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  Benedetti: Life, Work, Contexts

  Introduction

Giovanni Battista Benedetti is today a lesser known figure in the history of early modern science. This relative oblivion is in striking contrast to the fame he enjoyed during his lifetime as a prominent mathematician and mathematical philosopher of Venetian origin and reputable courtier to the Savoy dukes in Turin. Among his admirers, the astronomer Johannes Kepler regarded him as one of the few Italians to significantly contribute to the advancement of mathematics in his time: “The Italians are asleep with the sole exceptions of Commandino and Giovanni Battista Benedetti. And in fact, Clavius is German.”[1] For his part, the mathematician of the Collegio Romano, Christopher Clavius, extolled Benedetti’s scientific merits in the 1589 edition of his reputed commentary of Euclid, Euclidis Elementorum Lib[ri] XV. In the dedicatory letter to Carlo Emanuele I of Savoy (Serenissimo Principi ac Domino D. Carolo Emmanueli Sabaudiae Duci), he praised “his court mathematician” Benedetti as “very expert in mathematics” (scientissimus rerum Mathematicarum).[2] In contrast to the eulogies of the Imperial mathematician Kepler and the most prominent astronomers of the Jesuit order, the Urbino school gathered around the mathematical purist Federico Commandino was rather reluctant to acknowledge his achievements, probably due to rivalry, reciprocal misunderstandings, and different philosophical and cultural choices. Among Commandino’s pupils, Guidobaldo Del Monte severely criticized Benedetti’s approach to mechanics and his claim to originality, as documented by his manuscript annotations on mathematical issues.[3] Another member of the Urbino school, Bernardino Baldi, gave an extremely negative and reductive portrait of Benedetti in his collection of short biographies of mathematicians from all epochs, Cronica de matematici.

The Venetian Giovanni Battista Benedetti occupied himself with mathematics, a field in which he served the dukes of Savoy. He wrote a book on gnomonics, which dealt with many proofs belonging to this discipline. However, he has been criticized by the most exquisite scholars for not having respected the method and the purity of explanation which mathematics requires and which was respected by the Greek masters and by their followers. He also wrote some light things of no great import.[4]


Such a harsh judgment can only be explained on the basis of a profound enmity held by Commandino’s followers against Benedetti. This deserves attention since it also influenced the reception of his work. Therefore, we will offer a reconstruction of Benedetti’s cultural environment and the scientific culture of Renaissance Italy in order to understand his work, its roots, and legacy.

Although Benedetti was recognized by his contemporaries, in many respects the theoretical and historical relevance of his work remains obscure. The obscuration of Benedetti is also the result of the prominence of the Urbino school and their bias towards mathematical purism. Moreover, the hagiographic historiography of science sought out the precursors to Galileo and therefore almost naturally adopted the criticism of Benedetti by Galileo’s patron Guidobaldo del Monte. Intrinsic factors also played a role in the eclipse of Benedetti’s fame, principal among which is the relative rarity of his major work, Diversarum speculationum mathematicarum et physicarum liber (Book Including Various Mathematical and Physical Speculations, 1585), not to mention that of most of his earlier publications. Benedetti’s fragmentary style is a special difficulty faced by the reader, a defect that was overemphasized by Baldi and denounced by early modern scholars such as Claude-François Milliet Dechales. Dechales dealt with Benedetti’s geometry in his Cursus seu mundus mathematicus (1690), observing that “the end of his work [the Diversae speculationes] comprises many miscellaneous geometrical remarks, some of which are good, in particular with regard to their special concern, but [they are] disordered.”[5]

Following historiographic commonplaces and their nineteenth-century crystallization, recent historians of science have tended to neglect Benedetti’s work due to the lack of extensive translations of his writings into modern languages, with the exception of the excerpts included in Drake and Drabkin, Mechanics in Sixteenth-Century Italy (1969). This anthology isolated passages that were exclusively devoted to what the editors saw, in hindsight, as the most relevant contributions for the progress of mechanics. Due to its selective nature, this publication did little justice to the complexity and richness of Benedetti’s stature in the history of science. In fact, isolating certain results elides recognition of the multilayered architecture of a book such as the Diversae speculationes, which is characteristic of Renaissance science. Benedetti’s showcase of mathematical erudition and scholarship is thus omitted and obscured. Drake and Drabkin’s selection could only yield a reductive and rather misleading image of Benedetti as a scientist and thinker. As we will argue, entire paragraphs or chapters expunged from Drake and Drabkin’s translation, for instance those concerning philosophy and cosmology, are relevant for an understanding of the author’s general conception of mechanics and physics. From a historical viewpoint, it is hardly possible to trace disciplinary boundaries in the Renaissance that fit those established today. Mechanics was an emerging discipline at the crossroads of mathematics, engineering, and natural philosophy. Hence, a reassessment of Benedetti’s work in its entirety is necessary not only to understand his personality but also to grasp the scientific culture of his age as the result of interdisciplinary controversies.

This open access edition makes the Diversarum speculationum mathematicarum et physicarum liber accessible to a large scholarly readership. Benedetti’s volume is a major contribution to Renaissance science, especially due to its insights into mechanics, the mathematization of (or geometrical approach to) natural investigation, and the connection of celestial and terrestrial dynamics in a post-Copernican perspective. The first edition of this work was an elegant folio, which included heterogeneous writings on technical and philosophical issues as well as on mathematics and physics. Benedetti presented them as short treatises (tractatus) or letters (epistolae) addressed to gentlemen, courtiers, scholars, engineers, and practitioners of different arts. The volume was printed by Niccolò Bevilacqua’s heir (apud haeredem Nicolai Bevilacquae), who was the owner of the main printing house in Turin, which was directly supported by the dukes of Savoy. The Diversae speculationes appeared in a series of prestigious volumes aimed at celebrating the magnificence of the court and the capital, including the works of the court historian Emanuele Filiberto Pingone: Augusta Taurinorum (1577), on Turin, Inclytorum Saxoniae Sabaudiaeque principum arbor gentilitia (1581), on the genealogy of the ruling family, and Sindon evangelica (1581), on Christ’s shroud, which had been recently transferred from Chambéry to Turin. The Diversae speculationes exhibits the same celebratory intention. The volume aimed to make the quality of the court mathematician’s research and skills publicly appreciable. It also bore witness to the intensity of the cultural debates going on in Turin, and connected this city with other centers of learning, especially Venice.[6] Its miscellaneous and epistolary form was suitable for displaying the variety of the author’s interests and for praising his patrons, friends, and colleagues by naming them as dedicatees or addressees of the different sections and letters.

The structure of the Diversae speculationes—its occasional and fragmentary character, its celebratory purpose, and the epistolary display of a network of personal connections—mirrors the socio-cultural embedment of Benedetti’s work. We regard it as exemplary of “science in court society.” As Norbert Elias has pointed out, the höfische Gesellschaft, or court society, is a particular social configuration (gesellschaftliche Figuration) characteristic of the transitional phase to an industrial and capitalist Europe, which we conventionally refer to as the early modern period.[7] During the Renaissance and the Ancien Régime, the court was (or became) a hegemonic center from which powerful elites mediated between the ruler and the socio-political environment. Benedetti’s activities as a court mathematician exemplify such a function. In his role he was expected to interact with the upper classes and respect aristocratic etiquette, and to act as the Savoy “expert” on a wide range of pedagogical and technical issues linked to his profile as a mathematician and mathematical philosopher. He was required to teach geometry to the offspring of the ducal family, to supervise engineering and architecture projects, to produce instruments or machines for practical purposes, warfare, and recreation (such as fountains, sundials, or nautical instruments). He had to adhere to shared court values, norms, and behaviors, primarily those linked to honor and prestige. These courtly principles are reflected in the epistemic values permeating his scientific production, for instance in the value of scientific disinterestedness that marks his theoretical approach to practical as well as to speculative problems. In a hierarchical and aristocratic society, his theoretical attitude marked at once the continuity and the distance between his role as a court mathematician and those involved in practical activities. Moreover, the primacy of courtly interests over those of science as a purely scholarly endeavor (as it was pursued at universities and academies) is evident from Benedetti’s networking strategies, which were aimed at not so much exchange with other scholars as at giving advice to a wide range of people, beginning with the ruling elites of the country. In other words, he was not primarily concerned with establishing a réseau, as was typical for the Republic of Letters. As we will show, he did not regard himself and his activity as part of a learned network but rather as the center of courtly interaction. This center-periphery structuring of his network mirrors—in two senses—the “knowledge economy” his work is embedded in. Sociologically, the centralizing character of court society is reproduced in scientific policies through Benedetti’s function as a technocrat; epistemologically, the fluid style and fragmentary form of the Diversae speculationes is an expression of the expert-advice character of his scientific work. Thus, in order to properly understand his work, we deem it necessary not only to investigate the technical and theoretical dimensions of Benedetti’s science, but also to analyze evidence concerning the ties between these dimensions and the social and cultural environment.

Among the studies on Benedetti, Giovanni Bordiga’s monograph Giovanni Battista Benedetti: filosofo e matematico veneziano del secolo XVI (1926) still stands out as one of the most important references as far as prosopographical information is concerned.[8] The excellent research accomplished by Carlo Maccagni and the proceedings of the conference on Benedetti held in Venice in 1985 at the Istituto Veneto di Scienze, Lettere ed Arti investigated many aspects of Benedetti’s contribution.[9] In spite of the accuracy of these relatively recent Italian studies, Alexandre Koyré’s evaluation of Benedetti’s role in the first stages of modern science, in the Études galiléennes (1939), has had a more direct influence on his international reception. Koyré emphasized the link between the incipient mathematical science of motion and heliocentrism in Benedetti’s speculations. On account of this, Paul Lawrence Rose regarded him as a herald of the “Italian Renaissance of mathematics”.[10] Koyré’s grand narrative of the Scientific Revolution, which he conceived as a development with a “prologue” (Copernicus) and “epilogue” (Newton) in the heavens, included Benedetti as a precursor to Galileo because of the interconnection of mathematical and physical themes in the former’s work. Koyré’s main thesis was that classical physics (the mathematical science of nature of Galileo, Descartes, and Newton) emerged as a direct consequence of Copernicus’s geokinetic system, which undermined the traditional (Aristotelian and Ptolemaic) worldview. Although Benedetti’s relevance as a source for Galileo cannot be denied, scholars now view Koyré’s narrative as dubious due to its abstract treatment of the history of science, conceived of as an internal development of ideas. In the years of the Cold War (or shortly before it), this viewpoint embodied the ideological reaction to Marxist or materialist-oriented accounts, which stressed the technological, empirical, and social roots of modern mechanics, as was the case with Leonardo Olschki and Edgar Zilsel.[11] Bendetti’s approach to mechanics and post-Copernican astronomy therefore appears to be an appropriate case study for reconsidering this general historical problematique, beginning with a reassessment of the relation between mechanics and astronomy in early modernity. This implies a reconsideration of the basic questions of the historiography of science and of historical epistemology, such as the role of material and intellectual factors in the so-called Scientific Revolution.

In this edition of the Diversae speculationes, we aim to present Benedetti’s achievement in its rich complexity. Benedetti is emblematic both of his time and of the non-linearity of the historical process of Renaissance science with its multicentric institutions and scientific networks. We will show that the apparently fragmentary nature of his work is expressive of the peculiar character of science in court society and, in spite of this form, it conceals a fundamental unity of his conception of nature and method, both of which rest on geometry. To be sure, Benedetti regarded mechanics as a model, but he enlarged his perspective to include the most varied fields of investigation in order to concretely demonstrate the fruitfulness of his approach to universal knowledge about astronomy, physics, meteorology, and even literature and ethics.

Overview and Acknowledgments

Our first chapter is devoted to Benedetti’s biography and comprises an overview of his publications. We consider the various dimensions of his identity, such as his nobility as both a Venetian patrician and a Savoy aristocrat in the retinue of Emanuele Filiberto and Carlo Emanuele at the Turin court. In particular, we discuss his role as a courtier, the tasks he was entrusted with, and the relations he established in this context. We also deal with his extra-academic education and his attitude towards mathematics, which he initially saw as an intellectual instrument to be used against the “bookish” culture of the universities and the “idle” rhetoric of the humanists. Later he softened the polemical tone that characterizes his early writings. Moreover, since he saw himself as a philosopher, more precisely as a court philosopher to the Dukes of Savoy, a discussion of Benedetti’s mathematics cannot be separated from his philosophical project. Benedetti claimed for himself the right to discuss in mathematical terms issues of natural philosophy that traditionally belonged to the rather qualitative and conceptual approach of the peripatetics. The Diversae speculationes is an altogether magisterial example of this merging of philosophical and mathematical perspectives.

Chapter 2 is a reconstruction of the cultural life of Renaissance Turin, the town in which Benedetti spent his mature years and where he composed his major work. His achievement was embedded in the cultural ferment of the new capital of Savoy, a place of ambitious town planning and civil reforms. It was a time in which the arts, literature, and philosophy received a new impetus. Editorial projects were launched; the university was reopened and illustrious scholars were attracted there. The dukes’ religious politics was informed by a sense of pragmatism, which is mirrored in the fluctuating relations between the ruling family, the Jesuits, and Rome. Benedetti’s secular attitude towards science and philosophy mirrors the cultural politics of his patrons. In addition we discuss his involvement in various scientific debates divided into courtly conversations, academic controversies, and controversies going beyond the settings of the court and the university. Among such extra-academic public controversies, the most important was Benedetti’s public defense of the reliability of astronomical calculation against a polemist, Benedetto Altavilla, who indirectly attacked his and others’ astrological practice. Newly discovered documents show that Benedetti’s successor as court mathematician, Bartolomeo Cristini, continued that polemic after Benedetti’s death. Cristini discredited Benedetti’s use of astronomical tables to cast horoscopes, in order to ingratiate himself with the dukes and successfully start a career at court. We trust that this chapter offers new insights into the scientific culture of the Renaissance by bringing Turin into focus, a cultural centre that has so far escaped in-depth consideration by historians of early modern science.

In chapter 3 we offer an overview of the structure of the Diversae speculationes. We introduce Benedetti’s mathematical sections in general terms, focusing on his geometrical demonstrations for the solutions of problems of arithmetic—which were the result of his private teaching of mathematics to the Savoy prince—his sketchy annotations on the theory of proportions based Book 5 of Euclid’s Elements, and his considerations on linear perspective aimed at supporting the work of painters and architects. The sections on physics, mechanics, and natural philosophy are not discussed in this chapter as they receive special treatment in other chapters. The last part of the Diversae speculationes was a miscellanea of scientific letters. We discuss them vis-à-vis their significance as a mirror of Benedetti’s social capital. His epistles were mostly directed to aristocrats, beginning with his patrons, other courtiers, and diplomats, especially those from Venice. He also corresponded with professors, artists, engineers, and practitioners, some of whom lived north of the Alps. His network was markedly a center-periphery one, in which the court expert shared his views on the most varied topics with others seeking his advice or opinion. Thus, it was not a scholarly network implemented for the sake of exchange and the advancement of knowledge. Rather than a networking activity establishing a Republic of Letters, Benedetti’s correspondence reflected court-society centralism.

Chapter 4 addresses Benedetti’s epistemology on the basis of passages regarding the certitude of mathematics and his effective use of mathematics in physics. His role as an early champion of what would later become known as “physico-mathematics” is understood here against the background of the philosophy of mathematics in the Renaissance. Moreover, we deem the modal epistemology underlying his science of particular interest: his treatment of nature in mathematical terms did not imply the necessary or deterministic nature of physical processes. Rather, he embraced an ontology and an epistemology of contingency that constituted a bridge between medieval scholastic views on nature and the mathematical physics of the time of Galileo and Descartes. We dedicate an excursus to the vision of nature as the realm of contingency in the period extending from the medieval science of weights to seventeenth century mechanics, and ascribe to Benedetti a central position in this intellectual process.

Chapter 5 deals with the field in which Benedetti has received the most credit from historians: mechanics. Actually, Benedetti himself emphasized the importance of his contribution to mechanics as what would secure his fame in posterity. We summarize his theories on equilibrium and his critical reworking of earlier theories such as those developed by Jordanus Nemorarius and Niccolò Tartaglia. We consider Guidobaldo Del Monte’s negative reaction to Benedetti’s mechanics in detail, as well as the weaknesses and strengths of both authors. We regard this pluralism of clashing and integrating views as revealing the complex paths of discovery undertaken by students of mechanics in a period of the utmost relevance to its modern systematization. Moreover, the subterranean conflict of views and approaches between Benedetti and Del Monte affected Galileo’s work. His mechanics drew from both authors, although he did not acknowledge Benedetti explicitly due to circumstances and opportunity.

Chapter 6 summarizes Benedetti’s astronomical work. Although he did not see himself as an astronomer, his contribution is quite interesting. He should be acknowledged for his effort to develop a new mathematical physics in accordance with post-Copernican astronomy. His discussion of astronomical theory against the background of a general philosophical reform was strikingly innovative. His specific polemics on the reliability of astronomical calculation also receive close treatment here. Furthermore, in an appendix Günther Oestmann offers an assessment of Benedetti’s astrological calculations on the basis of so-far neglected manuscript sources containing two of his horoscopes.

In chapter 7 we deal with Benedetti’s natural philosophy as he presented it in Book 4 of the Diversae speculationes. Although he entitled it “Disputations on Some Opinions Held by Aristotle” (Disputationes de quibusdam placitis Aristotelis), it was a polemic directed “against” fundamental Aristotelian theses on motion, time, space, matter, and cosmology. This is the section in which Benedetti’s commitment to “the system of Aristarchus and Copernicus” most clearly emerges. It is also a fundamental section on the existence of the physical void as the necessary presupposition of any local displacement and on free fall through different media. We see this book of the Diversae speculationes as a major contribution to the Renaissance debate on the foundations of physics, going far beyond the treatment of mechanics and cosmology strictu sensu. Hence, we take into consideration Benedetti’s definition of space as an “inter-bodily gap” (intervallum corporeum), his defense of the possibility of actual infinity in nature against Aristotle’s veto, his understanding of time as an absolute frame complementary to space and its place in the philosophical debates of the Renaissance, the revision of the concepts of natural and violent motion, and finally, the surprising conclusion of the “Disputations on Some Opinions Held by Aristotle” with a Copernican note.

This volume is a continuation of an Edition Open Access project aimed at the publication and scholarly reassessment of the fundamental sources of Renaissance mechanics. This project began with Jürgen Renn and Peter Damerow’s Guidobaldo del Monte’s Mechanicorum Liber in 2010. Elio Nenci’s open-access publication of Bernardino Baldi’s In mechanica Aristotelis problemata exercitationes appeared in 2011 and, in 2013, Matteo Valleriani’s Metallurgy, Ballistics and Epistemic Instruments, including a transcription and an English translation of Nicolò Tartaglia’s Nova scientia. Ideas that were crucial for the writing of this introduction to Benedetti’s Diversae speculationes are derived from another volume by Renn and Damerow, The Equilibrium Controversy: Guidobaldo del Monte’s Critical Notes on the Mechanics of Jordanus and Benedetti and their Historical and Conceptual Backgrounds (2012).

We are very thankful to our colleagues at the Max Planck Institute for the History of Science in Berlin for their insightful remarks and the precious exchanges about early modern science that took place in the many workshops and regular meetings over the past years: Angela Axworthy, Sonja Brentjes, Jochen Büttner, Giulia Giannini, Peter McLaughlin, Matthias Schemmel, Joyce Van Leeuwen, Matteo Valleriani, and many others. We are especially thankful to Antonio Becchi and Elio Nenci for their accurate reading of the manuscript of this book and their expert advice. Rodolfo Garau kindly took pictures of manuscripts and rare books that are preserved in the Biblioteca Nazionale Universitaria di Torino and are published here. Stefan Paul Trzeciok helped us with the translation of several Latin passages. We would like to acknowledge the Collaborative Research Centre “Episteme in Motion” (Freie Universität Berlin), which has constituted an important intellectual framework for this collaboration, and the Deutsche Forschungsgemeinschaft for financing Pietro Daniel Omodeo’s research in Berlin for several years as well as a research trip to Turin in 2012. We are grateful to the librarians of the Max Planck Institute for the History of Science for their valuable support with bibliographical research and the digitization of sources, and to Louis Berger, Lindsay Parkhowell, and Charlie Zaharoff for their copyediting work and linguistic support. The last phase of the authors’ collaboration on the manuscript of this volume is part of a project based at the Ca’ Foscari University of Venice that has received funding from the European’s Horizon 2020 Research and Innovation Programme (GA n. 725883 EarlyModernCosmology).

Footnotes
[1] Kepler 1937–2001, 390: “Itali somniant (preter unum Commandinum et Joh[annem] Baptistam Benedictum, Clavius enim Germanus est).”

[2] Clavius 1589, ff. *4r–*5r. The list of Benedetti’s admirers also includes the Pisa philosopher Jacopo Mazzoni, the Venetian intellectual leader Paolo Sarpi, and the French scholar Marin Mersenne. See Cappelletti 1966, 262.

[3] See Renn and Damerow 2012 and Renn and Omodeo 2013.

[4] Baldi 1707, 140: “GIO[VANNI] BATTISTA Benedetti veneziano attese alle matematiche, nelle quali servì i Duchi di Savoia. Scrisse un libro di gnomonica, il quale toccò molte cose appartenenti alle dimostrazioni della detta disciplina, se non che viene ripreso da più esquisiti di non haver’osservato quel metodo, e quella purità dell’insegnare, che ricercano le matematiche, et è stato osservato dagl’ottimi Greci, e dagl’imitatori loro. Scrisse anco alcune altre cose leggiere, e di nessun momento.” Here and in the subsequent pages, Italian and Latin grammar (e.g., capitalization and punctuation) has been modernized.

[5] Ventrice 1985, 188: “in fine sui operis multa habet miscellanea geometrica, quorum nonnulla ad sectiones praesertim pertinentia bona sunt, sed inordinata.”

[6] Cecchini and Roero 2004.

[7] As Norbert Elias put it (Elias [1969] 2002, 73): “Durch das Bemühen um die Struktur der höfischen Gesellschaft und damit um das Verständnis einer der letzten großen nicht-bürgerlichen Figurationen des Abendlandes eröffnet man sich also mittelbar zugleich einen Zugang zum erweiterten Verständnis der eigenen berufsbürgerlich-städtischen-industriellen Gesellschaft.”

[8] Bordiga 1985.

[9] Bordiga 1926, repr. Bordiga 1985, Maccagni 1967b, Maccagni 1967a, Maccagni 1983, and Istituto Veneto di Scienze 1987.

[10] Rose 1975, 154–156.

[11] The cultural-political intentions of Koyré’s approach emerge most vividly from his 1943 article on Galileo’s Platonism, see Koyré 1943. Lefèvre stresses it in Lefèvre 2001.


  1. Prosopography

1.1 The Life and Career of a Renaissance Man

Giovanni Battista de Benedetti came from a patrician family of Venice. Although the title of nobility may appear superfluous to the historian of science, it was not so for him and his contemporaries. Benedetti often noted this in his publications, adding to his name the honorific “Patritius Venetus.” Evidence for Benedetti’s noble origins can be found in a document dated January 14, 1570. This is a patent through which Duke Emanuele Filiberto of Savoy conferred upon Giovanni Battista the privileges of Imperial nobility in addition to his previous titles:

We make, create, and constitute the aforementioned Giovanni Battista Benedetti as a true noble of the Holy Roman Empire and of our Empire forever, alongside all his legitimate and natural sons and daughters (those who are already born and those that will be born). We will call and fully declare them such [nobles of the Holy Roman Empire]—although he and his predecessors are noble and were born from an ancient and noble progeny, as we are very well informed.[1]


In those years, the establishment of the Savoy court in Turin brought about a general transformation of the urban patriziato into an aristocratic class gravitating around the dukes.[2] This trend was parallel to the more general political-social shift from the civil humanism of the medieval municipalities toward the courtly culture of centralized territorial States.

On the occasion of the conferral of the patent on Benedetti, the cross of Savoy was added to his heraldic design along with the motto “sic vita veritas.”[3] This motto, which indicated a conduct of a life dedicated to the search for truth, was the acknowledgment of his mathematical and philosophical excellence. In the preamble to the duke’s patent of nobility, it was precisely Benedetti’s devotion to the mathematical disciplines, the humanae litterae, and the philosophy that was extolled as an example to be imitated and a reason for the conferral of aristocratic privileges on him and his heirs.[4] In this case, scientific distinction led to higher social recognition and even served as a legitimation for it.

During the Renaissance, nobility was more important than professional appurtenances or academic titles. For instance, the celebrated Danish astronomer Tycho Brahe, himself an appreciative reader of Benedetti, held aristocratic lineage in higher esteem than any status linked to university professorship, including the position of imperial mathematician—an appointment which, by contrast, raised the status of his fellow countryman and opponent Nicolaus Reimarus Ursus, who was of low extraction.[5] Accordingly, Brahe always emphasized Benedetti’s lineage when citing his work, for instance his letter on the superlunary location of the supernova of 1577. The capitalization as well as the reverence in this passage from the Astronomiae instauratae progymnasmata (posthumous, 1602) is telling:

The small star of Cassiopeia would not shine as brightly as this nova over the whole surface of the Earth because of the dry fumes placed in-between, if they had been only under that one, and did not affect in the same manner the other stars next to it and augmented that unusual light. But the most excellent philosopher GIOVANNI BATTISTA BENEDETTI, THE VENETIAN PATRICIAN, eminently and skillfully demonstrated this with geometric arguments, in [his] outstanding work concerning mathematical and physical speculations (around the end of his letters). Writing to Annibale Raimondo […] he clearly showed the absurdity which necessarily follows from his false assumption [i.e., the sublunary position of the nova].[6]


[image: ]
Fig. 1.1: An example of the titles Benedetti added to his name in his publications. In the title page of De gnomonum umbrarumque solarium usu (1574), he called himself “Venetian Patrician, Philosopher.” (Max Planck Institute for the History of Science, Library)
The prominence accorded to lineage is evident from Brahe’s self-representation in the portrait at the beginning of his Epistolarum astronomicarum libri (1596), a collection of epistles that arguably took Benedetti’s collection in the Diversae speculationes as a model. Brahe’s image is encircled by the heraldic designs of the family and makes the signs of his nobility very visible. In the same epistolary, Brahe’s letters directed to aristocrats appear more prominently than those addressing “simple” professors or practitioners. He attached greater importance to his correspondence with the patron of sciences, Landgrave William IV of Hesse-Kassel, than to exchanges with the latter’s court mathematician Christoph Rothmann.[7] Similarly, in the Diversae speculationes, Benedetti published with pride his letters to dukes or to illustrious aristocrats.

Apart from his nobility, we do not know much about Benedetti’s origins. According to a horoscope that he cast for himself (Figure 1.2), and was printed by the Neapolitan astrologer Luca Gaurico in Tractatus astrologicus (Astrological Treatise, 1552),[8] Benedetti’s father was a learned Hispanus, or Spaniard. Based on this thin evidence, his biographer, Giovanni Bordiga, speculated that his family could have been merchants trading with Spain.[9] Other archival documents caused him to speculate about Benedetti’s marriage, around 1585, and about the existence of a daughter called Lodovica from an earlier relationship or marriage. She married a certain Domenico Pipino of Racconigi. Benedetti built a sundial for this son-in-law (magnificus Dominus Dominicus Pipinus generus meus), as indicated in De gnomonum… usu (1574). Lodovica died young, long before her father, in 1580.[10]

[image: ]
Fig. 1.2: Benedetti’s own horoscope, in Luca Gaurico, Tractatus astrologicus (1552), f. 76r. (Bayerische Staatsbibliothek)
For the greater part of his life Benedetti was a courtier. For several years he served duke Ottavio Farnese of Parma, whom he joined in 1558 as “lettore di filosofia e mathematica.”[11] Later, from 1567 up to his death on January 20, 1590, Benedetti served the Dukes of Savoy Emanuele Filiberto and Carlo Emanuele I. His duties were typical for a Renaissance court mathematician and are akin to those of Leonardo da Vinci in Milan, Guidobaldo del Monte in Urbino, Galileo in Florence, and Kepler in Prague, to mention only a few well-known names.[12] Benedetti was required to advise his patrons on issues of mathematical expertise. His fields of competence included engineering and architecture.[13] In Parma and Turin he built sundials (such as the modern one in Figure 1.3).
He was also responsible for the construction of a fountain in the ducal park (Parco di Viboccone, later Parco Regio), which was destroyed by the French army during the siege of 1706.[14] Moreover, he was consulted on astronomy and music, both traditionally considered mathematical disciplines. In Parma he carried out astronomical observations, which he also reported on in the Diversae speculationes. In two letters to the Parma choirmaster de Rore, Benedetti explained musical consonance and dissonance of two tones by the ratio of oscillations of waves of air generated by the strings of musical instruments.[15] He claimed that the frequency of two strings of equal tension must have an inverse ratio to the lengths of the strings, and thus proposed to describe the degree of consonance or dissonance of two tones mathematically. In Turin he wrote a proposal for the calendar reform in 1578, De temporum emendatione, later reprinted in the Diversae speculationes as the first of his epistles (to Duke Emanuele Filiberto).[16] This proposal was also sent to Rome and was meant as an aid to Clavius’s efforts to correct the calendar.[17] At the same time, he taught mathematics to Emanuele Filiberto and his son Carlo Emanuele I.
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Fig. 1.3: A modern sundial on the Church of San Lorenzo in Turin reminiscent of those designed by Benedetti. (Own photography)
Courtly life included participation in literary culture. Baldassar Castiglione, in his idealization of the court of Urbino in Il libro del Cortegiano [The Book of the Courtier] (1528), launched the model of a courtier with a refined literary education.[18] Following such cultural dispositions, a courtier versed in mathematics could advocate the usefulness of his expertise for the interpretation and assessment of “scientific” questions raised by classical sources, even poems. This attitude explains the inclusion of a letter on Ovid in the collection of epistles in the Diversae speculationes.[19] It was addressed to a certain Pancrazio Mellano, perhaps a courtier, asking Benedetti’s opinion about the astronomical references in Book 2 of the Metamorphoses, in which Ovid tells the myth of Phaeton. According to the myth, Phaeton rode his father Apollo’s chariot one day but he was unable to control the horses and keep the sun on its regular path. Finally, he was thrown out of the chariot, took a bad fall, and died. In the poem Ovid described the solar path in some detail but, according to Benedetti, he mixed up daily rotation and annual motion along the ecliptic: “Ovid unduly passes from the daily motion to the annual” (Quod Ovidius transcurrit a motu diurno, ad motum annuum praeter rem). To make his point clear, Benedetti listed the passages dealing with one or other of the two motions ascribed to the sun in ancient astronomy.[20]

As an exponent of the Turin elite, he was himself devoted to poems. For instance, the Milanese painter and writer Giovanni Paolo Lomazzo, who was linked to Savoy’s court, celebrated Benedetti in verse as a philosopher, mathematician, and astrologer. In the first lines of a poem dedicated to him, Lomazzo declared himself delighted that Benedetti appreciated his paintings and cast his birth horoscope. Lomazzo’s poem paints a vivid picture:


Prudence and knowledge descend

From Philosophy into [human] intellects;

Which are perfect as far as their disposition is concerned,

As each one receives its part of justice and reason.

To Benedetti, he so wise

And precious in the world,

Belongs so much of this [philosophy]

That it would be vain to try to equal him:

So sublime does his value shine.

All the more am I delighted that he appreciated

My painting so much so that he considered

The time and the point in which I was born in the world.

Oh splendor of our time, the sound [of your voice] silenced

Every scholar of your art, who had to direct his judgment elsewhere,

As it was overshadowed by yours, which is so deep.[21]

Benedetti received no formal or academic education. Like other Renaissance self-taught men (e.g., Niccolò Tartaglia and Tommaso Campanella), Benedetti was even proud of being removed from the academic habitus and training centers. This is particularly evident from the anti-academic tone of some of his polemics. In the preface to his first scientific treatise, Resolutio omnium Euclids problematum (1553) (On the solution to geometrical problems using a compass with a fixed opening), the twenty-three year old Benedetti emphasized the fact that he had not had a “common” (quod vulgus solet) education at some gymnasium or school. He boldly wrote to his patron, the Dominican abbot and diplomat Gabriel Guzman, that:

Until now I have advanced without any mentor or teacher (under the guidance of God). I have never frequented any gymnasium or school. I have not learned what the vulgar (I mean this word without arrogance) use to estimate erudition, [such as limiting it] to the time spent at school, thus setting an end to learning when the seven years [of regular studies] are ended. As long as I live, I will continue [learning].[22]


It is possible that Benedetti was educated privately by his father, depicted in Gaurico’s Tractatus astrologicus as “Hyspanus, Philosophus, et Physicus” (see Figure 1.2). For his part, Benedetti acknowledged only one teacher, namely the reputed mathematician and scientist-engineer Niccolò Tartaglia (ca. 1500–1557), for introducing him to the first four books of Euclid’s Elements, probably between 1546 and 1548. In the Diversae speculationes mathematicae et physicae, Benedetti mentioned Tartaglia again as one of the very few authors of mathematical works whom he deemed worth reading.[23] However, in the Resolutio omnium Euclidis problematum, he was quick to add that he had learned the rest of the Elements by himself:

As it is honest and right to attribute to everybody his own merit, [I should acknowledge that] Niccolò Tartaglia taught only the first four of Euclid’s books to me. I studied the rest alone with effort and diligence. In fact, for the one who wants to know, nothing is [too] difficult.[24]


Bordiga described such self-celebration as a sign of Benedetti’s “pride in the assumed independence of his own thinking” (orgoglio di creduta indipendenza del proprio pensiero).[25] This is the same pride that would later lead to animosity with other prominent mathematicians such as Del Monte.

Moreover, in the preface to the Resolutio, Benedetti contrasted the simplicity of mathematics with the vanity of rhetoric. He went so far as to accuse learned and eloquent doctors of corrupting the sciences.

Furthermore, mathematics does not require much [stylistic] splendor. If some language expert tried to improve its elegance, this would have no value, because a change of the mathematical language and of the scientific terminology could easily confuse the sense [of the reasoning] and render everything obscure. Therefore, I will follow the scholarly tradition and use plain words in my demonstrations, as I disapprove of deceptive elegance. In this respect, I follow the steps of the ancients who taught the sciences and the subjects themselves using plain words. Petty teachers (indeed, charlatans and babblers) corrupted this manner of teaching. Although they do not understand the subject, their babbling obtains the highest praise by the vulgar who regard them as learned scholars. This should not be surprising, considering that the most perfect and distinguished expertise in the sciences is attained by very few—despite the fact that many people write a great deal in all kind of sciences and arts, babbling a lot and capturing the attention of the uneducated with illusions and bombastic words.[26]


The same tone characterized Benedetti’s next publication. Its title was intentionally polemical: Demonstratio proportionum motuum localium contra Aristotilem et omnes philosophos (1554). In fact, this booklet put forward a novel theory of motion. He argued that bodies of the same material fall through a given medium with the same speed, and not with speeds proportional to their weights, as Aristotle held. This is the reason for Benedetti’s declaration of war “against Aristotle and all philosophers” in the title. Benedetti employed the Archimedean concept of buoyancy to account for the dependence of the motion of fall on their specific rather than absolute weight. As we shall see, these ideas played an important role in the Diversae speculationes. The use of Archimedean notions to improve on Aristotle’s physics was probably stimulated by Tartaglia’s Italian translation (1543) of Book 1 of Archimedes’s treatise on bodies in water.[27] Benedetti’s challenge to Aristotle must have raised considerable discussion, as is shown by the fact that, in his Demonstratio, he discussed Aristotle’s views and responded to his critics at length. In the second edition of the Demonstratio (13 February 1554 more veneto, in fact, 1555), he showed that the resistance encountered by a falling body in a medium depends not on its volume, but on its surface area. Benedetti moreover explained the acceleration of the motion of fall in terms of an increasing impetus of the falling body. He had already outlined his theory of fall in the dedicatory letter of the Resolutio, explaining this anticipation as a means of avoiding plagiarism.[28] Still, in spite of his efforts to secure priority for his ideas by repeated publication, they were plagiarized by the Flemish polymath Jean Taisner in 1562 and spread through Europe with no clear acknowledgement of their origin.[29] This prompted Benedetti to express his indignation and rage at Taisner in the dedicatory letter of his De gnomonum… usu (1574).[30]

As was to be expected by his irreverent tone, some of the first reactions to Benedetti’s early writings were rather critical. As he reports in the preface to the second edition of the Demonstratio (1555), some Roman scholars objected that his treatment of motion was in disagreement with Aristotle (illam [meam propositionem] neutiquam esse iuxta mentem Aristotelis). Benedetti was informed about their disapproval by a Dominican friend, Petrus Arches, an expert of Hebrew and Greek letters cultivated in philosophy and mathematics.[31] Benedetti replied that those scholars worshipped Aristotle like a pagan god (veluti coeleste quoddam numen) and did not admit that their auctor could make mistakes. He claimed that he had not misunderstood Aristotle; rather, that he simply disagreed with him.

I remember that he [the very educated Doctor Peter Arches]—after many different conversations on various subjects—told me that many in Rome considered that proposition of mine (which I sent to you, Reverend Mr. Guzman, among other ones) and they mostly reacted with surprise for I did not specify that it was by no means in accordance with Aristotle’s mind. Such was the reaction of those who considered my demonstration very attentively.


They could not concede that Aristotle was mistaken in any way, because they do not regard him as a human being. Rather, they confer upon him the celestial condition of a pagan divinity. And they see even slight disagreement as a sin. Therefore [they believe that] I committed (and still commit) heresy if, according to their judgment, I do not follow the pure and authentic mind of Aristotle’s doctrine in any manner.


Thus, in order to escape the allegation of such an error or [the rumor] that I am dissimulating and hiding something, especially as far as this issue is concerned, I decided to publish this new booklet in which I present my opinion more clearly. In this manner, everybody should become aware that I correctly understood Aristotle and that I disagree with him on a particular issue with considered reason. This is an unpleasant task for me. In fact, it is only unwillingly that I dissent with such a great man. I know nobody who could rival his excellence in all kind of doctrines. Nevertheless, his teaching is to take as true that which is supported by stronger reasons. He himself followed this precept, as he stated in the Ethics: “Plato is my friend, Socrates is my friend, but truth is even more friend to me.”[32]


It is evident from these passages that Benedetti regarded mathematics as a support for conclusive rational argumentation in the treatment of natural issues. Therefore, as a mathematicus he claimed for himself the right to be called a philosophus. Already in the short biographical indication accompanying his birth horoscope, he was said to be a “Phylosophus, Musicus, atque Mathematicus” (see Figure 1.2). In his publications, Benedetti often stressed his quality as “philosophus” or “filosofo.” Galileo would later add the title of “philosopher” to that of “court mathematician” in Medici’s Florence.[33] However, in Benedetti’s case, it is evident that adding the title of “philosophus” was not part of a strategy aimed at social advance but rather mirrored his cultural and philosophical commitment to a mathematical philosophy of nature with all its consequences, among them that Aristotelian physics was open to critique by means of mathematical reasoning.

Thus, Benedetti not only dealt with fields of mathematical inquiry that traditionally belonged to the domain of mathematics (such as mechanics, optics, mathematical astronomy, and musical theory), but also addressed issues considered beyond the limitations of mathematics, especially terrestrial and celestial physics. The title of the Diversae speculationes mathematicae et physicae is itself provocative, as it brings together mathematics and natural philosophy (or physica), considered to be separate fields, one dealing with the quia (the “phainomena”) and the other with the propter quid (the “causes”). In this respect, Benedetti’s methodology is very close to that of Nicolaus Copernicus, whose heliocentric system he admired. In Book 1 of De revolutionibus orbium coelestium (1543) and in the Narratio prima (1540), Copernicus and his pupil Georg Joachim Rheticus (1514–1574) reversed the Peripatetic hierarchization of physics over mathematics, urging a reform of natural philosophy and celestial and terrestrial physics in order to bring them into accord with the geokinetic and heliostatic innovations in mathematical astronomy. Beyond astronomy, the issue of the status of mathematics and its role in natural investigations was heatedly debated by philosophers and mathematicians during the Renaissance.[34] One ancient predecessor to praise mathematical physics was the Hellenistic “prince of astronomy and geography,” Claudius Ptolemy. In the beginning of the Almagest, he pointed out the superiority of mathematics over theology and physics, and even argued for a possible extension of the method of mathematical astronomy to include the treatment of local motion in general, as well as theology and ethics.

Only mathematics can provide sure and unshakeable knowledge to its devotees, provided one approaches it rigorously. For its kind of proof proceeds by indisputable methods, namely arithmetic and geometry. Hence we were drawn to the investigation of that part of theoretical philosophy, as far as we are able to the whole of it, but especially to the theory concerning divine and heavenly things. For this alone is devoted to the investigation of the eternally unchanging. For that reason it too can be eternal and unchanging (which is a proper attribute of knowledge) in its own domain, which is neither unclear nor disorderly. Furthermore it can work in the domains of the other [two divisions of theoretical philosophy, physics and theology] no less than they do. For this is the best science to help theology along its way, since it is the only one which can make a good guess at [the nature of] that activity which is unmoved and separated; [it can do this because] it is familiar with the attributes of those beings which are on the one hand perceptible, moving and being moved, but on the other hand eternal and unchanging, [I mean the attributes] having to do with motions and the arrangements of motions. For almost every peculiar attribute of material nature becomes apparent from the peculiarities of its motion from place to place. [Thus one can distinguish] the corruptible from the incorruptible by [whether it undergoes] motion in a straight line or in a circle, and heavy from light, and passive from active, by [whether it moves] towards the centre or away from the centre.[35]


Even after Copernicus, Ptolemy’s methodological insights maintained their full importance and could guide scholars who intended to expand the realm of the application of mathematics far beyond the limits established by traditional philosophy. In the Diversae speculationes, Benedetti deepened the discussion of issues of natural philosophy such as the concepts of space, time, and motion, claiming for a mathematician a better and clearer insight into foundational problems of physics.

Astrology was another area of expertise for Benedetti. During the Renaissance, astronomy and astrology were never separated. Benedetti was expected to cast horoscopes and give astrological advice to his patrons, just as Brahe astrologically advised the King of Denmark, Kepler the Emperor, and Galileo the grand dukes of Tuscany.[36]

In Venice Benedetti frequented celebrated exponents of the astrological culture of the time, among them Annibale Raimondo of Verona and Francesco Giuntini. Raimondo reported about a meeting they had in the residence of the senator and poet Domenico Venier. On that occasion he and Benedetti tested Giuntini’s astrological preparation:

We gathered at Mr. Domenico Venier’s place; his magnificence [came] first, followed by the most excellent Mr. Giovanni Battista Benedetti, many other gentlemen, myself (Annibale Raimondo), and finally the ex-reverend father Pacifico of Florence (now, as an ex-friar, known as ‘excellent Mr. Francesco Giuntini’). As soon as the latter arrived, he was given the simple astrological chart of the revolution of the magnificent Venier, without any written indication around or below. The good father took countless and endless texts and aphorisms out of his scapular. He related them to the revolution as good as a physician might give prescriptions to sick people by saying ‘God might help you.’ Since the most excellent Mr. Benedetti and myself laughed uncontainably—thereby making the father believe that he could not have better done—the good father, who was already trotting, was spurred by our laugher to gallop so quickly that it became extremely difficult to bring him back to silence and prevent him from telling more stupidities.[37]


An astrological report by Benedetti, cast for Carlo Emanuele I (Turin, 19 October 1589), is still extant and preserved in the Civic Library of Turin (Coss. 4, ff. 1r-2v). It contains a day-by-day personalized astrological forecast for the month of November 1589. The days are qualified with adjectives such as “buono” (good), “mediocre,” or “cattivo” (bad), but some are treated more specifically (the 9th of November is indicated as apt to “negotii ingeniosi,” ingenious endeavors, whereas the 10th of November as “buono in cose femminili ma nel resto cattivo,” that is, bad except for women’s affairs). Benedetti signed this astrological letter as “Matematico e Astrologiaro.”[38] This signature shows that his “professional” profile could vary depending on circumstances, since it depended in part on the kind of advice requested from him.

In the concluding letter of the Diversae speculationes, Benedetti envisaged a reform of astrology. He directed this letter to a German correspondent whose name he awkwardly Latinized as Volfardus Aisestain.

As for the question whether or not I regard as true all that is written in the books of judicial astrology, I respond that I do not. I even believe that much is wrong […]. But you will be informed about all this in a special tract of mine, about which I told you on another occasion. In it, you will find many things I have proven through the evidence of many observations. I intend to publish that tract along with some other speculations of mine, if only I will have enough time to do that, before I meet the body of the adverse Mars as indicated by my horoscope. This is going to happen in 1592.[39]


This passage concludes his major work. In it, Benedetti predicted, using astrological means, his own death for the year 1592, but he actually died in January 1590.[40] This fact aroused some doubts about his proficiency as an astrologer, especially from his successor as court mathematician, Bartolomeo Cristini.[41]

To sum up, Benedetti’s persona and work had various facets, his interests ranging from mathematics to cosmology and from natural philosophy to literature. In a certain sense, he can be seen as a Renaissance polymath. However, his profile can be better encompassed by the title of “mathematicus,” as long as we do not take it too restrictively. A Renaissance mathematician like Benedetti was an engineer and a technical inventor, as well as a theoretician and a natural philosopher; someone with teaching and civil duties who served as a counsellor, also for astrological matters. Being a court mathematician implied benefiting from high recognition and visibility in society. Thus, this professional and intellectual appurtenance had nothing to do with the rather low acknowledgment that mathematicians received at universities, where physicians, lawyers, and theologians were higher placed and received better salaries.[42] The cultural environment of Turin, with which Benedetti interacted in the most important years of his career, shall be addressed in the next section.


1.2 Benedetti’s Works and Publications

Benedetti published his first work at the age of 23, the Resolutio omnium Euclidis problematum (Resolution to All of Euclid’s Problems, Venice 1553), which offered the solution to “all” geometrical problems using a compass with a fixed opening. The work reacted to a challenge that emerged from a controversy between Niccolò Tartaglia and Lodovico Ferrari in the years 1546–1548 and inserted Benedetti into the scientific debates of his time. One year earlier the astrologer Luca Gaurico had already paid homage to him, including in his Tractatus astrologicus a horoscope of the promising mathematician cast by Gaurico himself.

In 1554 Benedetti published a Demonstratio proportionum motuum localium contra Aristotilem et omnes philosophos (Demonstration Concerning the Proportions of Local Motions against Aristotle and All Philosopers), which is not as famous for its polemical verve as for the presentation of an innovative theory of fall. As we have discussed in the preceding section, in this treatise Benedetti developed a theory of the motion of fall, first proposed in the dedicatory letter of the Resolutio of 1553. Benedetti maintained that bodies of the same material fall through a given medium with the same speed and not with speeds in proportion to their weights, as Aristotle and his followers claimed. Benedetti tried to overcome the fallacies of the Aristotelian theory of fall by employing the Archimedean concept of buoyancy, assuming that the motion of fall depends on their specific rather than absolute weight. As we have also discussed above, in the second edition of the Demonstratio, published in Venice in 1555,[43] Benedetti argued that the resistance incurred by a falling body in a medium depends not on its volume, but on its surface area. This is also the view that he presented in the Diversae speculationum mathematicarum et physicarum liber, published in Turin in 1585. He explained the acceleration of the motion of fall in terms of an increasing impetus of the falling body. Such examples show how he dealt with new challenging problems, which were difficult and sometimes impossible to solve using the mainstream theories of his time, by bringing forth and promoting new ideas.

After the Resolutio omnium Euclidis problematum and the Demonstratio proportionum motuum localium, composed when Benedetti was still in Venice, the next extant works stem from the time when he had already settled in Turin. First, he composed two works on gnomonics, one in Italian and one in Latin. The former is a manuscript preserved in the Civic Library of Carignano (Turin, Italy), entitled La generale et necessaria instruttione per l’intelligentia et compositione d’ogni sorte [di] Horologij Solari, which was presumably written between 1567 and 1573. The latter was printed under the title De gnomonum umbrarumque solarium usu liber (1574). Here Benedetti dealt at length with the construction of sundials with faces of varying inclinations and also with cylindrical and conical surfaces. At ff. 107r-v one finds a discussion of a sundial that perhaps can still be seen today on a wall of the Royal Palace in Turin.[44]

In 1574 Benedetti also wrote about a trigonometrical measuring instrument of his own invention, Descrittione, uso, et ragioni del Trigonolometro. It was never printed and is preserved in manuscript form in the Civic Library of Carignano along with the Italian work on sundials, Intelligentia et compositione d’ogni sorte [di] Horologij Solari.[45] His next scientific treatise, De temporum emendatione opinio (1578), proposed correcting and reforming the calendar. In 1578 the duke initiated a public disputation at the University of Turin where Benedetti argued with Antonio Berga about whether there was more water or more land on the earth, following an argument by Alessandro Piccolomini. The views which Benedetti brought forth against his opponent were published in Turin in 1579 under the title Consideratione… d’intorno al discorso della grandezza terra et dell’acqua del eccellent[e] sig[nor] Antonio Berga. This polemic was renowned, as can be seen in the Italian translation and commentary of Sacrobosco’s Sphere by the theologian, astronomer, and astrologer Francesco Giuntini in Lyon: “The excellent philosopher, Mr. Giovanni Battista Benedetti, mathematician to the serene duke of Savoy, resolved this question very aptly, arguing against the philosopher Berga, a famous reader at the University of Turin. The latter argues against Mr. Piccolomini that there is more water than earth. Benedetti defends the opposite view, which corresponds to truth: that there is less water than earth.”[46]

Next came Benedetti’s defense of the reliability of the mathematical computations underlying astrological predictions in the context of a heated polemic on this issue that burst out in Turin 1580–1581. Benedetti first communicated his views in Italian, in epistolary form: Lettera per modo di discorso… all’illustre sig. Bernardo Trotto. Intorno ad alcune nuove riprensioni, et emendationi contra alli calculatori delle effemeridi (Letter in the Form of a Discourse… Addressed to the Illustrious Mr Bernardo Trotto Concerning Some New Criticism and Corrections against the Ephemerides Calculators) (1581). Benedetti later included a Latin translation of this letter in the Diversae speculationes (1585).[47] His commitment to astrological practice is testified to by an astrological report he wrote for Carlo Emanuele I, a handwritten letter (Turin, 19 October 1589) preserved in the Civic Library of Turin (Coss. 4, ff. 1r-2v).[48]

Finally, Benedetti had his major work, Diversarum speculationum mathematicarum, et physicarum liber, printed in 1585. It was issued again under slightly different titles in Venice in 1586 (Speculationum mathematicarum et physicarum tractatus) and, posthumously, in 1599 (Speculationum liber).

Two of Benedetti’s manuscripts, preserved in the Biblioteca Nazionale Universitaria of Turin until 1904, are irreparably lost due to a fire that burst out in that year, destroying many valuable manuscripts. The first one was a collection of his letters, Lettere di Giovanni Battista Benedetti, Veneziano, matematico del Duca Emanuele Filiberto e Carlo Emanuele I, in risposta ai quesiti fattigli dal Duca e da altri personaggi intorno alla matematica, fisica, musica e filosofia.[49] The second one held similar content and was entitled Lettere di Giovanni Battista Benedetti in risposta a quesiti di fisica e matematica (Letters by Giovanni Battista Benedetti answering questions on physics and mathematics).[50]

Reprints of Benedetti’s works are rather scarce.
Excerpts on mechanics from Benedetti’s work were included by Stillman Drake and Israel Edward Drabkin in their Mechanics in Sixteenth-Century Italy: Selections from Tartaglia, Benedetti, Guido Ubaldo and Galileo (Madison, Wisc.-Milwaukee-London, 1969).
Carlo Maccagni’s Le speculazioni giovanili “de motu” di Giovanni Battista Benedetti (Pisa, 1967) includes excerpts from the dedicatory letter of the Resolutio omnium Euclidis problematum and the text of the two editions of the Demonstratio proportionum motum localium contra Aristotilem et omnes philosophos.

Footnotes
[1] Bordiga 1985, 752: “Habbiamo creato, fatto et costituito, facciamo creamo et costituiamo il detto Giovan Battista de Benedetti con tutti i suoi figliuoli maschi e femine legittimi, et naturali, nati et che nasceranno, et saranno procreati di legittimo matrimonio, con tutti loro posteri et heredi et successori in perpetuo veri nobili del Sacro Romano Imperio et nostri, et per tali li chiamiamo et dicchiariamo per dabondante (ancora ch’egli insieme coi suoi predecessori siano nobili e nati di antica prole nobili come siamo benissimo informati).”

[2] Stumpo 1998, 138.

[3] Bordiga 1985, 601.

[4] Bordiga 1985, 752: “Emanuele Filiberto per gratia di Dio Duca di Savoia Principe di Piemonte etc. Essendoche le attioni che tendono alla Virtù, come che da quella prendano accrescimento et perfettione, sono ammirate et havute in pregio: così gl’huomini che in quelle di continuo si essercitano vengono da ogniuno istimati et tenuti in particolare consideratione, la onde havendomi sempre fatto conto delle persone che dirizzassero ogni loro pensiero al bene operare, et quanto più si potrà, cercassero col mezo delle scienze, et arti liberali sicure et vere guide alla virtù di venire alla cognizione di esso doppo l’haver noi ricercato che in questo ne sotisfacesse, massime nelle discipline matematiche. Al fine ci è pervenuto nelle mani il nobile messer Giovanni Battista de Benedetti venetiano, nostro mattematico il quale havendo consumato la maggior parte dell’età sua nelle bone lettere et studij di filosofia, et fatto professione delle dette mattematiche, et così divinamente et per eccellenza riuscito che si può dire in quelle (tra gl’altri) essere singolare cosa che si porge tal contento, et la sua servitù a noi molto grata tale soddisfattione che lo giudichiamo degno che partecipi de gl’honori dovuti alle sue virtù acciò che gl’accresca l’animo di perseverare et altri siano invitati a seguitare li suoi vestigij.”

[5] This is why Brahe was not and could not desire to be imperial mathematician to Rudolph II, as has often been wrongly thought. See Voelkel 1999.

[6] Brahe 1916, 250: “Accedit et hoc, quod Stellula illa Cassiopeae in toto Orbe Terrarum ob siccas illas fumositates interpositas non tam splendide apparuisset atque haec Nova, si sub hac sola constitissent, et non reliquas illi vicinas pari modo attingissent, lumineque insueto auxissent. Hoc vero ultimum egregie et solerter ex excellentissimo Philosopho IOHANNE BAPTISTA BENEDICTO PATRICIO VENETO in praeclaro illo Opere quod de speculationibus Mathematicis et Physicis inscripsit, circa finem inter Epistolas eius evidenter et dilucide, Geometricis rationibus demonstratur. Ubi ad hunc ipsum Annibalem Raimundum scribens, absurdum, quod ex eius falsa assumptione necessario sequitur, dilucide ostendit.”

[7] See Mosley 2007.

[8] Gaurico 1552, f. 76r.

[9] Bordiga 1985, 588.

[10] Bordiga 1985, 604–605.

[11] Bordiga 1985, 593–595.

[12] For the broad European context of patronage and the arts in the Early Modern Period, see Bedini 1999, Moran 1981, and Moran 1991.

[13] See Roero 1997 and Mamino 1989.

[14] Maccagni 1967a, 353–354.

[15] Benedetti 1585, 277–278.

[16] Benedetti 1585, 205–210.

[17] Benedetti’s advice on the calendar reform is preserved in the Biblioteca Apostolica Vaticana under the signature cod. Vat. lat. 5645, 148r–150r. See Ziggelaar 1983, 211–214.

[18] Baldassar Castiglione, Il libro del Cortegiano, ed. Walter Barberis (Torino: Einaudi, 2017).

[19] Benedetti 1585, 417–418.

[20] Omodeo 2012b.

[21] Lomazzo 2006, 177–178, III, 19, “Del Sig. Gio. Battista Benedetti Matematico”:


“De la Filosofia nasce e discende
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[33] Biagioli 1989, 49–50.
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  2. The Subalpine Environment

Benedetti’s life, work, and reception are indissolubly linked to Turin and the Duchy of Savoy. As one reads in the Diversae speculationes, he chose to live in this town until the end of his life. There he benefited from the patronage of Duke Emanuele Filiberto (Figure 2.1) and, as a consequence, from a prominent social position and recognition. In the dedicatory epistle of his major work, addressed to Filiberto’s successor, Carlo Emanuele I, Benedetti extolled the merits of the deceased duke, who had invited him to Turin almost two decades earlier:

Nineteen years have passed since I was sent for by a letter of the most serene [Emanuele Filiberto] father of Your Highness [Carlo Emanuele I] and I moved from the town Parma to this municipality. Upon my arrival, he received me so humanely, and later I met with so much generosity as a reward for my services, that I began to desire vehemently that I could spend the rest of my life under his authority.[1]


As one reads, Benedetti and Emanuele Filiberto were so close that the patron even wanted his court mathematician to accompany him during his periods of residence in the countryside. On such occasions they often discussed scientific matters:

His benevolence toward me, as well as my respect toward him, consolidated through the time we spent together, and our familiarity [grew] to the point that the duke wanted me to accompany him when he resided in the countryside. [He] often [even invited me] to stay with him overnight. In that time he discussed mathematics with me. He used my work in order to learn those sciences, asking questions on arithmetic, geometry, optics, music and astronomy [astrologia].[2]


Emanuele Filiberto’s passion for mathematics was well known in his day. The Venetian ambassador to Turin, Giovanni Correr, reported on this singular aspect of his personality in 1566:

That Duke is no man of letters but he loves the virtuosi. Hence, he has many of them by him; he likes to listen to their reasoning and he asks them questions. However, there is no subject that delights him more than mathematics, as this science is not only apt but also necessary to the profession of military commander.[3]
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Fig. 2.1: Portrait of Emanuele Filiberto from Tonso, De vita Emmanuelis Philiberti (1596). (Biblioteca Nazionale Universitaria di Torino)
The duke’s passion for science and his special relation with his court mathematician is further confirmed by the Venetian ambassador Giovanni Francesco Morosini, who mentioned Benedetti in a speech delivered to the Senators of Venice in 1570:

The duke of Savoy has a wonderful mind apt to every kind of science. However, he did not learn the sciences [le lettere] with the diligence that is necessary to become an expert, as his passion has always been the profession of war […]. But since mathematics is very useful and [even] necessary to professional warfare, His Excellency [Emanuele Filiberto] learns [mathematics] with much pleasure and knows more of it than the average man. He is aware that to receive substantial knowledge in any science one has to be in contact with it and learn it continuously; therefore a certain Mr. Giovanni Battista Benedetti of Venice imparts to him a lesson either on Euclid or on another writer of those sciences every day. In my opinion, as well as according to many other gentlemen, he is the most excellent scholar in this discipline in our times. The duke likes him very much. In fact, not only has [Benedetti] mastered this science, but he is also able to transmit it very well to others in his lessons.[4]


However, Benedetti’s activities in Turin cannot be fully grasped if we limit our consideration to his relationship with the dukes. Rather, we should consider the wider political and cultural environment in which this relationship was established.

2.1 Turin’s Economy and Politics between Italy and Europe

From the point of view of economic exchanges as well as of the European balance of power, Turin was located in a delicate and strategic position. It was in fact an obligatory station on the commercial road connecting Italy and France through the Val di Susa. For many centuries it had served as a transit point for merchants from Liguria, Lombardy, and Piedmont on their way to Lyon and the French and Flemish markets, and vice versa. Merchants were not the only visitors, as scholars from France, Flanders, and the British Islands began their iter Italicum from Turin. Turin was also the first station in Italy of Erasmus of Rotterdam, a key figure of the European Renaissance. On that occasion, on September 4, 1506, he received an “Italian” degree in theology from the University of Turin.

Its intermediate position between Italy and France made the town relevant not only from the point of view of economics and culture but also for military reasons. When Francis I of France and Charles V of Spain fought over Italian and European supremacy, Turin acquired fundamental strategic importance. The French army conquered it in 1536, together with most of Savoy and Piedmont, at the expense of Charles II of Savoy, brother in law to Charles V of Spain. The King of France made Turin the most important center in the region and a bulwark that was fundamental for consolidating his position on the Italian peninsula. Some of the political and administrative reforms promulgated by the new ruler were long-lasting. The most important of them were the creation of a parliament and of a Camera dei Conti for the supervision of public finances.[5]

Emanuele Filiberto, known as “testa di ferro” for his energy and capacity in military affairs, retook Turin on the battlefields. He conducted the campaign against the French as a captain in the service of the Habsburgs. In 1553 he was the supreme commander of Charles V’s imperial army in Flanders and was nominated governor of the Netherlands by Philip II in 1556. His victory in the battle of Saint-Quentin led to the Peace of Cateau-Cambrésis (1559), according to which the Savoy and Piedmontese territories had to be restored. The French agreed to give them back to the dukes of Savoy with the significant exception of five fortified towns, occupied by their troops.

Turin was one of them. Therefore, it took some years before it was eventually returned to Emanuele Filiberto in 1562. In 1563 the duke entered the town and choose it as the new capital of his duchy instead of Chambéry. In this manner, he conferred an Italian identity to his duchy. This transfer set in motion political, social, and economic transformations, which were still in progress when Benedetti arrived in Turin in 1567. Moreover, the Piedmontese territories were politically fragmented. Apart from the centers under French control (Chieri, Pinerolo, Chivasso, and Villanova d’Asti), the region included the Marchesati of Monferrato and of Saluzzo. Moreover, the county of Tenda, connecting Piedmont with the Savoy possession of Nice, was an imperial fief. As for Geneva, a former possession of Savoy, it had become the “Jerusalem” of the Calvinists and would never be regained.

Within this difficult territorial and political constellation it was imperative that Emanuele Filiberto reestablish his authority after years of wars and foreign domination. In the European context, this meant striking a balance between the interests of Spain and France, who both wanted to annex the territories of the duchy either as a part of France or as a continuation of the Milanese territories. Piedmont was already split into a faction favorable to the French and one favorable to the Spaniards during the years of the war, and this division would also continue during the reigns of Emanuele Filiberto and Carlo Emanuele I.[6]

International diplomacy was comprised of marriage politics. Emanuele Filiberto received a French spouse, Margret of Valoys, daughter of Francis I of France and sister of King Henry II. This meant a strong political and cultural link to Paris. Margret was well known for her patronage of literati and artists, among them the poets of the Pléiade, Pierre de Ronsard, and Joachim Du Bellay. However, her son Carlo Emanuele I married a Habsburg, the daughter of Philip II of Spain, infanta Catherine Michelle, who arrived in Turin in 1585. This liaison was strongly encouraged by the pro-Spain party. Its leader was Andrea Provana of Leyní (1511–1592), with whom Benedetti was well acquainted. Four of the letters included in the epistolary of the Diversae speculationes are addressed to him. Benedetti judged the importance of his correspondence with this exponent of the Savoy aristocracy to be second only to those with Emanuele Filiberto (first epistle of his collection) and Carlo Emanuele I (second epistle). We can assume, taking his origins as a guide, that Benedetti supported Provana’s pro-Spain party.
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Fig. 2.2: Portrait of Carlo Emanuele I by Francesco Maria Ferrero di Labriano, Augustae Regiaeque Sabaudae Domus Arbor Gentilitia (Turin, 1702), p. 174. (Biblioteca Nazionale Universitaria di Torino)
In his relations to other Italian States the duke also followed a politics of balance. He was particularly keen on having good relations with Venice, which he visited in 1566 and 1574. On the latter occasion he was even endowed with the title of patrizio of the town. In turn, a Venetian embassy was established in Turin. The Savoy relation with Rome was also cordial. The papacy regarded Turin as a bulwark to stop the dissemination of reformed ideas in Italy, especially from the Swiss cantons. For his part, Emanuele Filiberto saw “heresy” as a danger to the unity of his state and his authority. Therefore, on matters of faith, the Roman interests and his own converged. Against the background of the confessional tensions of those years, his support for the Jesuits is comprehensible. Yet he was no fanatic of orthodoxy. He was influenced by the Imperial policy of mediation, as is shown by his ratification of a compromise with the Valdesans in 1561, in which he accorded to them religious freedom in their valleys.

The ties with Rome and Venice were reinforced through Savoy support for expeditions against the Turks. In 1565 Andrea Provana was sent with three galleys to Malta, as the court historian Pingone recounted in his history of Turin, Augusta Taurinorum:

When Malta was besieged by the Turks, in June 1565, duke Emanuele [Filiberto] sent Andrea Provana of Leinì with four well-equipped triremes to bring supplies to the isle together with triremes from the Pope, Spain, and other [states]. First, Provana [Leniacus] arrived and assessed the difficulties. Then, he conveyed others [to the battle] and broke the siege with divine favor. The holy and vigorous order of the knights of Jerusalem was liberated under the superior command of the French Jean of Valetta. Public demonstrations of immense joy and pious celebrations of thanks to God for the victory were displayed in Turin.[7]


In 1571 Provana was enlisted to defend Cyprus and contributed to the “holy” victory in the battle of Lepanto.

In 1571, when duke Emanuele [Filiberto] ruled over Turin and a confederation was established between Pope Pius V, the king of Spain and the Venetian Republic, he was asked to command the fleet with everybody’s agreement. But he had to renounce the offer owing to the present danger to his country engendered by local conflicts. [In his place] John of Austria, offspring of emperor Charles V, of great spirit and promising youth, was made commander. Chief Andrea Provana of Leyní joined this expedition with three triremes. It was fought near Nauplia with the support of the Greeks. The Christians had hardly two hundred triremes and the Ottomans more than three hundred. The battle [Mars] was undecided for a long time but finally victory was given to the Christians, with the favor of God or even as a miracle. Provana, who fought bravely in the commanding trireme, was hit by a gun bullet and could hardly escape under the protection of a galley. One of the [Savoy] triremes, named Margara, was scattered and sunk into the depth; [another one], Pedemontana, was saved many times from the enemy. That victory was celebrated in Turin with thanks given to God and holy days set aside for the people.[8]


On these occasions Benedetti served as an advisor to Provana. Three of the four epistles of the Diversae speculationes addressed to him deal with mathematical issues related to navigation. As one reads, Benedetti undertook to give Provana suggestions concerning navigation and the employment of navigational instruments.[9] The first epistle is entitled Per eundem parallelum absque correctione semper navigari non posse ubi notantur Petri Nonii lapsus in correctione erroris navis et alii Petri Medinae errores (That one cannot always navigate along the same parallel without correction, where an error by Petrus Nonius concerning the correction of the deviation of a ship and other [errors] by Petrus Medina are considered). The second and the third letter deal with a navigation instrument invented by Benedetti based upon the design of Gerardus Mercator (Figure 2.3). They are a description of the instrument accompanied by technical drawings and an explanation of its use. They are entitled De armilla nautica (On the armillary nautical sphere) and De usu armillae nauticae (The utilization of the armillary nautical sphere), respectively.[10] As one reads, the letters follow private discussions with Provana on the difficulties linked to navigation using nautical maps.
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Fig. 2.3: An armillary nautical sphere invented by Benedetti for Andrea Provana for navigation purposes, presumably in the Savoy military expeditions against the Turks. (Max Planck Institute for the History of Science, Library)

2.2 Civil Reforms and Military Policy

Emanuele Filiberto and his son were very different rulers. While the court of the former has been depicted as “funzionale, ristretta e popolata di homines novi” (functional, small and composed of homines novi) the latter’s court was “fastosa, aristocratica, centro propulsore di una politica culturale oramai intensamente barocca” (pompous, aristocratic, irradiating center of a deeply baroque cultural politics).[11] Their common efforts were directed towards the consolidation of their state. Emanuele Filiberto implemented profound administrative, financial, and military reforms. He issued tax reforms and imposed the use of the vulgar tongue in official documents. As to his military policy, Emanuele Filiberto introduced the obligatory conscription of all men aged between 18 and 50 years. Thanks to this reform, which followed the Swiss example and Machiavelli’s theory, Emanuele Filiberto trained his subjects to defend their territories in case of invasion, disposed of many thousands of soldiers, and limited the use of mercenary troops.[12] Part of his defensive strategy was the erection of new fortifications in Nice, Bourg-en-Bresse, Saint-Julien, and Montmélian (see Figure 2.4). The construction of the cittadella of Turin was particularly important and rapid. It was achieved in only two years, between 1564 and 1566, and was celebrated by the official town historian Emanuele Filiberto Pingone in the following terms:

In that year [1564], the duke began building a fortification, which is commonly called the citadel, in the most sacred part of the town on the ruins of the temple of the divine Savior.[13]


On March 15, 1566, the citadel of Turin was finished after a few months of work. It was admirable with its five bulwarks, serving all military purposes and built according to the art of architecture. He [the duke] let it be blessed with religious and pious blessings (Archbishop Della Rovere was in charge of the rite). Soon he organized the defenses, entrusting them to Giuseppe Caresana of Vercelli, a subject of his [benemeritus] and a man very expert in the military art.[14]


Francesco Horologi was responsible for the construction of the citadel, designed by engineer Francesco Paciotto, whom Emanuele Filiberto recruited in Flanders. Its pentagonal structure, responding to recent developments in warfare, was the model for later fortifications, such as the citadels created by the same Paciotto in Antwerp (1567) and Parma (1591).

As often occurred during the Renaissance, the military-political function of the citadel had two sides. On the one hand, it served to defend the town from possible assaults from outside. On the other, it affirmed the supremacy of the dukes over the new capital and had the function of dissuading the subjects from claiming too much autonomy.[15] As Martha Pollak remarked, “Paciotto proposed a five-sided fortress, with three bastions oriented towards the countryside, defending the approach to the city from the west, and two bastions facing the city, ready to bring it under control in case of riotous uprisings against the duke.”[16] The new urban arrangement transformed Turin along with its political balance of power. During these changes the relations between the dukes and the local patriziato were often strained. In fact, all decisions had to be negotiated between civic administrators, state functionaries, and the court. Whereas the town council was eager to keep its medieval privileges, the dukes made the opposite effort of centralizing power in order to grasp control firmly in their hands.
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Fig. 2.4: Fortification projects in a drawing by Benedetti’s follower as court mathematician, Bartolomeo Cristini. (Biblioteca Nazionale Universitaria di Torino)
A thorough knowledge of the surrounding territory through cartography, alongside fortification and military reforms, was also seen as an important element of defense. The intensity of mapping efforts in the Savoy in the second half of the sixteenth century is a noteworthy example. A large number of maps of great quality were made, for instance Forlani’s Savoia (1552), Boileau de Boullion’s work on the road from Lyon to Turin (1556), Nicolais’s maps Boulonnais (1558), Berry (1566) and Bourbonnais (1569)[17] and, above all, Giacomo Gastaldi’s Pedemontanae vicinorumque regionum… descriptio (1574). Many of the maps made in those years are still preserved in Turin, in the Biblioteca Reale, the Biblioteca Nazionale Universitaria, the Archivio di Stato, and in the wide collection of the Archivio Storico della Città.[18] Benedetti shared this interest in geography and topography. This especially emerges from some of his epistles, for instance those to the architect Gabriele Busca on topography and measuring instruments, to the imperial land surveyor (agrimensor) Anselm Rosenburg (presumably of the Bohemian aristocrat family Rožmberk) on measuring techniques, and to the Turin physician and natural philosopher Giovanni Battista Femello concerning cartographic errors about the position of islands, in particular Iceland.[19]


2.3 Engineering and Architecture

Countless engineers worked in Turin under Emanuele Filiberto and Carlo Emanuele I to implement the defenses and the hydraulic system, among them Francesco Paciotto, Ferrante Vitelli, Ascanio Vitozzi, and Vitozzo Vitozzi.

The leading Italian architect of that time, Andrea Palladio, visited Turin between May and June 1568. He might have been the architect behind the park of Viboccone (later known as Regio Parco) between the rivers Dora, Po, and Stura. Benedetti is said to have constructed his fountain there. It is also likely that Palladio gave Emanuele Filiberto advice on the organization of his popular militia according to the classical Roman model.[20] Later, he dedicated to the duke of Savoy the third of his four books on architecture, Quattro libri dell’architettura (Venice, 1570). This section deals with public constructions, streets, bridges, squares, basilicas, and gymnasia. In the letter to the reader, the author stressed the prestige deriving from public buildings, and the fruitful collaboration between Renaissance princes and architects: “[Public buildings] are bigger and more embellished with rare ornaments than the private ones; and they aim to be used by everybody. Therefore, through them, princes can display the greatness of their generosity to the world and architects have the occasion to show how capable they are through beautiful and wonderful inventions.”[21] The dedication to Emanuele Filiberto by Palladio was motivated by his “heroic spirit”[22] as well as by his interest in and deep understanding of architecture:

As your Highness is familiar with the most noble arts and sciences related to these issues [concerning architecture], you will have much pleasure and relief by considering the subtle and beautiful inventions of humankind as well as the true science of this art, which you understand very well and which has been brought to the most rare and almost absolute perfection. This is witnessed by the illustrious and royal buildings that have been constructed in many parts of your large and most happy state.[23]


Urban and military developments were accompanied by a flourishing literature on war and defense theory. Emanuele Filiberto was a great supporter and collector of such writings:[24] among other examples, Benedetti’s correspondent Busca authored the treatise Della espugnazione et difesa delle fortezze (On the conquest and defense of fortresses, Turin, 1585), which followed the Istruttione de’ bombardieri (Education of the bombardiers, Carmagnola, 1584). He would later publish the tract Architettura militare (1601) in Milan. Another acquaintance of Benedetti’s, Giacomo Soldati composed Discorso intorno al fortificare la città di Torino (Discourse on fortifying the town of Turin).[25]

In this context of military reforms and architectural changes aimed at transforming Turin into the capital of an absolutist state, the skilled engineers implementing the dukes’ vision gained high social recognition. An example is the career of the mathematician Cristini. In 1569 he was courtly librarian and later “calculatore” or “controlore delle fabriche,” that is, supervisor of architectural projects. In this capacity, he become closely connected to the celebrated military and civil architect Ascanio Vitozzi. On December 13, 1582, he became “re d’arme dell’ordine dell’Annunziata,” a honorific and administrative title that implied responsibility for the organization of courtly tournaments, feasts, and balls.[26] He entered the court as Benedetti’s successor in the position of ducal mathematician. Cristini’s career shows the enhanced status of Renaissance scientist-engineers bringing together mathematical and natural expertise, technical skills, administrative duties, and courtly honors. Benedetti addressed one of the letters of the Diversae speculationes to him (the one dealing with geometrical problems encountered in Ptolemy’s Geography) calling him “Bartholomeo Christino Serenissimi Sabaudiae Ducis apparitor.” The term apparitor can mean either “servant” or “functionary.” An unknown hand corrected this title in a copy preserved in the Royal Library of Turin, substituting it for the more emphatic “P[rim]o Feciali,” that is to say, “First Herald.”[27] This was in fact the most appropriate title for the “Roy d’armes.”[28] It is possible that this correction was inserted by Benedetti himself.
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Fig. 2.5: Map of Turin in Benedetti’s times, from Pingone’s Augusta Taurinorum (1577). (Staatsbibliothek zu Berlin)
Benedetti interacted with architects and engineers, as can be seen in his correspondence. Four of the scientific letters included in the Diversae speculationes are addressed to the architect Busca. Their topics, however, are not strictly related to building or engineering. In fact, their topics range from meteorology to instruments, topography, and natural philosophy.[29] Benedetti was closely related to the ducal “architect and cosmographer” (Architetto e Cosmografo) Soldati, who had worked as a hydraulic engineer and architect in Milan and in Lombardy, and joined the Turin court in 1576. Benedetti held him in great esteem, judging by the dedication to him in one of the most technical parts of the Diversae speculationes, that is, the entire second book, which is entitled “Explanation on Operations of Perspective” (De rationibus operationum perspectivae).[30] Besides, Benedetti’s interest in engineering and measuring instruments emerges from many writings, especially from his work on gnomonics (1574) and from a manuscript analysing a measuring instrument that is preserved in the Biblioteca Civica di Carignano, entitled Descrittione, uso, et ragioni del Trigonolometro (1578).[31]


2.4 Intellectual Ferment: Arts, Literature, and Philosophy

Renaissance Turin was as appealing to mathematicians as to all other types of intellectuals, including artists, literati, and scholars in general. One could mention the names of two reputed theorists of art who were closely linked with the court: Federico Zuccari and Lomazzo. The former wrote L’idea de’ pittori, scultori, et architetti (The idea of the painters, sculptors and architects, 1607) and the latter Trattato dell’arte della pittura (Treatise on the art of painting, 1584), dedicated to Carlo Emanuele I. Lomazzo also dedicated to the duke of Savoy his collection of poems, Rime (1587), including one for Benedetti. Among the artists appointed by the duke, the Flemish Jan Kraeck or “Carracha,” who resided in Chambéry, not only painted; he also worked as a cartographer and made a large map of Turin in 1572 (385x397 cm) as part of a wider cartographic program.

Illustrious scholars came to Emanuele Filiberto’s court or to the reopened university, first in Mondovì and later in Turin. Among them, the man of letters from Ferrara, Giovanni Battista Giraldi Cinzio, was appointed to teach humanities. His collection of novelle, the Ecatommiti (Mondovì, 1565), ended with a long celebratory poem mentioning the most visible intellectuals of the Peninsula. Many of them were linked to the duke of Savoy, either as professors or as courtiers.[32] For instance, Francesco Ottonaio of Florence, who taught mathematics at the university in Benedetti’s years and exchanged views with him, is extolled for his expertise in astronomy, meteorology, and astrology:


My Ottonaio moves his feet towards you along with the others.

He received the gift of scrutinizing the heavens,

of knowing the reasons for warmth and coldness,

why the days are short or long,

and what layer veils the Sun making it dark,

the manner in which the year becomes adorned of beautiful flowers again,

what nativity is a sign of honor and merit

or of shame and disgrace,

and what is the star presiding over

a man’s state from his birth

until his vital light is extinguished

one circle after the other.[33]

Giraldi Cinzio did not mention Benedetti as he had not yet come to Savoy, but he included the Turin physician and professor of medicine Antonio Berga, with whom Benedetti would later enter a controversy over the proportion of water and earth in the terraqueous globe:


With his gentle and beautiful works

he tries to subtract his name from the oblivion,

defeating the stealing forces of greedy time.

I refer to my gentle Antonio Berga,

who shows the way to those who wish to learn

by writing his papers for the common good.[34]

Two famous authors who visited Turin between 1576 and 1579 are the poet Torquato Tasso and the philosopher Giordano Bruno. Both arrived in the town as fugitives and both enjoyed their stay. Tasso interacted with the cultivated elites. The Turin philosopher and physician Agostino Bucci appears as persona dialogans in three dialogues of his (Il Forno ovvero della nobiltà, Della dignità, and Della precedenza). His connection with the court is further confirmed by the dedication of the 1581 edition of the Gerusalemme liberata to the prince of Savoy.[35]

As for Bruno, he did not establish lasting contacts in town. He visited Turin in 1576 (or at the beginning of 1577) for the first time after abandoning the Dominican cloister of Naples, where he was accused of heresy. However, as he stated later in his Inquisition trial, “non trovando trattenimento a mia satisfattione, venni a Venezia per il Po [as I did not find sufficient means, I came to Venice along the Po].”[36] He visited Turin again in 1578 and went to Chambéry, where he spent the winter of that year as a guest of the Dominicans. On that occasion he possibly carried a booklet, now lost, entitled De’ segni de’ tempi, that he had printed in Venice and that probably dealt with the comet of that year.[37] We will refer to his possible involvement in some polemics on the comet of 1577–1578 later. It is hard to say whether Bruno and Benedetti ever met or were informed of each other’s views. In spite of the fact that they belonged to very distant milieus, there is some affinity between their outlooks. Both shared an aversion to Aristotle, the project of reforming natural philosophy, the support for the Copernican system, and other cosmological views.

The case of the philosophical poet Pandolfo Sfondrati also deserves our attention. He was active in Turin as a poet at the same time as Benedetti and authored poems that were often inserted in the first pages of books printed by the Bevilacqua printing house. Pandolfo made himself visible in Turin with celebratory poems that were included in important local publications, in particular in the works of the court historian Emanuele Filiberto Pingone: Augusta Taurinorum (1577), Inclytae Saxoniae Sabaudiaeque principum arbor gentilitia (1581) and Sindon evangelica (1581).[38] Hence, Sfondrati frequented the same courtly and cultural environment as Benedetti. It is likely that they discussed natural issues together, especially when considering that Sfondrati composed philosophically minded poems such as the Copernican Inferiora regi dum syderis omnia motu, which opens the Animadversiones in Ephemeridas by Benedetto Altavilla (Turin, 1580). There is also evidence that Benedetti was familiar with the Sfondratis, in particular with Paolo Sfondrati, who was a senator of Milan and an ambassador of Filippo II in Turin.[39] Moreover, Pandolfo Sfondrati authored the atomistic poem Democriti prohibent nosci corpuscula formas and a treatise on the tides, which he explained in mechanical terms as the result of the interaction of water particles warmed up by solar rays.[40]


2.5 Religious Policy

2.5.1 Pragmatic Counter-Reformation

The relics were moved from the old to the new capital: Christ’s shroud traversed the Alps together with the court. Religion was an essential stabilizing factor. According to the report of the political thinker Giovanni Botero, Emanuele Filiberto declared that piety was essential to guarantee his authority in the state: “Those people who are zealous in their devotion [to religion] are more moderate: in consequence, they obey their Prince better than licentious people.”[41] His religious politics were characterized by pragmatism. He undertook measures against the dissemination of the Reformation in his country and repressed the reformed communities only insofar as they jeopardized the integrity of the state or its relations with Rome or with other Catholic countries. The persecution of the Valdesans in the Alpine valleys, between 1559 and 1560, was part of a wider endeavor aimed at establishing a Catholic league that could favor his conquest of Geneva. However, when the prospect of an anti-Protestant confederation vanished, Emanuele Filiberto interrupted the aggression. The resistance of the Valdesans had been strong and persistent. It was a destabilizing factor for the duchy. A compromise was reached on June 5, 1561, when Emanuele Filiberto promulgated an edict, known as the Edict of Cavour, conceding to the Valdesans freedom of worship in their mountains. In exchange, he imposed the construction of new fortifications and strict military control of the Alpine passes.[42]

The other pole of Savoy religious politics was external. It concerned the regulation of jurisdictional issues with the Roman Church. A reason for friction was the taxation of the ecclesiastics, which Rome was reluctant to grant. The economic stake was high, since the estates belonging to the Church amounted to a third of the land; in some areas, it even reached values comprised between 40 and 70 percent. The ancient privileges of the dukes to select the candidates for the principal ecclesiastical positions had to be negotiated anew. It was only in 1573, under Gregory XIII, that these were confirmed. Finally, the introduction and the reinforcement of the Inquisition in the duchy fostered confessional uniformity but interfered with secular jurisdiction.[43]

The new Inquisition, established in the wake of the Council of Trent in order to counter the Reformation and reaffirm Catholic hegemony in Italy, had a centralized structure with ramifications for the entire Peninsula. The Holy Office lay at its heart. The various Italian states accepted it as a preventative measure against public disorder, especially against confessional conflicts such as the civil wars affecting France and other European areas. The Inquisition was a repressive control system binding Rome and the local powers. It was a compromise in which, in Adriano Prosperi’s words, “l’aiuto era offerto e richiesto in nome della conservazione del potere, quello politico dei principi e quello della corporazione ecclesiastica” (The aid was offered and requested in order to preserve the power—the political one of the princes as well as that of the ecclesiastical corporation.)[44] Nonetheless, the jurisdiction problem remained acute: what was the legitimacy of a foreign tribunal—the Roman one—trying and condemning the subjects of other countries? In Piedmont, the interests of Turin and Rome were guaranteed through the mediation of the Papal nuncio, who was obliged to inform both the duke and the Holy Office in Rome about Inquisition trials.[45] For their part, these authorities could intervene in the trials and had the right to give their consent concerning the opportunity to carry them out. However, the opposition to the establishment of the Inquisition was strong, particularly in the French-speaking areas. Relying on its Gallican tradition, the local church in Savoy did not accept a form of direct control from Rome.[46]

The relations between Emanuele Filiberto and the Papacy were not always calm, and became strained after the Cavour edict of tolerance in 1561. Its promulgation provoked the protests of Rome and the commission of the intransigent Cardinal Inquisitor, Michele Ghisleri, to the diocese of Alexandria as Bishop of Mondovì, with the aim of reinforcing religious control. The relations between this champion of orthodoxy and the pragmatic politics of the Savoy dukes were tense, including after Ghisleri was elected pontiff as Pius V in 1566.


2.5.2 Jesuit Colleges in Piedmont

In 1561 Emanuele Filiberto supported the foundation of the first Jesuit college in his territories, in Mondovì, where the university was located at that time. A second college was established in Chambéry (1564), which was the former capital of the duchy. Among the Jesuit teachers, Antonio Possevino is one of the most renowned. The future compiler of the Bibliotheca selecta (1593) sojourned in Piedmont between 1560 and 1562.[47] From 1564 to 1567 the future cardinal and inquisitor Robert Bellarmine was also there but could not be appointed professor of philosophy in the Jesuit college of Turin, opened in 1567, due to the intransigent opposition of the university against the attempts to transfer this chair from the university to the Jesuit institution.[48] Both in Mondovì and in Turin the Jesuits took over the so-called “public schools,” which essentially taught the rudiments of grammar.[49]

In those years, the chair of letters belonged to the Ferrara humanist Giovanni Battista Giraldi Cinzio, whose religious tendencies could be called Erasmian.[50] At the moment of the establishment of the Jesuit college in Turin, he sided with the humanistic legacy against their pedagogy. He paid the price of their expansion, as his chair was suppressed and transferred to the Jesuit college.[51] From 1567 to 1574, the Jesuits received 200 scudi per year to teach Greek and Latin grammar, humanities, and rhetoric to the youth (half of Giraldi’s salary). Thus, the humanist had to abandon Turin for Pavia in 1569. In a letter to the Florentine philologist Pietro Vettori (Pavia, March 20, 1569), he lamented his expulsion, although he expressed his gratitude to the dukes for the donation of 500 scudi for his leave.[52] He particularly protested that his teaching as a learned humanist was being substituted by the teaching of elementary grammar.

The opening of the Turin college set off enduring hostilities between the Jesuits, on the one side, and the university and the municipality on the other. According to Grendler’s reconstruction, between 1570 and 1572 the duke and the rector, Achille Gagliardi, made an agreement according to which nine chairs would be given to Jesuit professors. However, the project did not succeed owing to obstruction on the part of the town and the university.[53] In these struggles, the Archbishop Gerolamo della Rovere was among the most strenuous opponents of the Jesuits. The position of Emanuele Filiberto fluctuated. Initially, he supported the “reverend fathers” but later distanced himself from their educational projects. In 1575 he even reintroduced the teaching of humanities in the university. There is indirect evidence that Benedetti sided with the humanists in this anti-Jesuit controversy. In 1583 Francesco Patrizi, who belonged to the same Ferrara cultural environment as Giraldi Cinzio, asked him to support the candidacy of his friend Giovanni Giacomo Orgiazzo for the position of professor of humanities in 1583.[54]

Apart from the political interests at stake (the privileges of the town and of the university), the professors’ resistance concerned the contents of the teaching, as one reads in a document from 1593, “Raggioni perché non sia bene che gli Rev[erendi] Padri Gesuiti leggano la filosofia tutta, et la logica nel loro Comento, et si lasci a leggerli nello Studio et pubbliche scuole, come sempre insino a qui si è fatto” (Reasons why it is not good that the Jesuit Reverend Fathers teach all philosophy and logic in their commentary and are allowed to teach at the university and in public schools, as has been the case until now).[55] According to the academics, philosophy should be imparted to students as the fundamental tenet of the study of medicine. Therefore, the focus should be set on Aristotle’s natural philosophy and not on metaphysics and logic, as was the case with the Jesuits. Metaphysics, as one reads in the document, is the “last” and not the “first” part of philosophy. By contrast, the Jesuits began their teaching with the most abstract issues, e.g., the statute of ideas and universals, and divine ineffability (“utrum Deus sit in praedicamento” or “utrum Deus sit infinitus”).


2.5.3 Benedetti and the Counter-Reformation

What can be said about Benedetti’s attitude toward the culture of the Counter-Reformation emerging after the Council of Trent? We can assume that his scorn for Aristotelian philosophy was not only a dispute with the university professors of his day, but also with the theology-oriented Aristotelianism propagated through the cultural apparatus of the post-Tridentine Church. We have no evidence that Benedetti frequented exponents of the Jesuit order, in spite of their presence in Turin. Rather, we have evidence of his connections with scholars who were not in the mainstream of the official Catholic culture of those years.

Among others, he corresponded with Francesco Patrizi of Cherso, whose Platonism was regarded with suspicion and even censured in Rome. The closeness between them is witnessed by the fact that Benedetti acted as a mediator between the philosopher and the duke of Savoy on at least one occasion. When Patrizi issued his Della nuova geometria libri XV (Fifteen books on the new geometry, Ferrara, 1587) with a dedication to Carlo Emanuele I, Benedetti passed on a copy to his patron. Patrizi expressed his gratitude with the following words (Ferrara, April 6, 1587):

Very Magnificent and Excellent Signore,


I rejoice with your Lordship that you recovered from sickness quicker than believed. And I am very thankful to you for presenting my book to the very serene Prince and promising to inform me about his remarks after he has read it. If by chance the book will be forgotten, due to his many duties [negozii], I hope at least that you will remember me. If his High Serenity will give some sign that he appreciated it [my book], I will be very glad and I will be particularly grateful to your Lordship for your benevolence.[56]


In exchange, Benedetti sent him a copy of his discussion on the relative sizes of the elements of earth and water, as witnessed by a letter from Patrizi (Ferrara, 18 January 1588).[57]

The two scholars shared views on cosmology that were to be censured by the Inquisition in the 1590s. It is thus expedient to briefly recall Patrizi’s natural and cosmological views, as they are close to those Benedetti expressed in his writings, especially in the Diversae speculationes. Already in his De rerum natura libri I priores. Alter de spacio physico, alter de spacio mathematico (First Two Books on Nature, One on Physical Space and One on Mathematical Space, 1587), Patrizi embraced the neo-Stoic doctrine of the fluidity of the heavens, the infinity of space beyond the sphere of the stars, and the free motion of planets through cosmic space following an inner drive. He later expanded on that in Pancosmia, which is the cosmological section of his philosophical masterwork, Nova de universis philosophia (New Universal Philosophy, 1591). In it, he did not limit himself to asserting the infinitude of luminous space beyond the visible stars, to repeating the thesis of planetary self-motion, and to rejecting the existence of celestial spheres responsible for the transportation of the heavenly bodies. He also ascribed to Earth the daily motion around its axis without renouncing its central position in the cosmos and in the planetary system.[58] All of these theses—which, as we shall see, are also present in Benedetti’s Diversae speculationes—were censured by the Inquisition in the 1590s, in the course of an attack directed against Patrizi’s Nova de universis philosophia.

The censure of Patrizi’s philosophy occurred after Benedetti’s death—he was lucky enough to avoid witnessing the prohibition of theses to which he subscribed. On October 8, 1592, the Master of the Sacred Palace, Bartolomé de Miranda, and his fellow, Pedro Juan Saragoza, wrote a document of censure, attacking many passages and doctrines of the Nova philosophia. The same Saragoza would later be one of the two censors of Bruno’s work during his Inquisition trial in Rome.[59] The two censors of Patrizi did not limit their criticism to theology (especially Patrizi’s theses on the Trinity) but also scrutinized natural philosophy and cosmology. They rejected the idea that there is only one unique heaven and judged this to be an opinion at odds with accepted philosophical doctrines and against theology (In lib. 13 Pancosmias tenet unum tantum esse caelum). Furthermore, Patrizi was accused of following Copernicus, whose doctrine of terrestrial motion was seen as incompatible with the Bible:

In Pancosmia, Book 17, f. 103, p. 1, column 2a, he [Patrizi] states ‘that the motion of the Earth is by far in better agreement with reason than the motion of the heavens or the uppermost celestial bodies.’ And he refers to Nicolaus Copernicus’s sentence according to which the sidereal heaven is immobile, along with the stars, while the Earth moves.[60]


Further theses to be censured were his vitalistic concept of celestial bodies and celestial infinity. The criticism of the latter point goes as follows:

This [to sustain this view] is to dream in very deep obscurity and fall down a precipice after abandoning the common way. In fact, the best and greatest God created everything according to weight, number, and measure. Therefore, everybody agrees that no infinite body is possible in act and no existing multiplicity can be infinite in act. On the empyrean heaven see the Fathers and Thomas Aquinas.[61]


Patrizi replied with an Emendatio in libros suae novae philosophiae (Correction of the Books of His New Philosophy), written before Christmas 1592. As far as Earth’s motion is concerned, he clarified that he advocated its motion but not its eccentricity (Non tamen dixi, eam de medio suo et naturali loco exire). Furthermore, he stressed that terrestrial motion was supported by many arguments and several philosophers, and claimed that this view does not contrast with theology. However, he declared himself ready to erase passages referring to terrestrial motion, if necessary (Delebo tamen si iubetis). He also defended his views about the infinity of space but was ready to renounce this thesis as well, if he was ordered to do so: “Delebo hanc etiam si iubetis.”[62]

The Jesuit Benedetto Giustiniani proved a more open-minded censor of Patrizi’s natural views in 1593.[63] The same person, however, would be one of the eleven theologians who decided that the Copernican theory was not reconcilable with the Catholic religion, in 1616. As to Patrizi’s work, it was downright (omnino) prohibited in 1594, and placed in the Clementine Index of 1596 as well as in later Indexes.[64]

Not only did Benedetti correspond with intellectuals engaged against the mainstream in Rome, but he himself had differences with Roman Aristotelians, as he mentioned in the preface to the second edition of the Demonstratio motuum localium contra Aristotelem (1555). On some occasions, Benedetti even allowed himself to be ironical about theological dogmas. For instance, in one of the letters of the Diversae speculationes, he accompanied his adherence to methodological Pythagoreanism (a mathematical approach to the investigation of nature) with a joke about reincarnation and his earlier life:

If the souls’ transmigration imagined by the father of Italian wisdom, Pythagoras, were true, I believe that your soul and mine were once the souls of hunting dogs.[65]


Another indicator of Benedetti’s attitude towards the Counter-Reformation and the confessional quarrels of his time emerges from his approach to the calendar reform. This was a very divisive issue. The pope imposed upon all Christianity an emendation of the calendar in an age when it was affected by profound divisions. In this climate, the pope’s political and religious legitimacy and his authority in such matters was cast into doubt by many, especially in the reformed countries. Reputed Lutheran astronomers such as Michael Maestlin opposed the calendar reform implemented by Christopher Clavius and promulgated by Gregory XIII in 1582. The elimination of ten days to make the spring equinox date correspond to its date at the time of the Council of Nicaea was particularly controversial, since it symbolically legitimized the universality of the Roman Church through Constantine I. Benedetti wrote a reform proposal on April 1, 1578, and Emanuele Filiberto sent it to Rome on May 31. The text was printed two times, first in 1578, and then reprinted in 1585 as the first of the letters in the epistolary section of the Diversae speculationes. The most striking feature of Benedetti’s proposal is its technical radicalism and extreme rationalism. August Ziggelaar’s perspicuous description of Benedetti’s proposal here follows: “Benedetti prefers the Eastern date to be fixed according to the true motions of Sun and Moon rather than by cycles. He finds that the Prutenic tables are sufficiently exact for this purpose. Furthermore not ten days, not even 14, but 21 days should be left out in order to make the first day of January the winter solstice. The lengths of the months are to be adjusted so that they coincide with the presence of the Sun in each of the twelve zodiacal signs. Surely, these time intervals change their lengths in the course of time because of the motion of the perihelion of Earth, but Benedetti assures us that only after 24,000 years will an adjustment be necessary. The proposal is not only interesting and original but also very rational because, by eliminating all reference to the Moon, it makes the year entirely solar.”[66] The extreme technicality of such a proposal, one can argue, was also a means to de-ideologize the issue. Therefore, it was not only rejected for its “scientific radicalism” but also for its rationalistic distance from confessional struggles. This positioning is in line with late-humanistic universalism and signals Benedetti’s distance from the Counter-Reformation and the militant cultural production of those years.[67]


2.6 Cultural Institutions: University, Academies, Collections, and the Press

The reformation of the Studio was a cornerstone in Emanuele Filiberto’s and his successor’s cultural policy. It was reopened in Mondovì in 1560 after the French closed it as a potential center of dissent and revolt. It was transferred to the new capital on October 12, 1566, after long discussions and a dispute between Turin and Mondovì. According to the new statutes, issued in 1571, the direction of the university was conferred to nine reformatores, among whom were the Archbishop, the ducal chancellor, the first and second presidents of the Senate of Turin, and the court physician. These men were responsible for the scientific and administrative direction, and for academic discipline.[68]

Most of the professors (about thirty people) were jurists. Among them, the most reputed was the professor of civil law Guido Panciròli. The physicians Francesco Valleriola and Giovanni Argenterio were also illustrious professors, known and appreciated by Conrad Gesner and Michel de Montaigne. The reopening of the university offered Argenterio the opportunity to come back to Piedmont after many years of practice as a physician in Lyon, and of teaching in Antwerp, Bologna, Pisa, Rome, and Naples.[69] Teodoro Rendio of Chio was appointed to teach Greek grammar and, as mentioned before, the poet Giraldi Cinzio became professor of humanities. At the University of Turin, the teaching of philosophy on the basis of the corpus Aristotelicum received high recognition, as the professors in this discipline had a better salary than their colleagues of medicine. Giacomo Castagneri taught on Aristotle’s Physica, De generatione et corruptione, and De Anima. Other celebrated scholars in philosophy were Antonio Berga and Agostino Bucci, both Piedmontese educated at Padua.[70]

One of the most reputed professors appointed in Mondovì was Francesco Vimercato of Milan, with whom Benedetti later corresponded. Vimercato was a thoughtful Renaissance commentator on Aristotle, whose work he read in the original language. He published commentaries on De anima (1543), on Metaphysics (1551), in particular on book lambda and on Meteorologica (1556). However, his commentary on Physics has to be seen as his magnum opus. After his studies in renowned Italian universities, he was appointed in Paris as the first royal lector in philosophy. There, he was first involved as a judge in the Ramist disputes and later was a colleague of Petrus Ramus. In 1561 he came to Piedmont to serve the Savoy family as a university professor, a councillor, a tutor to Carlo Emanuele I, and, from 1567 to 1570, as diplomat in Milan.[71]

Bordiga argued that Benedetti might have taught at the reopened university, first in Mondovì and then in Turin, by relying on some indirect sources. In fact, the information about Benedetti’s teaching activity at Mondovì was derived from the sixteenth-century biographer of Emanuele Filiberto, Giovanni Tonso, who included his name on the list of those who made that university eminent (Qui viri insignes publice docuerint).[72] Another contemporary of Benedetti, the mathematician Cristini, mentioned him as one of those whom Emanuele Filiberto called to Turin in order to increase the prestige of his university.[73] Still, the role that he could have played in the academic life of Turin remains obscure.[74]

We could find no direct evidence that Benedetti served as a professor in the documents preserved at the Archivio di Stato di Torino. We considered the acts gathered under the signature “Istruzione Pubblica/ Regia Università di Torino/ Mazzo 1 (1267–1701),” which include the statutes of 1571 and other precious sources concerning the first years of the univeristy. A dossier entitled “1571, Costituzione de’ Riformatori dell’Università dello Studio di Torino, coll’Istruzione da osservarsi da medesimi, colle distribuzioni delle ore per la Lettura, e Rolli de’ Stipendi de’ Lettori” (fascicolo 7 primo) includes decrees concerning the reform of the university, the names of those responsible for accomplishing it, and a list of the chairs with the corresponding salaries and the names of the professors. These documents indicate that the professor of mathematics was Francesco Ottonaio of Florence, who had occupied the same chair at Mondovì. Other documents testify that the same person held the chair of mathematics in 1573 and in 1585/6. It is therefore hard to believe that Benedetti was professor in this subject before 1586, as several secondary sources contend.[75] As to his alleged position at Mondovì, that university was opened by Emanuele Filiberto in 1560 and then transferred to Turin in 1566, that is, before Benedetti’s arrival at the Savoy court. Thus, it must be excluded as a possibility that he ever taught there, contrary to the claim made by Tonso. It is possible though, even likely, that he acted as an external advisor on matters concerning the university.[76]

Turin had fewer academies than other centers such as Rome, Naples, and Florence, although it was a typical Renaissance phenomenon to establish academies, circles of learned men who met to discuss issues pertaining to literature, the arts, or the sciences, and who published works representative of their common intellectual efforts. Apart from two minor academies (“de’ Solinghi” and “degl’Impietriti”), Carlo Emanuele I conceived the project of forming an academy guided by the Jesuits around 1585. Bonifacio Vannozzi, a man of letters from Pistoia, described it as follows:

His Highness, the very serene [duke] of Savoy, had the wish to found an academy in this august town of Turin. He charged three Jesuit Fathers of the renowned College with the task. Although they are generally sober of mind, in this case they were so intemperate as to entrust myself [with this endeavor] although the overwhelming responsibility [machina da incurvar le spalle] would be excessive for even the most competent person. His Highness has made himself Prince, Protector, and Head [of the academy], in order to attract a good deal of his courtiers [into the academy] who are so cultivated and refined that, if one adds to it the splendor of the arts [lettere], there will be no court in Europe more illustrious than this one. Our name is ‘Incogniti.’[77]


In spite of the initial impetus, this academy was not particularly successful and did not leave significant traces of its activities. Perhaps it was negatively affected by the fluctuating relations between the Crown and the Jesuit order.

Emanuele Filiberto also created a Theatrum omnium disciplinarum, which was realized for him by Ludovic Demoulin de Rochefort. It is not completely clear what this theater contained. It was probably a Wunderkammer, as Mamino argued.[78]

In March 1572, duke Emanuele [Filiberto] established in Turin a museum [theatrum] of all disciplines [organized] in marvelous order and at a very high cost. Archbishop Gerolamo della Rovere and the philosopher Ludovic Demoulin de Rochefort, the most educated men in all fields, cared for it.[79]


Moreover, the dukes supported editorial activities. Emanuele Filiberto first called the Flemish printer Laurens Leenaertsz van der Beke, better known as Torrentinus, to Piedmont. Torrentinus had already initiated a printing house in Florence under Cosimo I., but he died shortly after his arrival in Mondovì (1561). Hence, in 1570, Emanuele Filiberto employed another printer, Niccolò Bevilacqua. This pupil of Manuzio founded the Compagnia della Stampa (Printing Company), which benefited from ducal privileges (a sort of editorial monopoly). The activity of Bevilacqua and his heirs culminated in 71 editions produced between 1578 and 1580, most of them on juridical subjects. Scientific issues were not neglected in Turin. Among the publications issued during the years of Emanuele Filiberto, between 1563 and 1580, books on scientific and natural subjects constitute about one fifth of the entire production, that is, almost as much as literary publications.[80] They also printed several books by Benedetti, including the Diversae speculationes.


2.7 Scientific Debates

2.7.1 Courtly Conversations

Renaissance Turin was a center of lively cultural and scientific debates taking place in different institutional settings, at court, at the university, and in town. The printing press was a powerful means for public discussion, dissemination of ideas, and criticism. Printed sources are evidently our main source of information about the intellectual debates or polemics that animated Turin in Benedetti’s time.

First of all, we should consider courtly debates. A circle of intellectuals gathered around the Savoy family. The professor of jurisprudence, Bernardo Trotto, depicted the relationship between the rulers and their learned courtiers as follows:

These learned men, played by the Prince like well-tuned musical instruments, immediately give out their specific sounds with words. And they give it their best to be clearly understood in conversations, to please the others with good arguments and to convince them of their opinions. It is like the consonance of truth. In fact, everyone says what one knows or, at least, considers to be true. Hence they discuss natural issues and at times moral ones and mathematical ones. In conclusion, one can regard him [the prince] as Apollo surrounded by the Muses near the water spring that was born from the hoof of Pegasus.[81]


A reflection of the intellectual climate and the topics addressed in such informal meetings is a poem by the court physician Arma, Proposte tenute co’l Serenissimo Prencipe (Issues Discussed with the Very Serene Prince), printed in Turin in 1580. In this tiny book, addressed to Emanuele Filiberto, Arma reported a discussion on meteorological problems that took place between Carlo Emanuele I, Benedetti, Ottonaio, Berga, and himself during the prince’s meal for three successive days. On the first day, Carlo Emanuele I asked the reason why the sun heats. Arma used Plato to argue that its body is not warm but that it heats through the percussion of its rays on terrestrial elements.[82] The next day, Arma had a quarrel with Benedetti, Berga, and Ottonaio concerning “solar attraction.”


The day after, Mister Benedetti

And Mister Berga, along with Ottonaio

Expressed opinions that are far from mine:

That the Sun attracts everything to itself with its great brightness

As if it had hands.[83]

Arma objected that, if the sun attracts other bodies, this would be very inconvenient for its inhabitants, the solarians (solari). The argument is not clear and the reader is only informed about the fact that Benedetti agreed with him.

During the conversation, Ottonaio mentioned the vapors brought upward by the sun’s action. Accordingly, the next topic of discussion concerned natural places and elemental displacements with reference to the behavior of vapors.

On the third day, the prince asked about the origin of lightning, and why we perceive their light before we hear the thunder. Arma answered that our sight is much quicker than our hearing, but this remark was received with skepticism by his colleagues. No details are reported about the objections that should have concerned the theory of perception, light, and optics.

The next issue was colors and the rainbow; Benedetti asked about the center of the rainbow’s arc and Arma offered the following answer:


Benedetti, as an expert master of his art,

Asked me about the center of the arc [of the rainbow].

I answered that it was on the vertical line

Descending downward from the center of the heavenly body,

As was the opinion of Zoroaster.

And with this answer I got rid of him.[84]

At the end of this three-day conference, all opinions were written down for the prince and signed by the ducal advisors:


All of this was presented in written form

To His Highness, reporting all speeches.

Dr Berga confirmed it [the rightness of the report].

Benedetti did the same.

After that we discussed other issues,

Occult things and their effects.[85]

Other publications also mention such table talks at court. For instance, the physicist and philosopher Bucci wrote in the preface to his book on physiology, Disputatio de principatu partium corporis (Disputation on the Superiority of Parts of the Body, 1583), that his discussion about whether the heart or the brain held superiority in the body, and about the localization of the soul, originated from a table talk. On a certain occasion, in fact, Carlo Emanuele I had gathered his learned courtiers and addressed these issues. Among the participants, including several physicians, Bucci also mentions the “mathematicians,” Ottonaio and Benedetti.[86]


2.7.2 Academic and Scholarly Controversies

Scholarly controversies and polemics on various issues and with very different tones were printed in Benedetti’s years. While courtly debates had a polite and entertaining character, academic disputes could be more vehement. However, the two contexts were not always neatly divided. In 1572 two professors of philosophy, Berga and Bucci, held divergent opinions concerning the interpretation of Aristotle’s De anima.[87] As Simone Mammola has argued, their disputes on that issue should be understood against the background of the Averroistic-Simplician debates on Aristotle’s psychology started at Padua and continued at Turin by scholars such as Filateo and Vimercato. The Turin controversy over Aristotle’s soul doctrine, which developed through academic disputations and publications, ranged from cognitive problems linked to the functions of the soul (such as the problem of the relationship between imagination and cogitation) to metaphysical and theological issues, e.g., the legitimacy of a reading of Parmenides’s theory of being as a form of prisca theologia. The real issue at stake was the correct approach to the Aristotelian corpus based on different commentators.[88]

The court physician Arma was at the center of several public controversies as well. In 1575, he defended the scientific status of medicine, traditionally considered “only” an art, in the programmatic book Quod madicina sit scientia et non ars (That Medicine is a Science and Not an Art). This writing was considered worthy of a second edition in 1585. In 1579, Arma entered a dispute against the professor of medicine Giovanni Costeo over the healthiness of bread made out of rice (“pane fatto col decotto di riso”). The two parties then issued a series of publications on this controversial topic.[89]

Another polemic opposed Berga and Benedetti regarding the proportion between the earthly and the watery element of our globe. The debate was initiated by some questions Carlo Emanuele I asked his courtiers. While Berga stuck to the Scholastic view that the elements have an increasing quantity proportional to their distance to the center, Benedetti favored the merging of empirical and mathematical arguments as proposed by Alessandro Piccolomini. Piccolomini had come to the conclusion that the quantity of the earthly element is superior to that of the water element, as one can read in his Della grandezza della terra e dell’acqua (Venice, 1558).[90] Although Benedetti regarded Piccolomini’s arguments as conclusive, Berga undertook to compose a Scholastic refutation of them, Discorso… della grandezza dell’acqua e della terra contra l’opinione dil S. Alessandro Piccolomini (Turin, 1579). Part of his strategy was to eliminate arguments derived from the “misure dei cieli e della terra, dalla Scuola dei matematici immaginate,” that is, from mathematical and empirical methods applied to this issue (“measurements of the heavens and the earth imagined by the school of the mathematicians”). Benedetti reacted with his Considerazione… d’intorno al discorso della grandezza della Terra, et dell’Acqua. Del Eccellent. Sig. Antonio Berga Filosofo nella Università di Torino (Consideration… on the discourse concerning the dimensions of earth and water by the excellent Mr. Antonio Berga, philosopher of the University of Turin, Turin, 1579). In it, he applied mathematics to show that, even if the entire earth were covered by water, the volume of the terrestrial element would not be inferior to that of water since the depth of seas and oceans is small in comparison to the terrestrial radius. The oceanic navigations, the geographical explorations, and the European colonization of the globe during the fourteenth and fifteenth centuries had indisputably demonstrated that water and earth constitute one single globe, a unique globus terraquaeus.[91] This cosmographical advance had been the basis for Piccolomini’s considerations, which met with considerable success and agreement among scholars. On such issues, as Benedetti stressed, experience and mathematical reasoning should be joined:

Very serene Prince, the discovery, after two thousand years, that the [element] earth is much more than the [element] water (for which we are greatly indebted to the very learned Mr. Alessandro Piccolomini) very much pleased the spirits of the most renowned philosophers of our time. In the past, they did not dare to depart from the false doctrine they had imbibed for many centuries, although it was sustained by implausible reasons. Today they are glad to embrace the opposite opinion [concerning water and earth], because both the senses and reason are in accordance with the [new] demonstration of the truth. The ancient mistake has been unveiled by the mathematical school with very certain proofs that offer a firm foundation of the measurement of the heavens and the Earth.[92]


The dispute continued with the Latin translation of Berga’s writing by Francesco Maria Vialardi (1580) and a skeptical intervention by Arma. The latter was a poem dedicated to Carlo Emanuele I, entitled Stanze del dottore Arma al serenissimo Carolo Emanuele di Savoia et Piemonte Prencipe, etc. suo signore sempre osservandissimo. Che l’acqua e la terra non si possono a modo alcuno misurar (Doctor Arma’s Stanzas to the Most Serene Prince Carlo Emanuele of Savoy and Piedmont, His Perpetually Honored Lord, 1580). The composition is poor both from a stylistic viewpoint and a scientific one. The courtly physician could only point out the uncertainty of human knowledge and the wisdom in measure gifted by God to creation, although he also stated we cannot grasp the latter: “The Creator gave it a measure,/ Which cannot be grasped by any creature.”[93] Benedetti addressed the issue again in one of the letters of the Diversae speculationes.[94]


2.7.3 Astronomical-Astrological Polemics

In Renaissance Turin, astronomical and astrological issues were at the center of intense debates and even polemics. In 1578 the protophysician Arma was the target of a denigrating pamphlet in twenty points. An anonymous author attacked a booklet of his on the comet that had just appeared. As we know from indirect evidence, Arma had written one or two treatises on this issue. One was entitled De significatione stellae crinitae.[95] Perhaps it has to be identified with a composition in verses, referred to as πωγωνία (bearded comet) in the anonymous pamphlet. The only remaining evidence of the cometary polemics is a defence of Arma, La Stravagantographia del Sig. Filosofo stravagante, in difesa de la πωγωνία d’il Dottore Arma (The Stravagantography of Mr. Stravagant Philosopher in Defence of Dr Arma’s Bearded Comet).[96] The apologist was one Monsignor Della Torre linked to the court. His apology offers an insight into the controversy: It concerned astronomical and meteorological issues relating to the nature of the comet, its location below or above the sublunary sphere, the criticism of astrological interpretations of the celestial phenomenon, as well as personal insults. The provocateur who had published against Arma is depicted as follows:

I cannot stop wondering who this person is. I cannot understand why he sometimes presents himself as a scholar, sometimes as a cook, as a Roman courtier, or as a practicing friar [frate osservantino] (as he speaks about the osservantini). I cannot believe that he is a practicing [man of religion], as the ecclesiastics speak in a correct manner and not heedlessly like him (who behaved heedlessly). Moderation has always been praised. Therefore, moderate people will always damn this person. I will never believe that he is a scholar. In fact, today’s scholars are well-educated and would never indulge in such excesses, especially against such a man [Dr. Arma] from whom they did not receive anything but pleasure, honor, and courtesy. Although he seems to come from the area of Rome, in the end he shows himself to be a dishwasher because even a cook would behave better than him. Whoever the hell he is, if he will not control himself better in the future, I will repay him as he deserves.[97]


Possibly the identity of this mysterious denigrator was the philosopher Giordano Bruno, who was in Turin in 1578 on his way to Chambéry, in Savoy. At that time he wore the Dominican habit and had just published, as mentioned above, a booklet on meteorology in Venice entitled De’ segni de’ tempi (On the Signs of the Times) that presumably dealt with the comet.[98] The reference to the provocateur as a Roman courtier could correspond to an episode of Bruno’s life. In Paris, in 1585, he told the librarian Guillaume Cotin that he had been once received at the Roman court by Pius V and the Cardinal Rebiba to whom he demonstrated his technique of the art of memory.[99] Moreover, the Turin episode resembles a querelle that burst out in Geneva in 1579, after the publication of a pamphlet in twenty points ridiculing a professor of philosophy. The detractor, Giordano Bruno, was discovered and condemned to exclusion from communion. As one reads in a document (6 August 1579), “Philippe Jordan, dit Brunus, Italien [était] détenu pour avoir faict imprimer certaines responses et invectives contre Mr. de la Faye, cottans 20 erreurs d’iceluy en une de ses leçons.”[100]

Only one year later, between 1580 and 1581, Benedetti was involved in an astronomical-astrological quarrel with a certain Benedetto Altavilla of Vicenza concerning the reliability of ephemerides and astrological prognostication. The controversy was sparked by the publication of Altavilla’s Animadversiones in ephemeridas (Remarks against Ephemerides, 1580) and was continued with two further publications by the same author.[101] They cast the reliability of ephemerides’ calculations and astrological forecasting into doubt, based on the alleged theoretical flaws of mathematical astronomy. Since they appear to have been directed against scientists linked to the court, Benedetti eventually intervened with a printed letter, Lettera per modo di discorso… intorno ad alcune nuove riprensioni, et emendationi, contra alli calculatori delle effemeridi (Turin, 1581). He later translated it into Latin as Defensio ephemerides and included it in the miscellanea of epistles of the Diversae speculationes. We will expand on this polemic later, in the section on Benedetti’s astronomy.


2.7.4 Posthumous Criticism: Cristini on Benedetti

Benedetti died on January 20, 1590, two years before his own astrological prediction. This untimely death did not leave him the time to complete the astrological work that he announced at the end of the Diversae speculationes. What is worse, the fact that his own prediction was wrong awakened doubts and rumours about his scientific talent. The mathematician Cristini was quick to compose a critical essay, entitled “Examination of the mistake and emendation of the nativity of the very excellent mathematician, Mr. Giovanni Battista Benedetti, now deceased, to account for his [wrong] prognostication of his own death two years later than it in fact occurred” (Essaminatione dell’errore, della rettificatione de tempo della natività del fu S[ignor] Gio[vanni] Battista Benedetti mathematico eccellentissimo, per cagion del quale esso s’era pronosticato morte due anni appresso in circa al tempo che gl’è avvenuta). Although the manuscript was lost in the fire of the Biblioteca Nazionale of Turin in 1904,[102] a transcription of significant parts by the eighteenth-century biographer of Cristini, Giuseppe Vernazza, is still extant in the Biblioteca Reale of Turin among the documents that Vernazza gathered for the composition of his Notizie di Bartolommeo Cristini (Notes on Bartolomeo Cristini, 1783).[103]

Cristini started his examination of Benedetti’s errors with specific reference to his mistaken self-prognostication in the Diversae speculationes. He also reported that Benedetti himself acknowledged an error in his nativity, amounting to four minutes. After that, Cristini took upon himself the task of recalculating that horoscope on the basis of the figure published by Gaurico and came to the conclusion that the mistake was even bigger. It amounted to eight minutes.

Benedetti published his prognostication of the moment of his death in the work entitled Diversarum speculationum mathematicarum et physicarum liber (published in 1585), in a letter to the most illustrious Wolfhard Eisenstein [Volfardus Aisenstain], which is to be found at the end of this work. After a brief assessment of those things of the judicial art that he regarded as vain or false, and after announcing to Wolfhard that he would expand [on astrology] in that tract with his astrological observations, which he wished he could publish before his death, he added the indication of the time in which, according to him, [his death] was to happen (that is, [the date] before which he wished he could publish the aforementioned tract). These are his words: “antequam ad directionem mei horoscopi cum corpore Martis anaeretae perveniam, quae quidem directio circa annum millesimum quingentesimum nonagesimum secundum evenienti” [as indicated by my horoscope, before I meet the body of the adverse Mars. This is going to happen in 1592].


As we can see, he was certain that he would die when the direction of his ascendant and Mars would meet. He calls [Mars] “anaereta,” that is, giver or announcer of his death. He confirmed this when […], just before his death, he felt that the disease was attacking him and declared that he made a mistake of four minutes in the rectification of the time of his birth horoscope [natività]. This is as if he would say that, by augmenting by four minutes the time of his birth horoscope, he would have predicted the direction [of his ascendant sign meeting Mars] at about the time when he became sick. Hence, he believed he was dying, and this [his death] in fact occurred at the end of the ongoing year 1590, at 17:00 of 20th January according to [the calendar of] Gregory, which corresponds to the 10th of the old [calendar].
I had to know the time in which he believed he was born in order to assess by how much time he was mistaken in the rectification of his birth horoscope, so that the direction of his horoscope relative to Mars corresponded to the days when he left this world. Therefore, at Benedetti’s death, I immediately began to compute the error of the aforementioned time, though only approximately, because I did not know Mars’s latitude. And I found that it [the mistake] amounted to eight minutes […]. Later, when the same person who told me that Benedetti had acknowledged a mistake of only four minutes according to his calculations, openly accused me of not being able to do this calculation, as my mistake was two times [that of Benedetti], I began the calculation in the following manner. First, I determined the time attributed to his birth […] Etc.[104]


In his transcription of Cristini’s Essaminatione dell’errore, however, Vernazza omitted numbers and calculations. These can be found in another astronomical-astrological assessment and criticism of Benedetti entitled “Thirty-first revolution of the very serene Sir, Duke Carlo Emanuele of Savoy, for the year 1592, very diligently and reliably calculated and explained by Bartolomeo Cristini, scholar of mathematical disciplines in the service of His Highness, according to the best opinion of the main judiciary astrologers” (Revolutione trentesima prima del Serenissimo Signore il Signor Carlo Emanuel Duca di Savoia corrente dell’anno 1592 con ogni diligenze et fedeltà calculata et decchiarata secondo le migliori intelligenze de più principali autori dell’astrologia giundiciaria per Bartolomeo Crestino studioso delle mathematiche discipline in servitio di Sua Altezza). Although the manuscript was damaged by the fire of the Turin library in 1904, it is still readable. The dedicatory letter shows that, at the time of its composition (June 8, 1592), Cristini was striving to obtain a stable appointment at court:

But your very generous Highness awoke in my spirit the desire of mathematical virtues and of undertaking the present endeavor. Your request woke up and unveiled in me the desire (which is always alive) to serve [Your Highness]. However, my desire has been impeded by the difficulties of my continuous poverty and adverse times owing to the fact that no treasurer (or any monetary and financial administrator) regards me as an ordinary servant of Your Highness. [I have been acknowledged as a servant] only in exceptional cases, when my capacity, readiness and knowledge in making calculations has proved useful—as has happened several times, when I was required to serve Your Highness. […]


Therefore, I place growing hope only in Your Highness the more [you] require my services, the more efforts I make for You and the fewer are the number of [benefactors] by whom I can hopefully be supported[105]


In this case, the allegation against Benedetti is for using the Alfonsine tables to determine the nativity of Carlo Emanuele I, instead of more reliable Copernican tables. Such inaccuracy invalidated his astrological judgments.

I took into account the places where they [the planets] are to be found in the horoscope made according to the true time calculated on the basis of Copernicus, following the teaching of the major authors on astrology. In general, since scholars are in disagreement concerning the employment of different tables to compute their horoscopes [revolutioni] and although I have demonstrated (in the calculations at the beginning of my tract) that only one set [of tables] is true, I calculated the astrological figures of the heavens according to both tables—in fact, false ones were also in use by many and in particular by Benedetti—and I offered double astrological judgments depending on the places assigned according to the different figures. In this manner, your Highness will possibly compare them and see which ones are in better agreement with the truth.[106]


The terms of Cristini’s polemics echoed those of the controversy of the years 1580–1581 between Altavilla and Benedetti. In fact, Cristini examined two astrological figures calculated by Benedetti: a nativity based on the “Copernican” tables of the German astronomer Erasmus Reinhold, Prutenicae tabulae (1551), and a prognostication based on the Alfonsine tables.[107] He pitted these figures against a “figure that is computed from Giovanni Antonio Magini’s tables of the second celestial mobiles” (figura della natività di novo da me calculata con le tavole de secondi mobili celesti di Antonio Magini) and a “figure of the revolution that I calculated according to the time of the real motion indicated in Magini’s’s ephemerides” (figura della revolutione da me calculata sotto il tempo che si trova per il moto vero insegnato nell’effemeridi del Magini).[108] Finally, he discussed the differences between his and Benedetti’s calculations and concluded with an accusation directed against Benedetti for being careless and opportunist:

But I believe that he [Benedetti] followed the calculation of Alfonso X rather than the true one only owing to its simplicity. In fact, before [the publication of] the ephemerides of Magini it was very difficult to establish the true time of the revolution. Before him, nobody calculated the Sun up to the seconds in any ephemerides, which is the presupposition for more exact and true computations […]. It is only in consideration of Benedetti’s authority that I did not omit to compare his horoscope with the other one.[109]


In this second criticism, Cristini continued to discredit Benedetti. This time he cast his capacity as both an astrologer and a mathematical astronomer into doubt. Cristini suggested, in fact, that Benedetti misused his prestige to disguise the lack of accuracy in his astrological computations. Mistakes affected not only the horoscope he carried out for himself but also those cast for his patrons.

Once he had established himself as an expert in the field, Cristini continued to prepare prognostications for the ruling family from 1592 to 1595, as testified to by the titles of several manuscripts, such as “diari” and “revolutioni,” which are for the most part lost.[110] He obtained the position at court that he desired in 1594. Carlo Emanuele I designated him “as our and our princely children’s mathematician, follower of Giovanni Battista Benedetti, who has recently passed away” (per mathematico nostro et dei principi nostri figliuoli in luogo del fu Gio[vanni] Battista Benedetti ultimamente defonto). He moreover accorded to the new court mathematician a “reasonable stipend” (un ragionevole stipendio) of three hundred scudi per year, “so that, according to our wish, he will cover the efforts of his studies, and will be in condition to serve us with more ease and comfort in all the duties we will entrust him” (acciò che possi comportar alle fatiche delli studi, et trattenersi al servitio nostro più agevolmente et commodamente come desideriamo in tutti li carighi che ha da noi).[111]


2.8 Strengths and Limitations of the Institutional Framework of Benedetti’s Science

Benedetti’s life, career, and work, as well as his legacy, fortunes, and misfortunes should be understood against the background of the Renaissance world he was part of, in particular the Italian and Turin environments. His case is paradigmatic of both the strength and the limitations of Renaissance science. On the one hand, the cultural and economic flourishing of centers such as Turin, new and challenging engineering and architectural projects, and the establishment of a court and of a modern state apparatus with its need for technical advice and cultural grandeur created an exceptional environment, favorable also to the pursuit of science and philosophical speculations. The constraints of Counter-Reformation culture did not affect the speculative freedom of Benedetti. This is especially due to the pragmatic cultural and religious politics of the Savoy dukes, who were trying to establish a balance between their state and international diplomacy and confessional tensions. On the other hand, however, the fragility of Renaissance knowledge institutions also comes into view. Universities were teaching institutions instead of research centers. Professors were concerned with the transmission of knowledge rather than with the implementation of new knowledge and theories. The intended mission of early-modern universities was preservation, namely the transmission of traditional knowledge to future generations, not producing change. Thus, epistemic processes in institutional settings were often imperceptible and transformations of knowledge often occurred against the explicit intentions of the historical actors. Lectures and commentaries on authoritative sources—the teaching of which was sanctioned by academic statutes and curricula—were not expected to alter the knowledge preserved in the classics and in the textbooks. The Savoy dukes tried to attract prestigious professors to Turin and also supported, at least initially, the teaching of humanities according to the new standards set by humanistic philology. However, the place for free inquiry and innovation was outside universities. Benedetti’s works, marked by original and unorthodox conceptions in physics, mathematics, and other disciplines, emerged from a courtly environment. Yet, this institutional frame proved ephemeral as it was dependent on patronage. It also had a strongly personal character, as it depended on informal exchanges within a system of unsystematic patronage. In Turin, modern scientific academies, with a stable body of investigators and statutes, had not yet made their appearance. Not even literary and artistic academies met with a particularly favorable environment.

Given this context, Benedetti’s scientific activity, accomplished outside university and institutionalized settings, cannot but appear as occasional. In fact, it was linked to the contingency of courtly life, for instance to the requests for advice by the Savoy rulers or other patrons. This is the case with all of Benedetti’s letters and with other publications, such as his writing on the calendar reform. He appears to have given expert advice on issues of cultural policy, such as university appointments, as well as on technical issues, and not least on matters of astrology. His construction of a fountain and of sundials, as well as his writings on technologies and gnomonics are directly connected to his role as a mathematical expert at the court. In the same function, he also entered debates and polemics animating Turin. Some of his interventions were friendly, for instance his exchanges on meteorology with other courtiers in the presence of members of the ruling family. His controversy with Professor Berga over the quantity of water and earth in our globe was more vehement but never harsh. Astrological polemics were the most virulent ones, as evidenced by Benedetti’s publications against the critic of astrology, Altavilla. A constant feature of Benedetti’s scientific work remains its occasional character. This is also reflected in the lack of systematic order in his magnum opus, the Diversae speculationes. Benedetti probably saw himself primarily as a courtier, participating in the cultural life of Turin as an exponent of the Savoy elite, and not as a scientist pursuing the immaterial glories of scholarly achievements. As a matter of fact, he did not primarily take upon himself the burden of a scientific effort going beyond the deliverance of brilliant booklets, short judgments, and advice on specialistic issues.

One astonishing aspect of Benedetti’s intellectual activities is the lack of an enduring and explicit legacy. On the one hand, his conceptions clearly influenced contemporaries and followers in Italy and abroad. Among others, his impact is reflected in the positive opinions of Brahe and Kepler, in Galileo’s reception of several insights of his mechanics and physics, and in the European circulation of his ideas on physics through Taisner’s plagiarism. On the other hand, the lack of an enduring acknowledgment of his work is equally evident and seems to be linked to the fact that he was not able, and perhaps not even willing, to establish a school like the one set up by Commandino in Urbino, or by those later set up by Galileo in Padua and Tuscany. Not even in Turin did he benefit from lasting recognition. As we have seen above, his immediate successor as court mathematician, Cristini, even saw the denigration of his astrological and astronomical skills as an opportunity to obtain a visible position in town and start a courtly career.

In many ways, Benedetti is the mirror of his world, in particular of the courtly society he belonged to. His work can be seen as the embodiment of this context. His case is different from that of many other Renaissance scholars, who strongly identified themselves with their scientific work and output. For scholars like Galileo, for instance, the publication of their works had a functional aim in accessing the courtly milieus. In the case of Benedetti, he was already part of the patrician and aristocratic milieu for many reasons. His work is the product of courtly life rather than his entry ticket to it. The author disappears (or almost vanishes) and leaves in his place a sort of collective author, which is not the scientific Republic of Letters, but rather the court itself, its institutions, its elites, its participants, and its networks. In this respect, Benedetti differs from the great protagonists of Italian Renaissance science. He is very far from the self-celebration of intellectuals like Cardano and Galileo. His work is no monument to himself but rather to his environment, ranging beyond the local boundaries of Piedmont and the Savoy. The Urbino school was also populated by scholars less concerned with their own ego than with science. However, in contrast with this school Benedetti conceived of himself as an innovator, rather than as a restorer of antiquity and classicism.
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[110] See Peyron 1904, 617–618.

[111] Vernazza 1783, 20–21.


  3. Structure of the Book and Main Issues

3.1 Benedetti Introduces His Physico-Mathematical Speculations

The Diversarum speculationum… liber is composed of six books, indicated as follows in the table of contents:


	“Arithmetic Theorems” (Theoremata arithmetica);



	“Explanation of the Operations of Perspective” (De rationibus operationum perspectivae);



	“Mechanics” (De mechanicis);



	“Disputations on Some Opinions Held by Aristotle” (Disputationes de quibusdam placitis Arist[otelis];



	“On Euclid’s Fifth Book [of the Elements]” (In quintum Euclidis librum);



	“Epistolary Answers on Physics and Mathematics” (Physica et mathematica responsa per epistolas).




It should be noted that this partition of themes does not mirror the relative relevance of the issues according to the author. In fact, the length and the importance of the books does not exactly correspond to the subdivision indicated in the table of contents. Two sections are quite short: Book 2 on perspective and Book 5 on Euclid. By contrast, the first one, on arithmetic, and the last one are much longer. Chapter 6 is an extremely diverse collection of letters on the most different subjects.

The dedicatory epistle of the Diversae speculationes begins with an acknowledgment of the generosity of Emanule Filiberto of Savoy, with whom Benedetti had particularly good relations. As one reads, they often talked about mathematical issues pertaining to arithmetic, geometry, optics, music, and astrology.[1] Since the Diversae speculationes appeared after Emanuele Filiberto’s death, it was dedicated to his successor, Carlo Emanuele I. Benedetti reports that both dukes encouraged his inquiries and their questions motivated his investigation of specific questions. This is the reason why Benedetti’s Speculationes have an occasional character and are not ordered in a systematic manner. The Theoremata arithmetica (book one) clearly originated from conversations with Carlo Emanuele I as the theorems are presented as answers to the patron’s questions. For instance, the first one is introduced as follows: “The very serene duke of Savoy asked me to prove by means of science and speculation (as one says) that the product of two fractions is inferior to either factors.”[2] The curiosity the dukes held for mathematical matters was not idle but rather rooted in a deep comprehension of the importance of practical mathematics in military and civil affairs. However, courtly etiquette required that serious matters be concealed under the mask of aristocratic detachment and disinterestedness. The court was a refined cultural center that also functioned as a political headquarters, where the most important decisions had to be taken. “Reality and imagination—as has been remarked—prescribed that at court the weight of the duty of government be mirrored by the lightness of amusement.”[3]

Following his example [that of the Duke] […] many asked my advice either in person or by mail on those mathematical problems. As I never avoid work in support of friends, it happened that, after so many years, looking at my paper boxes [scrinia] I found so many solved problems that they could be gathered in a fairly big volume.[4]


Benedetti expressed his admiration for the stimulating intellectual environment made possible by the magnificence of Carlo Emanuele I and the legacy of his father. The wide range of scientific interests shared by both dukes is emphasized in the concluding remark of the dedicatory letter:

Therefore, the glory [of your Highness] will equal that of the ancient Persian kings, and we can expect great happiness in this century if Plato’s prophecy is correct: the future State in which princes philosophize will be blissfully happy.[5]


Benedetti’s preface to the reader,[6] following the dedicatory epistle, provides some more information related to his mathematical-physical work. The author repeats that the Diversae speculationes are a miscellanea of thoughts on various subjects brought about by his own curiosity or by that of patrons and friends. He declares himself confident that, in spite of their disordered format, his speculations will be considered useful, and makes a further claim for the absolute originality of his ideas: “non dubitans quin illis [meis scriptis] in illis scientiis aliquid commodi atque utilitatis allatura sint, praesertim cum in eiusmodi quaestionibus investigandis atque perpendendis, nemo (quod sciam) hactenus elaboraverit” (as I have no doubt that these [writings of mine] will bring something pleasant and useful, especially because (to my knowledge) nobody has so far sufficiently investigated and pondered such issues).[7] The enthusiasm for novelty that was to motivate the supporters of modernity in the querelle des anciens et des moderns can be sensed in these words. Moreover, Benedetti does not exclude the possibility that different people, at different times and in different places, could have made the same discoveries by treating similar problems:

In fact, I included [traditum est] nothing in these books that, as far as I remember, I read or heard from others. If I picked up on the suggestions of others, either I offered a somehow different demonstration or I wrote on the same subject more clearly. In the case that somebody else wrote the same ideas [eadem tradidit], either I was not informed about this person’s speculations or the memory of these readings has vanished. Aristotle himself remarked that it can easily happen that many come to the same ideas. It can even happen that, writing so much, I repeat a certain issue having forgotten that I already wrote on it. Indeed, this has happened to me a few times.[8]


Benedetti adds that very few people ever wrote books which are entirely and solely the fruit of their own mind, except perhaps for Archimedes. Following in the footsteps of this illustrious predecessor, he presents the results of his personal investigations as independent from any authority. He only acknowledges some influence from Tartaglia and a few other authors on whose works he relies: “Hieronymus Cardanus, Michael Stifelius, Gemma Frisus, Ioannes Novimagius, Cuthebertus Tonstallus, caeterique huiusmodi.” The omission of Del Monte as a source on mechanics is striking and telling about the enmity between the two men, which is well documented and will be discussed later.

Benedetti envisages possible criticism of his work and seeks to anticipate objections with a remark inspired by a humanistic sense of relativism: “Quot capita, tot sententiae (As many heads, so many opinions).”[9] Since a book will never receive universal approbation, he writes, it must suffice to provide fruitful insights which will encourage others to undertake further investigations. He mentions only three ancient models: Ptolemy, Euclid, and Pythagoras. Whereas the reference to the first two men can be seen as an appreciation of the most valuable ancient sources on geometry, mathematical astronomy (and astrology), and geography, the mention of Pythagoras explicitly refers to astronomy and should be understood as a reference to Copernicus’s “restoration” of heliocentrism.[10]

The letter to the reader ends up with a reflection on and a rebuttal of the principle of authority. Benedetti claims that mathematical and natural investigation should only be inspired by the love for truth. All considerations which do not derive from an open-minded philosophical attitude ought to be dismissed as unfounded:

In order to establish the truth, I occasionally had to oppose the opinions of others in many places, but I do not want you to ascribe it to some vice of mine nor to call me a malevolent and a sycophant as I display the errors of others. They should rather be thankful to me, since I aim to erase wrong opinions while I am dealing with the same issues—according to Antisthenes, it is indeed necessary “to begin by unlearning errors.” I show the truth, which all philosophers, beginning with Aristotle, should hold in higher esteem than any human authority or favor. As you will encounter something of this sort in my volume, I beg you to abandon all passions in your judgement, keeping in mind Sallust’s admonishment: “Those who assess controversial issues should avoid all hate, friendship, rage, and compassion.” Thus, always favor truth, which is worthy of the greatest efforts, instead of some person, as too many do. Hopefully you will benefit from my work and, in case you will pick some fruit, in the first place you should be thankful to Him from Whom all sciences descend.[11]



3.2 Mathematical Sections

Benedetti proved his capacity as a mathematician in his early writings, especially in the Resolutio omnium Euclidis problematum (1553). The relevance of this publication for the ongoing debates of the time, involving Ferrari, Cardano, and Tartaglia has often been stressed. For instance, Moritz Cantor, in his classic history of mathematics, Geschichte der Mathematik, regarded Benedetti as “ein wirklicher Geometer” on account of his treatment of geometrical problems using a compass with fixed opening.[12] Special mathematical problems scattered in the Diversae speculationes have been summarized by Bordiga. We will deal with some of these problems in other sections, in connection with other aspects of Benedetti’s work such as mechanics, natural philosophy, and astronomy. For the time being, we will limit our treatment to the two books of the Diversae speculationes specifically dealing with mathematics.

3.2.1 Geometrical Demonstrations for the Solutions of Arithmetic Problems

Two books of the Diversae speculationes are devoted to mathematics in the strict sense, Book 1 to arithmetics and Book 5 to proportions. Additionally, several letters in Book 6 are dedicated to mathematical problems and some metaphysical and physical issues are also treated as geometrical problems. In Book 4 Benedetti discusses examples such as the perfection of the circle, i. e., whether the circle, owing to its properties, has to be seen as the “first” or the “last” of the geometrical figures, and the possibility of a never-ending motion on a finite line or the possibility of an infinite motion on a finite line.

Book 1 of the Diversae speculationes has the form of a collection of mathematical exercises. Although Benedetti did not give them a systematic order, he claimed that his readers might find many useful explanations and remarks.[13] He chose to call his propositions “theorems” instead of “problems” to stress their originality, as Benedetti believed they deserved higher recognition than mere problem-solving. He also apologized for the brevity of his treatment by saying that he had confidence in the intelligence and expertise of his readers (the same remark can be generalized for many other sections of the work). In Book 1 he approached arithmetic problems geometrically following Euclid’s example in Book 2 of the Elements. This geometrical approach finds a legitimization in epistemological considerations about the role of geometrical visualization for the comprehension of truth: “images are necessary to the intelligent one in order to speculate” (quoniam oportet intelligentem phantasmata speculari). In Benedetti’s eyes, the process of learning and thinking requires images (phantasmata).

Moreover, Benedetti informs his reader about the process through which knowledge is acquired. In other words, his treatment is not restricted to theory but intentionally expands on heurstics. He complains that ancient mathematical knowledge was often transmitted in a very concise manner. It often lacked demonstration and definitions, or a clarification of the fundamental concepts. For this reason modern readers are often forced to investigate the hidden reasons of “the numbers” and “their effects,” with huge effort:

As we know, ancient mathematician-philosophers discovered many properties of the numbers but transmitted them to posterity either without reasons or with too few ones. Hence, several mathematical problems emerged, which have been addressed by the duke of Savoy. I consider some of the ensuing reflections on the ancients’ propositions to be worth transmitting to posterity. In this manner, my speculations will not fall in oblivion. Rather, I will offer to many an occasion to investigate abstruse themes which are entailed in problems and theorems and could hardly find an explanation so far.[14]


In order to examine Benedetti’s geometrical approach to arithmetic problems, let us consider theorem 120. Here is the problem:

The ancients already addressed this problem: three associates have an amount of money. The sum of the [money of] the first and the second is known, as well as the sum of the first and the third and the sum of the second and the third. From such three aggregates [the ancients] derived the particular [amount of money] of each one of them.[15]


Following a method of resolution, which Benedetti ascribes to Gemma Frisus, he offers the solution to a case chosen arbitrarily:

Gemma Frisus solves this problem applying the regula falsi [rule of the false]. I will follow the same path.
Suppose that the addition of the first with the second is 50, that of the second with the third 70 and that of the first with the third 60. From those sums take any two, for instance 50 and 70, whose addition is 120. Subtract from this sum the other one, that is, 60. The result is 60. Its half is 30. This is the amount of money of the second associate. It you subtract this number from 70 (which is the addition of the second with the third) you will get 40. This is the amount of the third associate. Finally, from this number taken away from 60 you will be able to derive the amount of the first associate.[16]


If we express the problem in modern form, this is the set of equations Benedetti is dealing with:
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The algebraic solution devised by Benedetti is the following:

[image: ]
Thus,
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and
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After this solution, Benedetti offers a geometrical demonstration of the validity of this procedure, referred to as “Gemma Frisus’s regula falsi.” For this purpose he draws a triangle with an inscribed circle (Figure 3.1) and supposes that the three sides correspond to the sums that we have expressed as a set of equations.

[image: ]
Fig. 3.1: Geometrical demonstration for the solution of a particular set of equations. Benedetti, Diversae speculationes, Book 1, Theorem 120, p. 82. (Max Planck Institute for the History of Science, Library)
Benedetti’s demonstration here follows:

In order to grasp this problem, let us consider the triangle here indicated as ABC each side of which corresponds to the addition of [the money of] two associates—for instance, assume that the side AB corresponds to the addition of the first with the second whereas the side BC to the addition of the second with the third and the side AC to the addition of the first with the third. Thereby AE, or AO, should be the number [i.e., the amount of money] of the first associate; EB, or BU, should be the second associate; and CU, or CO, should be the third. Furthermore, since AE is equal to AO, BE to BU and CU to CO, according to premises, if we derive the sum or side AC resulting from the addition of the side AB with BC corresponding to the other sums, we will know the addition of BE with BU. Hence, we will also know the half, which is BE or BU. Once we subtract it from the sum BA the resultant will give us the number [corresponding to] AE. By subtracting the number of AE, that is AO, from the sum (or side) AC, and [by subtracting] BU from BC we will know as a result OV and CU.[17]


We can (anachronistically) formalize Benedetti’s reasoning in the following manner.
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The geometrical visualization of Frisus’s method, the so-called regula falsi, corresponds to the addition of two sides of the triangle and the subtraction of the third one:
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This corresponds to the following addition:
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3.2.2 Theory of Proportions

Book 5 of the Diversae speculationes deals with the fifth book of Euclid’s Elements, on proportions. This book of the Elements was a notorious case in medieval translations, as the definitions were often misunderstood, inconsistent interpolations had been added, and flaws introduced in the demonstrations. In his Italian version, Tartaglia tried to emend these flaws. Commandino’s and Clavius’s attempts followed suit. Moreover, a certain number of Euclidian definitions (especially the fifth and the seventh) could not be simply taken for granted, but required analysis and justification.[18]

Hence, Benedetti proposed to introduce new postulates which he considered to be clearer (intellectui commodiora) in order to render the theorems that rely upon them more easily understandable (quandoquidem iis nostri postulatis admissis, sequentia Theoremata perfacillima reddentur). Actually, what he undertook was a revision of Euclid’s theory of proportions, based on a reorganization of postulates and theorems. As Enrico Giusti stressed, despite its brevity, this booklet by Benedetti stands out as “the first modern attempt to accomplish an organic reform of the fifth book of Euclid’s elements.”[19] The difficulty that he and his contemporary readers of Euclid had to face was not technical but rather foundational, as it resided in the clarity of the definitions and the internal coherence of the theory. For the sake of intelligibility, Benedetti thus inserted two preliminary axioms and reversed the relation between the most simple of the Euclidean theorems and the less intuitive of the axioms in order to establish a gradual progression from the most simple to the more complex propositions. The first two postulates are derived from Euclid’s common notions II and III concerning the addition and subtraction of equal parts to equal quantities.[20]

Benedetti rephrases Euclid’s common notions translating the addition (or subtraction) of parts as the composition of ratios:

[First:] All additions [composita] of an equal number of equal parts are equal. Similarly, all proportions are equal that result from the addition of an equal number of other proportions, which are equal among themselves. Euclid tries to demonstrate this in [Elements] V 22 and 23.


Second: If one subtracts equal parts from equal wholes, the remaining parts are equal among them. Conversely, if one adds equal parts to equal wholes, the additions will be equal among them. One should consider these considerations as referred to proportions.[21]


The postulates that follow (3–9) are Euclid’s propositions 7–13 with minimal changes in the order (the inversion of Euclid’s  propositions 8 and 9). Benedetti adds three additional postulates (10–12) before he tackles an explanation of Euclidian theorems on proportions. What is lacking is an explicit treatment of the definitions underlying Benedetti’s “reform” of the theory of proportions.[22]

Bordiga underscored the didactic character of Benedetti’s treatment of Book 5 of the Elements by remarking that his concern about clarity and simplicity might have emerged from the teaching of mathematics to his princely pupils in Turin.[23] This might be true; however, the theoretical relevance of this section and of Benedetti’s effort to reform the theory of proportions should not be neglected. During the sixteenth century, geometry, in particular the theory of proportions, was gradually becoming the fundamental tool for the treatment of physics in the process toward a mathematical inquiry and explanation of natural phenomena. In this context, Book 5 of the Elements acquired a higher theoretical status by offering a sort of “meta-geometry” or mathesis universalis.[24]

The universal meaning of geometry as the foundation of rationality itself had been emphasized in the generation before Benedetti in an emphatic Encomium geometriae (Eulogy of Geometry) delivered by Girolamo Cardano at the Academia Platina of Milan in 1535. In this talk he presented geometry as the highest science, or as a sort of prisca scientia, by contending that geometrical rationality, based on quantity and proportion, is the source for all arts and disciplines. Indeed, the modus geometricus is the essence of rationality and even the a priori of God’s Creation. In Cardano’s eyes, geometry was also a practical discipline insofar as it included statics, mechanics, and architecture as subordinate disciplines. Actually, Cardano’s list of arts and sciences that depend on geometrical rationality (committed to the study of quantities and proportions) is long. Geometry, as one reads in his Encomium, is fundamental for arithmetic, music, astronomy, and optics. It is the conditio sine qua non of architecture (non aedificare sine illa licet) and of the plastic arts, painting and sculpture. Geometry is necessary for the construction and understanding of clocks and machines (horologiorum, machinarumque structura). It is further presupposed by natural magic, by the science of weights, by aesthetics (pulchritudo… tota geometrica ratione constet), and by countless other fields of human activity and knowledge.[25]

Benedetti agreed on the fundamental relevance of geometry as the cornerstone of natural inquiry. The fact that his treatment of proportions, although it was very short and condensed, was printed as a book in its own right in the Diversae speculationes bears witness to the relevance he attached to this part of mathematics. In fact, it was crucial for his treatment of weights and thus a close examination of Book 5 of the Elements was an indispensable premise of his mechanics. As Giusti emphasized, Benedetti’s treatment of composite propositions (relating to Euclid’s proposition 17) was the most significant aspect of his theory insofar as it offered an elegant computational tool.[26] As a matter of fact, Galileo and his school would follow the same track by applying composite propositions to the analysis of functional relations in physics, in particular to motion. Hence, from the viewpoint of natural inquiry, Benedetti’s Book 5 is not exclusively motivated by an abstract interest in pure mathematics but by the challenging problems of contemporary physics.[27]


3.3 The Geometrical Theory Underlying Linear Perspective

Book 2 of the Diversae speculationes, entitled De rationibus operationum perspectivae (Reasons of Perspective Operations), is a short treatise on linear perspective, that is, the optical discipline dealing with the construction of perspective to give the illusion of depth. Its main task was to recreate the “cone of vision.” Historically, it originated from the practical problems of three-dimensional representation in the fine arts but also had relevance for architecture (e.g., in surveying or in theoretical treatises), the military art (e.g., the derivation of the structure of the enemy’s fortification from a scout’s sketches), and found special application in theatrical stage scenery.

Benedetti’s book on perspective begins with a claim of originality: “To my knowledge nobody has so far taught the true and inner causes of the operations in perspective in an accomplished manner. Thus, I deemed it to be worth undertaking some reflection [disputationem] in this field.”[28] The fact that “nobody” (nullus) has adequately treated perspective before is attested to by the great number of misunderstandings and widespread errors in this discipline: “In fact, many of those who prescribe the rules of such operations ignore the implications of the true causes, therefore they make various mistakes, as for instance in the following plane figure A [etc.].”[29] Benedetti’s treatment was indeed different from the tradition of practical treatises (from Piero della Francesa’s De prospectiva pingendi onwards) explaining how to construct a perspective picture owing to its higher mathematical sophistication and theoretical depth. Moreover, it took a different angle than Federico Commandino’s discussion of perspective in connection with mathematical astronomy and geography in his edition of Ptolemy’s Planispherium (1558), which treats it as mathematically equivalent to stereographic projection. Benedetti’s focus was the explanation of the reasons underlying perspective, as well as errors that might occur in theory and practice. In a manner that is similar to his treatment of problems of arithmetic, geometry offers the conceptual tools to formalize knowledge embedded in practice.

Like most parts of the Diversae speculationes, this book on perspective originated from extemporary sources of inspiration. In fact, it begins ex abrupto with the examination of an error in linear perspective which leads Benedetti to more general considerations. Moreover, the dedication of its seventh chapter to the architect Giacomo Soldati strengthens the impression of the occasional character of the writing.[30]

The error discussed in the incipit of the De rationibus operationum perspectivae is represented in a two-dimensional figure (Figure 3.2).
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Fig. 3.2: Figura superficialis, or plane diagram, pointing out an error of linear perspective. From Benedetti, Diversae speculationes II, p. 119. (Max Planck Institute for the History of Science, Library)
Benedetti explains how to correctly construct the linear perspective “inscribed” in the given triangle IDQ:

[…] in the plane figure A (here included), in order to ’degradate’ (as one says) [i.e., to put it in perspective] the rectangle QA [QXAU] in the triangle IDQ, they [the practitioners] draw a line parallel to QD from point B (at the intersection of line OL with the side ID of the triangle) or, indifferently, they draw it from point Z (the intersection of the same OL with the perpendicular XI). They are not aware that the latter method is the only correct one, not the former. Conversely, if the former were correct, the latter could not be true. They might excuse themselves by arguing that one draws the aforesaid parallel line from B supposing that the plane IDQ is inclined horizontally relative to the rectangle QA according to the angle IDQ. But this excuse cannot be accepted because, according to their supposition, if one assumes that IDQ is inclined, the inferior angles of the rectangle put in perspective should not be as acute as IDQ and IQD. This can be easily understood considering their construction [ratio], which I show in the plane figure A here included. However, if one wants to see the rectangle in perspective, one should locate this plane relative to the eye in the same manner as the line ID relative to O. But this is too difficult [to represent].


To summarize, the correct manner [to put a rectangle in perspective] is to draw a line ER parallel to QD from point Z, which is common to OI and XI (perpendicular to LP).[31]


In order to visualize the construction, Benedetti produces an additional diagram (Figure 3.3) offering the tridimensional correspondent of the plane diagram he has just examined. Note that point O is the point of departure of the cone of sight. The observer is thus lying with his feet in point P.
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Fig. 3.3: Figura corporea, or tridimensional diagram, visualizing the same problem of linear perspective as in Figure 3.2. From Benedetti, Diversae speculationes II, p. 120. (Max Planck Institute for the History of Science, Library)
Departing from these considerations, Benedetti treats various cases (including the one in which the projection plane is not perpendicular to the observer’s line of sight) using the same approach. That is to say, he first draws bi-dimensional diagrams showing the construction and then offers tridimensional geometrical explanations providing an insight into the physical reality underlying the construction. He even offers a sort of virtual instrument to guide constructions in linear perspective.[32]
As Judith V. Field has argued, Benedetti “shows the applied mathematician’s concern with particular problems, rather than the pure mathematician’s interest in theoretical developments. The significance of his work lies not only in its mathematical insight but also in the fact that it shows us innovative work in the purest of sciences, namely pure mathematics, being carried out within an applied tradition.”[33] As has been argued, it is plausible that Benedetti’s constructions were included in later works on perspective, in particular by Simon Stevin and Guidobaldo del Monte, although none of them explicitly referred to Benedetti. Apart from Del Monte’s enmity towards him, it was typical of Renaissance mathematicians who wrote on optics to leave their sources unmentioned.[34]


3.4 Sections on Physics: Mechanics and Natural Philosophy

Book 3 of the Diversae speculationes deals with mechanics. Benedetti remarks that many learned people have already written extensively on this issue, but that their achievements are not sufficient because nature and practice (usus) awaken many doubts concerning the validity and the completeness of previously acquired knowledge. New problems have emerged. His intention is to present many novelties and to propose theses that either have never been treated or have never been adequately demonstrated (nusquam ante hac tentata, aut satis exacte explicata). In the final words of his introduction to Book 3, we can see that he attaches great importance to his speculations on mechanics; he even states that he will be especially remembered after his death for his contribution to the advancement of this discipline:

Many man have written a great deal about mechanics, and they have written most ably. But nature and experience are always wont to bring to light something new or previously unknown. And it is therefore incumbent upon a high-minded and grateful individual, if he happens to discover something previously shrouded in darkness, not to begrudge it to posterity. For he himself gained a great deal from the work of others. Now it is my desire to publish a few items that will, I believe, prove not unwelcome to those who concern themselves with mechanics, items which have never before been dealt with or have not been sufficiently well explained. I may thus either show my desire to be helpful or at least give some evidence of possessing a bit of talent and industry. And perhaps in this way alone may I leave behind me proof that I ever lived at all.[35]


Book 4 essentially deals with Aristotle’s opinions on local motion in Physica and De caelo, although critical references to Metaphysica and Meteorologica are also present. In this section, Benedetti seeks to provide new foundations to the theory of motion from a philosophical perspective based on a mathematical approach to nature (inconcussa mathematicae philosophiae basis). He revises basic concepts of physics, such as place and time, as well as natural issues, for example the existence of a physical void. Eventually, he deals with cosmological aspects linked with the theory of motion, including a defense of the Copernican system.

We will treat books 3 and 4 of the Diversae speculationes separately and with particular attention (in chapters 5 and 6), owing to their historical and theoretical relevance.


3.5 The Epistles: Miscellanea Mirroring a Scientific Network

The last book of the Diversae speculationes is a large collection of letters, “Physica et mathematica responsa” (Epistolary Answers on Physics and Mathematics). The autonomy of this section is underscored by the insertion, at its beginning, of a second preface.

To the reader.


Nothing is more suited to virtue than being active and present through constant motion. Just like a shining star shimmering for the eyes of the spectators. It occurred to me that this or that person invited me with words or stimulated me with letters to dispute on those issues in which I am versed. In fact, I was devoted to mathematics and to highly philosophical speculations while I sojourned in the most splendid princely courts and illustrious cities, where many intelligent people displayed admirable curiosity, desire for knowledge and conversation. I collected part of those disputes and answers, because I judged them to be worth communicating. I planned to reread and revise them, if I had some spare time, [having in mind two goals]: on the one hand, that science itself circulates as much as possible and grows; on the other hand, that the names of those excellent men, who stimulated me with their questions, are made immortal, as far as it is in my power to do so, and that I can lead others to follow their example, abandon the idle sloth (which is able to corrupt even the most talented) and start investigating, exchanging, and discussing serious subjects that could prove useful at some point and worth disseminating. For the time being, please, approach our efforts with a benevolent and judicious attitude. Regards.[36]


Significant elements emerge from this passage: the courtly environment influencing Benedetti’s activity, the interest in applied knowledge, the recognition of the importance of dissemination, as well as the celebratory intention of the work (to render the dedicatees immortal). For us, this epistolary is the most tangible evidence of a network of social relations and its scope.

The epistles are not organized chronologically (actually the dates are almost always omitted) but rather according to the importance of the addressees, some of whom were already dead at the time of publication. The first letter was directed to the duke Emanuele Filiberto, the second to his son Carlo Emanuele I, and the following four letters to the powerful nobleman Andrea Provana de Leyní. The topics are linked to Benedetti’s role as court mathematician and mathematical advisor.[37] The first letter is an expert report on the reform of the calendar, the second deals with a geometrical problem (the determination of the circle circumscribing a given square) that probably emerged from the lessons imparted to the prince, and the letters from three to six address practical problems of navigation (such as the use of astronomical instruments at sea).

Although it is not possible to identify all of Benedetti’s correspondents, one can say with certainty that most of the epistles are tied to the northern Italian environment, specifically to Turin and to Venice. Many correspondents were in fact Subalpine or Venetian patricians or courtiers and artists linked to one of these two centers. Sometimes they were linked to both, as was the case with ambassadors such as Domenico Morosini (Dominicus Moresinus), Pietro Pizzamano (Petrus Pizzamanus), and Francisco Mendoza. There is great variety in the status and professions of the correspondents. Michela Cecchini and Clara Silvia Roero, in their accurate reconstruction, came to the following assessment: “The variety of themes that were discussed and of the professions of the participants in the debates shows that Giovanni Battista Benedetti was a man of culture and practice. He was ready to engage in a fruitful debate with exponents of the scientific world in the broadest sense (such as mathematicians, physicians, jurists, and philosophers) and with politicians, diplomats, and ambassadors, as well as with experts of military art and religion. Moreover, he did not dislike architects, artisans, constructors of instruments and fortifications, surveyors, and astrologers.”[38]

Among his correspondents, the list of Savoy patricians and courtiers is long. Those who emerge most prominently are the orator Francesco Barbaro, who sojourned in Turin between 1578 and 1581, the Turin professor of jurisprudence Bernardo Trotto, the court historian Emanuele Filiberto Pingone, and the functionary and artillery general Giuseppe Cambiani. Benedetti advised Cambiani on ballistics, commenting upon Tartaglia to determine the most effective inclination for a cannon.[39] Another member of the Savoy milieu was Giovanni Battista Femello, philosopher, physician, and ordinary professor of practical medicine at Turin. Benedetti wrote to him on a very special geographical issue: the determination of the position of Iceland. By contrast, the mathematical advice directed to his friend, the jurist Francesco Ferrari, concerned ethics and justice. Benedetti explained to him how to make use of proportions in order to explain “commutative justice.”[40] An epistle on the quantification of the time necessary to spill the water out of a vase through three tubes, alongside another two epistles on geometry and the application of geometry to the study of solar radiation, are directed to the Savoy secretary Ludovico Niccolò Calusio. The letters on mechanics addressed to Giovanni Paolo Capra of Novara are better known to historians of science. They intermingle considerations on turning wheels with others on astronomy and the boundaries of the cosmos. Other noblemen belonging to the Turin milieu who corresponded with Benedetti were Franchino Trivulzio and Demoulin de Rochefort, responsible for the ducal Wunderkammer.

Benedetti had intense exchanges not only with patricians but also with artists, engineers, and practitioners. Four letters are addressed to the architect Gabriele Busca and their issues range from natural philosophy and meteorology to the use of instruments and topography. The Savoy clock-maker Jacopo Mayeto (perhaps Maletto) shared Benedetti’s interest in gnomonics, sundials, and mathematical instruments, as witnessed by one of the letters in the collection.[41] Furthermore, a letter to the Savoy surveyor Angelo Ferrario is at once technical and playful: it is a discussion of the curve described by a hanging rope that Ferrario and Benedetti observed together in the park of the ducal castle of Lucento by Turin.[42] Additionally, Benedetti wrote on music to the Flemish madrigalist Cipriano de Rore, who had been appointed in Venice, Ferrara, and Parma and whom Benedetti had probably already met in his hometown Venice. Among the artists, the Venetian poet Girolamo Fenarolo is the addressee of two letters on geometry.

Some epistles tackle the philosophical and epistemological issues underlying mathematics and their cognition. For instance, those to his Venetian friend Domenico Pisani deal with the issues “de philosophia mathematica” (on mathematical philosophy) and “de imaginatione specierum” (on the imagination of the species).[43] Another philosopher corresponding with him was the Turin professor Francesco Vimercato to whom several letters are addressed. While these mainly deal with optics, theses on natural philosophy and cosmology are discussed in a brief letter to the theologian Gerolamo Cordero (Hyeronymus Condrumerius). It is entitled “Quod recte Arist[otelis] senserit coelum casu non esse productum” (Aristotle correctly saw that the heavens are not produced in a casual manner).[44] Benedetti moreover corresponded with the Paduan professor Pietro Catena, known as a keen supporter of the certitudo mathematicarum (see the next chapter) and the mathematical method applied to natural inquiry.

The identity, biographies, and work of many of Benedetti’s correspondents are still obscure. This is especially true for foreign scholars, presumably Germans, whose names were latinized as follows: Theodosius Raisestaim, Paulus Aemilius Raisestaim, Volfardus Aisestain, and Conradus Neubart. Benedetti does not give these names any titles. An exception to this is the correspondent Anselm Rosenburg, who is designated as Imperial surveyor (agrimensor Cesareus).
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[28] Benedetti 1585, 119: “Cum nullus adhuc (quod sciam) veras internasque causas operationis perspectivae perfecte docuerit, operaeprecium existimavi aliqua de iis disputationem suscipere.”

[29] Benedetti 1585, 119: “Multi enim eorum, qui huiusmodi operationis regulas praescribunt, cum eius effectuum veras causas ignorent, varios diversosque errores committunt, ut exempli gratia in subscripta figura superficiali A [etc.].” See Figure 3.2.

[30] Benedetti 1585, 133: “Superioribus diebus non diu postquam de perspectivis inter nos sermonem habuimus, dum animus totus adhuc in his esset. Illud in mentem venit quod eximius ille vir, et profundissimae doctrinae, nec unquam satis laudatis Daniel Barbarus se accepisse profitetur a Ioanne Zamberto patritio Veneto, qui ad verbum omnia desumpserat a Ioanne Cusino Parisiense. Nec parum mirabar peritissimus illum Cusinum, quod in capite quarto secundae partis perspectivae, ut quod piam planum quadrilatam composuisse. […].” See Mamino 1989.
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Vera igitur ratio ergo ducere parallelam er ad qd a puncto Z communi ipsis ol et xi perpendiculari ipsi lp.”

[32] Benedetti 1585, 131.

[33] Field 1987, 247.

[34] See Andersen 2007, 152

[35] Translation from Drake and Drabkin 1969, 166. Cf. Benedetti 1585, 141: “Scripserunt multi multa, et quidem scitissime, de mechanicis, at cum natura ususque, aliquid semper vel novum, vel latens in apertum emittere soleant, nec ingenui aut grati sit animi, posteri invidere, si quid ei contigerit comperuisse priis tenebris involutum: cum tam multa ipse ex aliorum diligentia sit consequutus. Paucula quaedam futura, ut reor, non ingrata his qui in hisce mechanicis versantur, nusquam ante hac tentata, aut satis exacte explicata in medium proferre voluit: quo vel iuvandi desiderium, vel saltem non ociosi ingenioli argumentum aliquod exhiberem: atque vel hoc uno modo me inter humanos vixisse testatum reinquerem.”

[36] Benedetti 1585, 204: “Ad lectorem. Ut nil magis virtutis est proprium, quam agitari, et incessabili motu prodesse. Ac veluti fulgidum sydus ante oculus spectantium commicare. Ita mihi mathematicis iisque maxime philosophicis speculationibus dedito, saepissime, ut in principium summorum aulis, et amplissimis civitatibus degenti, ubi multa semper Nobilium mira curiositate, sciendi desiderio, et conferendi cupiditate referta, versantur, ingenia, contigit, modo ab his, modo ab illis, aut verbis tentari, aut literis provocari ad disserendum, de his, in quorum studiis versamur. Quarum concertationum et responsionum, quoniam non omnino indigna existimavi, quae memoria comendarentur, partem aliquam apud me conseruivi. Ubi vero per ocium licuit, relegi, ac tandem de manu mittere decrevi. Tum ut scientia ipsa quo magis diffundetur, crescat; et quicquid valeo, sine invidia in communem utilitatem conferam. Tum ut virorum praestantissimorum, qui me suis interrogationibus excitaverunt, quantum in me erit, gratitudine ergo, nomina reddam immortalia, et eorum exemplo alios, ocio sordidiore abiecto, quod solet iurialium praecipue excelsa ingenia corrumpere, ad sciscitandum conferendum, et disserendum, de rebus seriis, et quae usui aliquando esse possint, et quandoque evulgari mereantur, alliciam. Tu interim nostris laboribus fruere, et nostram diligentiam boni, et aequi consule, et Vale.”

[37] “Mathematics” has to be here understood in the wide and interdisciplinary Renaissance meaning. It comprised arithmetic and geometry, as well as practical mechanics, architecture and engineering, astronomy and meteorology, optics, physics, and even metaphysical and epistemological issues.

[38] Cecchini and Roero 2004, 32: “Dal quadro variegato dei temi discussi e dalle professioni dei protagonisti dei dibattiti emerge la figura di Giambattista Benedetti come uomo di cultura e di pratica, disposto ad instaurare un dialogo proficuo sia con esponenti del mondo scientifico in senso lato, come matematici, medici, giuristi e filosofi, sia con politici, diplomatici e ambasciatori, come pure con uomini d’arme e di religione, non disdegnando neppure architetti e artigiani, costruttori di strumenti e di fortificazioni, agrimensori e astrologi.” In the following we will often rely on Cecchini and Roero for an overview of Benedetti’s correspondents.

[39] Benedetti 1585, 258–259.

[40] Benedetti 1585, 284.

[41] Benedetti 1585, 423–425.

[42] Benedetti 1585, 361–363.

[43] Benedetti 1585, 298 and 298–299.

[44] Benedetti 1585, 298 and 298–299. For the identification of this person, see Cecchini and Roero 2004, 58–59.


  4. Epistemology

One of the most challenging aspects of Benedetti’s endeavor was his attempt to merge mathematical and physical speculations, as is clearly stated in the title of the Diversae speculationes mathematicae et physicae. In order to understand his way to “physico-mathematics,” we will discuss his mathematical epistemology starting from some statements scattered in his major work and then look at the premises implicit in his treatment of nature. We will briefly review the Renaissance reflections on mathematics linked to practical developments in technological fields as well as to eclectic reassessments of Pythagorean and Aristotelian debates on the certainty of mathematics and their applicability to natural philosophy. Focusing on the epistemological premises underlying Benedetti’s mechanics, we will discuss medieval and early modern approaches to natural knowledge, which, in spite of their mathematical rigor, rested on a physics and metaphysics of contingency. For many centuries, it was assumed that the mathematical regularity of the phenomena does not imply their causal necessity.

4.1 The Certainty of Mathematics

In the letter to the Venetian patrician Domenico Pisani included in the collection of the Diversae speculationes and entitled De philosophia mathematica (On Mathematical Philosophy), Benedetti emphasized the philosophical dignity of his discipline, placing it at the same rank as physics, metaphysics, and ethics—if not higher than them, considering the certainty of its demonstrations (certitudo suarum conclusionum):

I am surprised that, although you are well-versed in Aristotelian philosophy, nonetheless you make a distinction between the philosopher and the mathematician in your writings, as if the mathematician were not as much a philosopher as the naturalist and the metaphysician. In fact, as far as the certainty of his conclusions is concerned, he deserves the title of philosopher much more than them.[1]


This reference to mathematical conclusiones reveals Benedetti’s methodological focus on the dignity and validity of his discipline. In his connection of mathematical and physical speculations, he seems to put the emphasis on the method rather than on ontology and to seek for the certainty of mathematics and its applications by way of its specific logic. This was the position of his correspondent, the Paduan professor Pietro Catena.[2] Along with him, Benedetti maintained that the certainty of mathematics has an extra-sensible and intelligible character.[3] As Benedetti added in his letter to Pisani:

Actually, you are not the only one who makes this mistake, but this is more grave in consideration of the fact that, although you [Aristotelians] even label ethics as a philosophical discipline, you do not acknowledge that the divine mathematical sciences also should be adorned with the name of philosophy. In fact, if we consider this name more attentively we will clearly see that it is in itself more suited to the mathematician than to anyone else, since none of the others is more certain in his affirmations than the mathematician. And no one is more driven by the love of science in his cognition. This is evident. In fact, [the mathematician] does not rely on the senses nor accepts any presupposition that is not so true and evident to the intellect that no power whatsoever could show that it is false.[4]


Benedetti was acquainted with scholars quarreling over the status of mathematics, its demonstrative methods, and its legitimacy in the treatment of natural issues.

In his time such debates on the foundations and status of mathematics were intense. As an instance of epistemological reflections on the philosophy of mathematics, historians often mention the controversial theses by the Paduan professor of philosophy Alessandro Piccolomini, with whose work Benedetti was familiar. Piccolomini authored, among other writings, a treatise De certitudine mathematicarum (On the Certainty of Mathematics, 1547) affixed to his paraphrases of pseudo-Aristotelian mechanics, In mechanicas questions Aristotelis paraphrasis. As one reads in this sort of appendix, one ought not to cast into doubt the certainty of mathematics. However, this does not depend on demonstrative methods but rather on the subject of inquiry: “Mathematical disciplines are certain not due to the force of their demonstrations but rather to their subject matter itself.”[5] Their special subject is quantity, connected to matter. Hence, the certainty of mathematics, for an Aristotelian such as Piccolomini, rests on the fact that it deals with universal properties of nature that can be extracted from concrete reality by means of abstraction (res mathematicae sunt ex abstractione).

The cause of the certainty of mathematics is evident from Aristotle’s statements. Simplicius is of the same opinion when he states (in De anima I 11) that the cause of the certainty of mathematics is due to the fact that they refer to quantity. In fact, as he argues, quantities are sensible things, they have sensible causes and they are known to us as such.[6]


This consideration led Piccolomini to argue that motion can become a mathematical object, if one abstracts from materiality:

One could argue that, just like magnitude, motion is a common sensible, too. Moreover, it has its effects and causes (see Physics V and VI). Thus, there can be a science of motion (a natural one), which is certain, similar to the science of quantity, that is, mathematics.


We can answer to this [apparent objection], that if we consider motion in general, as separated from matter and insofar as it is a continuum […], our consideration will be mathematical. This is not in contrast with our principles.[7]


The “ontological” and not only “epistemological” dimension of mathematical physics would concern later scholars such as Kepler and Galileo, going beyond the shared Aristotelian discourse in their investigations of the mathematical properties of material processes.[8] Benedetti was rather concerned with mathematics as an intellectual tool, a sort of “logic of scientific inquiry.” In the above-mentioned letter to Pisani on his mathematical philosophy, he stressed the certainty of mathematical reasoning rather than that of its “objects.” Nonetheless, he was interested in the question raised by Piccolomini as to the usefulness of mathematics in the study of motion. As we will discuss, Benedetti’s insight concerning the generalization of the methods already in use in mechanics, in the science of weights, established the premises for the conceptualization of problems in dynamics.

Benedetti’s interest in mathematics as a conceptual instrument accords with the interest in the demonstrative power of mathematics shown by many scholars entering the debates about mathematical certainty. The publication of Piccolomini’s De certitudine mathematicarum led to a series of negative or sympathetic reactions, among them the criticism made by the translator of Proclus’s Commentary on Euclid, Francesco Barozzi, as well as those by the Paduan professors Pietro Catena and Giuseppe Moletti. Barozzi, in his 1560 Quaestio de certitude mathematicarum, and Catena, in his 1563 Oratio pro idea methodi, argued in favor of the demonstrative certainty of mathematics, contra Piccolomini’s exclusive focus on mathematical objects. The theoretical discussion regarding the status of mathematics, the certainty of its demonstrations, their applicability to the investigation of nature, and the hierarchy between natural philosophy and mathematics continued for a while. It also produced frictions among Jesuit scholars such as the philosopher Benito Pereira and the mathematician Clavius, who were inclined to assign different levels of importance to the study and teaching of mathematics in the colleges of their order.[9]

As far as the institutional side of the defence of mathematics is concerned, it opposed scholars and intellectuals benefiting from varying social status, such as mathematicians, philosophers, and theologians. Benedetti’s self-perception and, later, Galileo’s self-presentation as “philosophers” involved polemical stances. They claimed for their mathematical and physical investigations a wide cultural meaning against critics who downplayed such investigations as merely technical and specialistic.

Early polemics over the viability of the mos geometricus were not purely intellectual and academic but were also rooted in the rising recognition of the practical import of mathematics in engineering, architecture, mechanics, and warfare. A new class of intellectuals was emerging composed of “scientist-engineers,” so to speak, both expert in practical disciplines and trained in letters.[10] Edgar Zilsel already remarked that the Renaissance exaltation of mathematics went far beyond purely Platonic and Pythagorean influences. At that time new mathematical writings were composed and published dealing with the practical problems of commerce, topography, architecture, and the arts.[11] Moreover, the emergence of mathematical and natural conceptions dependent on the advance of technology was reinforced by the growing self-consciousness of new social groups.[12] As an example of the awareness of the status of the practical arts one could mention Filippo Pigafetta’s introduction to the Italian edition of Del Monte’s work on mechanics. Here he reversed the assessment of craftsmen and practical knowledge, which had been marked by the contempt of aristocrats and traditional intellectuals, as follows:

‘Mechanic’ is a very honored title. According to Plutarch it refers to a profession linked with warfare. It is suited to a man of high rank who is also capable of using his hands and his intelligence to realize wonderful works of rare usefulness and pleasure for human life.[13]


This judgment well expresses the shifting opinion on practical knowledge which also marked Benedetti’s environment. We have already stressed the centrality of practical mathematics for the Savoy dukes, in particular Emanuele Filiberto, in their construction of the new capital, Turin.


4.2 Physico-Mathematics

As a direct consequence of this mathematizing epistemology Benedetti dismissed the well-established separation between physics and mathematics in cosmology, that is, he refused to separate the investigation of “causes” and calculation.[14] This anti-fictionalist perspective implied a realist commitment related to the Copernican system and its embedding within a renewed cosmology. As we will discuss in the section on Benedetti’s views on the universe, he praised the system “of Aristarchus and Copernicus” as it avoided the absurdities of an anthropocentric conception according to which the immensity of the firmament was created only for us. Rather, all planets are like Earth or, better, like moons reflecting the solar light. Among the direct consequences of the Copernican view was accepting that the fixed stars do not rotate around the center of the world within one day; rather, they are immobile.[15]

From this viewpoint, Benedetti’s understanding of mathematics is not too removed from that of a mathematician such as Copernicus, who, in Book 1 of De revolutionibus, indicated that the mathematical superiority (simplicity and intelligibility) of his own planetary system was such that natural philosophy had to be subordinated to mathematical astronomy and not vice versa. The theologian who wrote the anonymous introduction to Copernicus’s work, Andreas Osiander, tried to reaffirm the hypothetical character of mathematical astronomy, and its subordinate position as a discipline relative to physics and theology. By contrast, Renaissance scholars who appreciated the physical meaning of the Copernican system called it “Pythagorean” to underscore at once its natural philosophical and mathematical character.[16] As an extreme case one could mention Bruno’s declarations during his Inquisition trial. In order to defend his cosmological views, and in particular the motion of Earth, he did not mention Copernicus but the ancient philosophical school of Pythagoras: “I affirmed [the existence of] infinite individual worlds [i.e., planetary systems] similar to that of the Earth. Following Pythagoras, I regard the latter as a celestial body. The Moon is similar to it, as well as other planets and stars, which are infinite [in number].”[17] Pythagorean cosmology was regarded with suspicion by the Inquisitors and the doctrine of the plurality of worlds became one of the allegations against Bruno, who would be eventually executed as a heretic in Rome. In the same years in which Bruno was a prisoner of the Holy Office in Rome and his works were examined for censure, the censors also attacked Patrizi for his natural views, including the doctrine of terrestrial motion. Although Benedetti shared similar views about the plurality of worlds and the possibility of terrestrial motion, he did not incur any censure. We dare say that he was one of the last Renaissance authors who could freely speculate on nature in Italy before natural philosophy became a highly ideological issue in the religious repression escalating in the 1590s.

Benefiting from his subalpine freedom, Benedetti reflected on Pythagorean cosmology in a section entitled Pythagoreorum opinionem de sonitu corporum coelestium non fuisse ab Aristotele sublatam, where he excluded the possibility that the “sound of celestial bodies” is the production of any physical sounds. Rather, he identified the Pythagorean doctrine of the world harmony with divine providence:

As to motions, dimensions, distances, and influences there is nothing that corresponds to such proportions, but, since all of them depend upon the infinite Divine Providence of God, these velocities, those dimensions, distances, and influences must have the most perfect order and relations among them and relative to the universe.[18]


According to Benedetti’s outlook, the harmony of the heavens does not correspond one to one to musical harmony in the strict sense. From this viewpoint, Kepler’s later effort to translate heavenly geometries into musical melodies in the Harmonices mundi libri V (1619) can be seen as a radicalization of similar “Pythagorean premises.”

Most significantly, Benedetti and Kepler shared a commitment in favor of the fusion of mathematical and physical accounts of nature in the frame of an early modern transformation of natural science in which the methods of the physico-mathematical disciplines gained a paradigmatic status. The epistemological shift also involved well-established disciplines such as astronomy. Kepler’s astrophysics, first illustrated in the Astronomia nova (1609), was a significant step toward the derivation of celestial geometries from physical forces. Kepler translated a geometrical discipline (Ptolemaic and Copernican mathematical astronomy) into a physico-mathematical one. In fact, he explained the elliptical path of planetary orbits as the effect of interactions of forces. He emphasized the double bound of his astronomy, inseparably intertwining physics and mathematics, in the title of the work: Astronomia nova αἰτιολογιτός seu physica coelestis de motibus stellae Martis (New Astronomy Investigating the Causes, or Celestial Physics Concerning the Motions of Mars). As Kepler announced in the introduction: “In this work I mixed celestial physics with astronomy.”[19] He meant to launch a new discipline, “celestial physics,” that merged mathematical modeling with causal physics.[20] Kepler remarked that the ignorance of physical causes compels scholars to settle for conjectures since no choice can be made between mathematically equivalent hypotheses. By contrast, physical arguments are decisive in deciding between mathematically equivalent models. Therefore, celestial physics and astronomy should be unified. The result was a mixed science (scientia mixta) whose data came from the senses and whose demonstrations are expressed in mathematical terms. This physicalization is well shown in Kepler’s physico-mathematical concept of “orbit” (orbitae) substituting that of orbs (orbes) (that is, the material spheres transporting celestial bodies). According to him orbit is “the path together with its physical causes—expressed as physical laws.”[21] Shape and velocity of astronomical orbits depend on the force (vis) emanating from the sun, that is, on a physical cause of geometrical effects.[22]

Descartes’s Traité du monde et de la lumière (completed in 1632–1633, but printed posthumously, in 1664) and the Principia philosophiae (1644) marked a culminating point in the move toward the reduction of natural disciplines (such as optics and astronomy but also physiology) to material interactions of corpuscles in motion. Descartes’s philosophy was particularly influential as it legitimized a mathematical treatment of nature with the advances of physics in his time. At the same time, he connected his explanations to views on matter and causality irreconcilable with the qualitative, essentialist, and teleological accounts of the Scholastic tradition. In particular, his mechanization elevated the results of Renaissance mechanics to a higher and more generalized level.

Benedetti’s place is rather at the beginning than at the end of this process. As the title of his major work hints, he was committed to a mathematical-physical investigation of nature. He did not limit his application of a mathematical method to those fields where this approach was already established, but extended it to the treatment of all realms of natural inquiry.


4.3 The Contingency of Nature and Mechanics

Benedetti’s mathematical approach to nature did not lead him to the belief that physical phenomena are ruled by necessity. Rather, he shared a medieval and early-modern ontology and epistemology of contingency enabling a particular cohabitation of mathematized physics and indeterminism (in other words, formal determination without causal necessity). In order to better understand it one has to look at Scholastic motives informing his physics, in particular his mechanics, and the scientific and philosophical work of his successors. This will require a short excursus.[23]

4.3.1 Scholastic Treatments of Nature as the Realm of Contingency

It would be misguided to think that a mathematical approach to nature in Renaissance science implies the assumption that natural causation is ruled by necessity. This was indeed not the case for well-established medieval and Renaissance views. Only in the course of the seventeenth century would contingency be banned from the realm of natural causation in the developments of post-Cartesian mechanism. For philosophers such as Baruch Spinoza and Gottfried Wilhelm Leibniz contingency marked the limitations of our knowledge and not an ontological limitation of nature. As one reads for instance in Spinoza’s Ethica ordine geometrico demonstrata (Ethics, demonstrated in geometrical order) I 29: “There is no contingency in nature. All natural beings are determined by divine necessity to exist and operate in a special manner.” (In rerum natura nullum datur contingens, sed omnia ex necessitate divinae naturae determinata sunt ad certo modo existendum et operandum). By contrast, in the Renaissance a mathematical treatment of natural phenomena underlaid no principle of sufficient reason, hence it did not imply the necessity of natural causation. In particular, mixed mathematical disciplines that had received a Scholastic embedment or systematization rested on a well-established Aristotelian conception, according to which sublunary phenomena are determined without necessity.

Historically, contingentia is the Latin variant translation of the Aristotelian concept of “possibility,” both as modal logical endechomenon as well as physical-metaphysical dynamis within a hylemorphic framework. In the context of the Christian reception, this terminus received an onto-theological connotation in a frame of creationist theology. In late Scholasticism, contingentia came to signify the worldly reality, or nature as Creation. Nature was deemed to be contingent. It exists de facto but could also not exist because it depends on God’s will. As John Duns Scotus put it,

So then, the first issue has become clear: how there is contingency in things—because it comes from God—and what is in God which is the cause of this contingency—because it is his will.[24]


In Aristotle, there was a tension between two meanings of “possibility.” According to Analytica Priora (13: 32 a 18–20) the possible is that which is “neither necessary nor impossible,” whereas according to De interpretatione (13: 22 a 14–13 a 26) possibility is exclusively that which is opposed to “impossibility” and therefore includes also that which is necessary. As a reminiscence of this original tension, one can find in Scholastic philosophy two different definitions of contingency either as “quod est nec impossibile nec necessarium” (that which is neither impossible nor necessary) or “quod non est impossibile” (that which is not impossible).[25] Both meanings were kept in the Latin rendering of the Aristotelian possibility as contingentia by Gaius Marius Victorinus (III–IV cent. CE) and Boethius (IV–V cent. CE), but the Latin expression also suggested affinity between that which is contingent (contingit) and that which occurs (evenit or accidit).[26] This third connotation would eventually prevail through the late-Scholastic differentiation between contingentia and possibilitas and its reception in the philosophical systems of the seventeenth century (and most notably by Leibniz).[27] Unlike abstract (purely logical) possibility, contingency referred only to that which is real but not so by necessity: “id, quod [est sed] potest non esse” (that which [is but] could not be). In the Christian perspective of the Almighty’s Creation, contingency happened to include all that is not God himself, that is to say, nature, or the universe.

This background is fundamental to understand not only theological disputes but also natural philosophical and scientific developments during the Middle Ages and the Early Modern Period. The connotation of nature as contingent—as that “which could not be”—is theological and metaphysical in its essence, since it points to the dependency of the world on God. However, from the point of view of natural conceptualizations, not only the “vertical” dimension of metaphysics is relevant but also the “horizontal” dimension of causality within nature. On the horizontal plane of the interrelation among finite beings, contingency refers to a degree of indetermination, and a certain unpredictability in the connection between causes and effects. Moreover, whereas a theological perspective focuses on the radical contingency of that which exists as created being, natural philosophy addresses the relationship between contingency and necessity within nature, that is, between divine order and phenomenal imperfection. This relationship between that which is not necessary and that which is necessary had to be conceptualized and indeed was conceptualized as the relationship between the absolutum and the conditionale or secundum quid.

In Book 1 of the Summa contra gentiles, Thomas Aquinas defined contingency through its distinction from necessity. In the case of the contingent beings, as one reads in Summa contra gentiles I 67, a cause can produce its effect or not, whereas in the case of necessary beings, their cause cannot not produce them:

The contingent differs from the necessary according to the way each of them is found in its cause. The contingent is in its cause in such a way that it can both not-be and be from it; but the necessary can only be from its cause. […] Just as from a necessary cause an effect follows with certitude, so it follows from a complete contingent cause if it be not impeded.[28]


A contingent cause, as one reads, will fulfill its tendency to produce a certain effect “si non impediatur,” that is, if no impediment hinders its realization.

In Book 2 of the Summa contra gentiles, Thomas dealt extensively with the contingent being (“omne quod est possibile esse et non esse” and “[id quod] ad utrumlibet se habet”).[29] According to him, the world is contingent insofar as it is created. In this general sense, “God is to all things the cause of being” (Summa contra gentiles II 15).[30] In particular, God’s free will is the origin of this world. Nonetheless, Thomas does not exclude that natural reality is populated by both necessary and contingent beings. Absolute necessity (necessitas absoluta), he writes in Summa contra gentiles II 29, does not pertain to God, since His decision and action is independent from any constriction (debitum). Rather, absolute necessity pertains to the immaterial, or “separated” beings as well as to those bodies in which the form fulfills all potentialities of their matter, as is the case with the heavenly bodies transported in circles. As for terrestrial (sublunary) bodies, their forms are imperfectly realized. Matter, as the potentiality to take different forms, is at the origin of their contingency, that is, it is the source of the possibility to realize or not to realize a certain effect: “But in things whose form does not fulfill the total potentiality of the matter, there still remains in the matter potentiality to another form.”[31] For the low realm of birth, corruption, and change, Thomas speaks of conditional necessity (necessitas conditionalis). In the sublunary sphere, contingency cohabits with absolute necessity (e.g., the inevitability of death for all animals and the hylemorphic composition of all bodies). Whereas necessity pertains to the formal determinations of natural phenomena, contingency is the partial fulfillment of necessary tendencies.[32]

According to Scholastic terminology, there is always a “quid” producing the deviation of material phenomena from their formal rule. We will call this outlook an “ontology and epistemology of contingency.”[33] The Pythagoreanism of many Renaissance scholars such as Benedetti did not depart from a view stressing the contingent character of natural phenomena in general.
As we will argue, one encounters in Benedetti’s physics and mechanics a systematic use of theoretical tools implying natural contingency in the form of a distinction and interrelation between formal mathematical necessity and its material realization. In order to understand Benedetti’s mathematical treatment of contingency it is useful to consider the medieval approaches to contingency, especially the science of weights (scientia de ponderibus) he relied upon.

The idea of contingency informing physics and mechanics was related to its use in other disciplines, even ethics. Whereas there can be no obstacle impeding the realization of God’s will, which is therefore “absolute” (voluntas absoluta), human will, or voluntas secundum quid, is conditioned by circumstances. In other words, the realization of the highest aims of humankind is intrinsically contingent, as Dante expressed in the Divine Comedy:


But utterance and feeling among mortals,

For reasons which are evident to you,

Have different feathers making up their wings.

I, too, as man feel this disparity […].[34]

Apart from ethical contingency, Scholastic authors also used secundum quid in logic. For instance, Petrus Hispanus explained the meaning of the so-called secundum quid fallacy in his Tractatus sive summule logicales, commenting on Aristotle’s On Sophistical Refutations V (166b36–167a14).[35]

In logic, secundum quid meant either a “diminution” of a concept through restriction of its definition (secundum quid et simpliciter), or the designation of a subject through one of its parts or characteristics (denominatio totius per partem). A secundum quid fallacy occurs if an identity is established between something considered in a particular respect and the same thing considered absolutely (or simpliciter). For instance, the existence of a depicted animal does not imply the existence of the animal simpliciter. Thus, the argument “est animal pictum, ergo est animal” is not correct. In this case, there is a quid signalizing the gap between universal necessity and particular or concrete contingency.


4.3.2 Contingent Causation in the scientia de ponderibus

The scientia de ponderibus heavily drew on the idea of the conditional limitation of natural necessity depending on circumstances (secundum situationem, also literally meant as “depending on the position”). In particular, the concept of gravitas secundum quid, or positional heaviness, had a powerful explanatory function, most notably in the Aristotelian treatment of weights by Jordanus Nemorarius, and continued to be essential during the Renaissance in the reflections on mechanics by scholars such as Tartaglia, Cardano, and Benedetti himself.[36]

In mechanics the “limitation” or “determination” secundum quid implied that the dynamic tendency of a body was reduced or enhanced depending on intervening constraints or circumstances, in particular mechanical ones. The rotations of a lever around a pivot or of a balance around its fulcrum were conceptualized as constrained motions. In such displacements, the inherent (“necessary”) vertical tendency of a weight resulted in a circular motion due to external constraints. Similarly, the heaviness (gravitas) of the bodies suspended at the extremities of a simple machine varied in relation to their changing positions within the system. In such cases, a “necessary” straightforward motion in accordance with natural order resulted contingently in a circular one. The implicit mental model for this kind of displacement was that “circular motion is constrained rectilinear motion.” This means that, in the sublunary sphere of contingency, straightforwardness and rectilinear tendency had a higher onto-epistemological status than circularity since straightforwardness was necessarily rooted in natural order. By contrast, circularity, as the deviation from such order, had to be explained. As a consequence, circularity (in the elementary sphere) was allotted a derived and subordinated onto-epistemological status. In other words, circularity was an instance of nature departing from necessity owing to some rather elusive factor or secundum quid. From this viewpoint, it was seen as a deviant realization of given potentialities similar to moral deviation from the necessary laws of uprightness. In order to stress that the mechanical treatment of the scientia de ponderibus was embedded in the framework of contingency, we could also formulate the principle in this way: “circular motion is rectilinear motion modified by a contingency.”

Almost at the beginning of his small treatise “on the weights,” Nemorarius stressed his Aristotelian commitment. In fact, his approach was based on the opposition between the natural vertical motion of the elements and the violent hindrances producing circular deviation. At the same time, he introduced the key concept of gravitas secundum quid (in some cases, also levitas secundum quid), which we will refer to as “positional heaviness.”

[…] if equal arcs are taken on a greater circle, and on a smaller one, the chord of the arc of the greater circle is longer. From this I can then show that a weight on the arm of a balance becomes lighter, to the extent that it descends along the semicircle. For let it descend from the upper end of the semicircle, descending continuously. I then say that since the longer arc of the circle is more contrary to a straight line than is the shorter arc, the fall of the heavy body along the greater arc is more contrary to the fall which the heavy body would have along the straight line than is a fall through a shorter arc. It is therefore clear that there is more violence in the movement over the longer arc than over the shorter one; otherwise the motion would become heavier. Since something moves with more violence in the ascent [along the arc], it is apparent that there is more positional heaviness [gravitas secundum situm] and, as it is like that depending on position [secundum situationem], one can aptly call it ‘positional heaviness’ [gravitas secundum situm].[37]


In its circular descent along a circular path, a weight deviates from its natural tendency, or intentio, the more the arm of the balance departs from the horizontal position. Therefore, the “violence” is greater when the arc of displacement is longer, while the weight progressively loses its weight insofar as the vertical component in its motion is reduced.

According to Nemorarius, a weight that reaches the bottom of the circular arc described by the arm in its displacement is not “at rest” but only “lighter.” In fact, a natural being is at rest only if it is fully accomplished, that is, once it has realized the aim, or act, toward which its power is directed teleologically. By contrast, a body is always in motion, or striving to move, until it has reached its end: “All motion strives toward its aim—indeed the whole nature strives towards actuality and is realized [in it]—hence the opposition occurs against [a displacement] contrary [to the natural tendency].”[38]

A body on one arm of the balance becomes lighter during its downward motion than an equal one located on the other extremity. Thus, as Nemorarius assumes, or tries to demonstrate, a balance removed from its state of equilibrium will tend to restore the original state. As one reads in the propositio secunda (with reference to the diagram in Figure 4.1), which is the second of a series of propositions developing the details of Nemorarius’s doctrine of weights,

Suppose now that the descent occurs on the side B and the ascent on the side C. I say that both will go back to the [horizontal] position of equality. In fact, B will not further descend, because its descent towards D is more oblique than the ascent of C towards the [horizontal position of] equality; in fact, B and C are equidistant from the place of equality.[39]
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Fig. 4.1: Diagram accompanying preposition two in Apianus’s 1533 edition of Nemorarius’s Liber de ponderibus (1533, f. B2r). (Bayerische Staatsbibliothek)
Nemorarius’s reasoning becomes clearer in light of propositions four and five:

Fourth [proposition]: It is positionally heavier, insofar as its descent, in the same position, is less oblique.


Fifth [proposition]: But a more oblique descent partakes less of the straight [descent], for the same quantity [of the path].[40]


In proposition five, it is suggested that the vertical components of the potential descents of the two beams could be identified and compared. This was the source of the idea that the variation of heaviness could also be determined by comparing the straightness of the descents. A similar procedure was later taken up and explained in detail in Niccolò Tartaglia’s considerations in the Questiti et inventioni diverse (1546) about the manner of ascertaining the positional heaviness of two weights on the basis of the so-called angles of contact. These are the “curvilinear” or “mixed” angles between the circular path of the arms of a balance and the vertical lines connecting the weights to the cosmological center of gravity (see Figure 4.2). Tartaglia compared the angles of contact of two equal weights located on the extremes of a balance, and argued that the lifted one is always smaller than the lowered one. Thus, the lifted weight would face a descent that is more oblique. It would acquire a greater positional heaviness than its lowered counterweight and, as a further consequence, the inclined system would reestablish its horizontal balance, if not hindered to do so.
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Fig. 4.2: In the Quesiti et invenzioni diverse, Tartaglia argued that the relative positional heaviness of the weights A and B on a balance could be determined on the basis of the “mixed” angles of contact HAF and DBF. Since it is argued that DBF < HAF, the weight B will be heavier than A. Thus, the inclined system will strive toward the restoration of a horizontal equilibrium. (Max Planck Institute for the History of Science, Library)
In spite of his attempt to quantify the quid accounting for the alleged restorative motion of the inclined balance, Tartaglia’s geometrical quantification maintained a margin of indeterminancy. As he stated, the ratio between the two mixed angles is less than that between any determined quantities. Therefore, it is impossible to stabilize the system in its inclined position by adding a small (no matter how small) weight on the lowered side of the balance. According to Tartaglia, it is impossible to counterbalance the positional heaviness of the lifted weight. Quite on the contrary, any additional weight added to the lowered side would make the balance rotate and reach the vertical position.[41]


4.4 The Epistemological Import of Benedetti’s Generalization from Weights to Forces

As we have argued so far, in the medieval scientia de ponderibus circular motion is conceived of as constrained linear motion. Yet, within an Aristotelian cosmology, this mental model is restricted to the sublunary sphere, where motions cannot fulfill their nature. This is indeed the sphere of contingency, where a gap is to be witnessed between the necessary order of things (or “nature” as actuality) and the effective phenomena (subjected to “violence” or to external constraints). The four elements naturally tend toward their places through a straightforward descent or ascent. Heavy bodies, for instance, strive toward the center of gravity, which is, at the same time, the center of the cosmos. If their motion is hindered, as is the case with mechanical constraints, a certain factor or quid has to be taken into account, which explains the deviation from the rule. In this theoretical context, contingency is the concept expressing the relationship between the natural law and phenomenal reality, which follows a norm while deviating from it. The secundum quid is that which explains this deviation. Possibly, it has to be expressed through geometrical means, although it might prove unintelligible or infinitesimal, as was the case with Tartaglia’s ratio between mixed angles accounting for the gravitas secundum quid of the weights of a balance. In the treatment of weights, in particular of those on a balance, Nemorarius and his followers made a limited use of the mental model of curvilinear motion as constrained linear motion. In fact, they employed it to account for phenomena linked to gravity (i.e., the vertical fall of bodies explained in Aristotelian terms). It was Benedetti who made the decisive step toward the generalization of this model in the direction of inertial dynamics. Let us consider his application of it first to balances and then to centrifugal forces.

In the section on mechanics of the Diversae speculationes, Benedetti picked up and revised the Scholastic concept of gravitas secundum quid. Guidobaldo del Monte had already criticized Nemorarius’s and his followers’ conclusion that an inclined balance hinged on its fulcrum as its center of gravity would return to the horizontal position, but his criticism went so far as to renounce the concept of positional heaviness altogether.[42]

Relying on the Archimedean concept of the center of gravity of a body, Del Monte concluded that an equal-arms balance hinged on its fulcrum would remain stable in any position (a correct conclusion only if it is assumed, in modern terms, that the gravitational field is homogeneous): “Propositio IV: Libra horizonti aequidistans aequalia in extremitatibus, aequaliterque a centro in ipsa libra collocato, distantia habens pondera; sive inde moveatur, sive minus, ubicunque relicta manebit.” (Fourth Proposition: Take a balance that is equidistant from the horizon and that has weights in its extremities which have the same weight and equally distant from the center (the latter being located in the balance itself). Whether it is displaced or not, it will remain in the same position in any position.)[43]

Benedetti shared the criticism of Nemorarius and Tartaglia with regard to their specific argumentation about the tendency of such an inclined balance to reach the horizontal position but based his judgement on a novel treatment of positional heaviness. The first chapter of Benedetti’s De mechanicis begins with the statement: “Every weight placed at the end of an arm of a balance has a greater or a lesser heaviness depending on differences in the position of the arm itself.”[44]

Hence, he clearly committed himself to a mechanical theory of equilibrium based on positional heaviness. Benedetti’s technical terms are not always employed in a rigorous and consistent manner. He treats the pondus at times as the varying quantity to be taken into consideration, as is shown by expressions like “proportio ponderis in C ad idem pondus in F” and “unde fit… pondus magis aut minus grave,” in De mechanicis II (Benedetti 1585, 142). Given these semantic fluctuations, we will translate pondus as “body” or as “weight” and gravitas as “heaviness” or as “weight,” depending on the context. At the beginning of chapter 1 of his book on mechanics, Benedetti talks of a varying quantity of heaviness, or gravity (gravitas), belonging to a weight (pondus) or a body placed on a balance beam. Hence, he makes a terminological distinction between pondus, as a kind of absolute weight or heavy thing, and gravitas, as a downward tendency that can act with more or less force on the body (depending on the inclination of the beam). In this case (as in most cases in the text), pondus has the essentialist meaning of a substance (a substratum or ὑποκείμενον). It is the body or weight on the balance, whose special property of being heavy, namely the gravitas, varies depending on a quid. This quid is the position, or situm.

Benedetti seeks to quantify it by means of a method he invented. He considers the line, which he calls linea inclinationis or linea itineris, connecting a weight on an inclined balance beam to the cosmological center of gravity. Note that Benedetti calls the elementary downward tendency an iter from a merely kinematic viewpoint, but also an inclinatio from a physical and more proper one. According to him, the major or minor heaviness of the weight can be assessed through the projection of the linea inclinationis on the horizontal line passing through the fulcrum (Figure 5.1). The more distant it is from the fulcrum, the heavier the positional heaviness becomes. Thus, the weight reaches a maximum of heaviness when the balance is horizontal, and its minimum when it is vertically resting (nititur) on the fulcrum or hanging (pendet) from it. Notably, this approach anticipates the one based on the determination of the torque in classical physics, and comes to the same conclusions.[45]

Additionally, Benedetti equates the heaviness to a virtus, vis, or vigor, i.e., a force, which might also act in different directions (in De mechanicis, Ch. 3) and is applied to the extremity of a constrained mechanical system, like a lever or a balance. This is a significant generalization from weights to forces, but for our present discussion the most important generalization relates to rectilinear tangential tendencies in systems set in circular motion.[46]

The relevant treatment is the epistle to Capra and is included in the Diversae speculationes. It deals with the rotation of a millstone and the question of whether its motion could be perpetual. Benedetti denies this by arguing that the rotation is impeded first by the friction of the air and, second and more importantly, by the resistance of the millstone’s parts. The latter have a straightforward tendency, an inclinatio recte eundi, along the tangential lines of their rotation (Figure 4.3). As one reads, this rectilinear inclination or impulse (impetus) can be bent only by violence. Moreover, the centrifugal tendency grows in proportion to the augmentation of the velocity, as witnessed by other cases, among them the rotation of a catapult or a sling (machina missilis). A centrifugal tendency is seen as a rectilinear natural inclination (naturalis inclinatio recte eundi).

You ask me this question in your letter. Suppose a millstone rested on a virtually mathematical point and was set in circular motion, could that circular motion continue without end, assuming that the millstone is perfectly round and smooth?


I answer that this kind of motion will certainly not be perpetual and will not even last long. For apart from the fact that the wheel is constrained by the air which surrounds it and offers resistance to it, there is also resistance from the parts of the moving body itself. When these parts are in motion, they have by nature a tendency [impetus] to move along a straight path. Hence, since all the parts are joined, and any one of them is continuous with another, they suffer constraint in moving circularly and they remain joined together in such motion only under compulsion. For the more they move, the more there grows in them the natural tendency to move in a straight line, and therefore the more contrary to their nature is their circular motion. And so they come to rest naturally: for, since it is natural to them, when they are in motion, to move in straight line, it follows that, the more they rotate under compulsion, the more does one part resist the next one and, so to speak, hold back the one in front of it.[47]
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Fig. 4.3: A diagram showing Benedetti’s considerations on the rotating millstone stressing the centrifugal tendencies of its parts. (Drawing by Irina Tupikova)
The mental model of circular motion as constrained straight motion receives in Benedetti’s treatment a higher degree of generalization. In this case, he argues that, since it contrasts with a natural inclination, it cannot be eternal. Note that this assumption (violent motion cannot be eternal) is Aristotelian but emerges in a context in which this legacy is meant to be rejected.[48]

Another Aristotelian echo looms over Benedetti’s statement that the linear tendency makes a body “lighter,” since if it were freed from the constraint hindering its projection, it would not fall vertically but rather travel through a more or less rectilinear trajectory tangent to the circular motion of the constrained rotation. In the conclusion of his reflection on the natural rectilinear striving of the parts of a body set in circular motion, Benedetti stressed the originality of his treatment “without precedents” and its opposition to Aristotelian dynamics (according to which the projection of a body through a medium presupposes the support of the medium itself).

But if you wish to see this truth more clearly, imagine that while the body, i.e., the top, is spinning around very rapidly, it is cut up or divided into many parts. You will observe not that those parts immediately fall toward the center of the universe, but that they move in a straight line, and, so to speak, horizontally. No one, so far as I know, has previously made this observation on the subject of the top.


From such motion of the top or of a body of this kind it may be clearly seen how mistaken are the Peripatetics on the subject of the forced motion of a body. They hold that the body is driven forward by the air which enters [behind it] to occupy the space left by the body. But actually the opposite effect [that is to say, resistance] is produced by the air.[49]


We have so far observed two instances in Benedetti’s work on mechanics in which a tension between mathematical laws of nature and their empirical realization emerges: his treatment of the rotation of a beam about its pole and that of a turning wheel. In both cases, natural straightforward tendencies are constrained and deviated into violent circular ones. The epistemological meaning of these concepts lies in the possibility of a geometrical treatment of natural contingency seen as the connection between the necessity of the rules and of the principles and their necessitation, that is, their deviation, as witnessed by the empirical reality of curvilinear motions.


4.5 From inclinatio to inertia and Beyond: Mechanistic Perspectives

René Descartes generalized the insights implicit in the idea that curvilinear motion is contingent rectilinearity at an epistemic level (through the expansion of their realm of application) as well as at an epistemological and ontological level (giving them a foundational meaning). In Le Monde, circular motion is treated as a deviation from rectilinear motion. Descartes develops a general theory of the world in which circularity is the main characteristic of the motions of both the particles of matter as well as of planets revolving about the centers of their orbits.[50]

[…] when a body is moving, even if its motion most often takes place along a curved line and, as we said above, it can never make any movement that is not in some way circular, nevertheless each of its parts individually tends always to continue moving along a straight line. And so the action of these parts, that is, the inclination they have to move, is different from their motion.[51]


This is the third of Descartes’s three laws of nature (loix or règles de la Nature) as exposed in chapter 7 (“Des loix de la nature de ce nouveau Monde”). It follows the inertial law of conservation of the state of the bodies and that of the conservation of the quantity of motion.
The third law is particularly relevant from the viewpoint of our epistemological inquiry into mathematics without necessity, since it clearly expresses the gap between law and effective reality, between the straightforward tendency of all bodies and their real circular motions, in a manner that is akin to medieval and Renaissance predecessors such as Benedetti. Note that Descartes calls the rectilinear tendency “inclination” just as Benedetti called it “inclinatio recte eundi.” This terminological choice is apt to express its character as a natural inner tendency. The examples that Descartes choses to illustrate his claim are familiar to readers of Renaissance sources on mechanics: the wheel (une roue) and the sling (fronde) (Figure 4.4).
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Fig. 4.4: Descartes’s visualization of the centrifugal tendency of bodies thrown by a sling, in Le Monde, Ch.7. (Bayerische Staatsbibliothek)
In the Études galiléennes, Koyré affirmed the complete independence of the law of inertia, which is only in nuce in Galileo’s physics, from experience, since rectilinear motion is never observed in nature. “Contrairement à ce qu’on affirme bien souvent, la loi d’inertie n’a pas son origine dans l’expérience du sens commun et n’est ni une généralisation de cette expérience, ni même son idéalisation. Ce que l’on trouve dans l’expérience, c’est le mouvement circulaire ou, plus généralement, le mouvement curviligne. On n’est jamais—sauf le cas exceptionnel de la chute, qui n’est justement pas un mouvement inertial—en présence d’un mouvement rectiligne.”[52]

In light of our reconstruction, this statement proves quite inaccurate. As we have seen, the vertical fall of a heavy body is not the only observable straight motion: the beginning of the trajectory of a projectile thrown with great speed also looks rectilinear. Slings and catapults are in fact the instruments with which turning wheels and rotating millstones were compared, and it was from these instruments that Benedetti, Descartes, and also Galileo in the Second Day of the Dialogo sopra i massimi system del mondo, derived the centrifugal tendencies of the parts of rotating objects. Is this not a generalization from experience? Such generalization went so far as to include the explanation of the behavior of bodies on a rotating Earth, in the case of Galileo, and the conceptualization of corpuscular and planetary motions, as was the case for Descartes. Moreover, before the classical law of inertia was defined, what took center stage was the observation of rectilinear motions—either the vertical fall or centrifugal tendencies—and of their circular deviations. A major physical problem faced by Scholastic and post-Scholastic mechanics was precisely that of conceptualizing the relationship between curves and straight lines. In particular, against the backdrop of Aristotelian philosophy, curvilinear motion appeared as constrained. It was a derived displacement resulting from a violent external intervention bending the straightforward natural tendency of a moving body. In such an Aristotelian and post-Aristotelian context, circular motion was seen as contingent. That is to say, it was the deviation from natural order depending on an obstacle which was called the “secundum quid.”
As we have argued, the concept of “secundum quid” is embedded in the Scholastic reflections upon natural necessity, order, and contingency. It was referred to as a model of causality in which the observed phenomena represent a partial fulfillment of an underlying order, or of natural laws. Accordingly, elementary bodies express their necessary laws in a limited manner, that is, they have to be explained through the so-called necessitas conditionata or necessitas secundum quid. Contingency is the relation between necessary order and phenomenal reality. The gap has to be explained, and was explained with a quid, a factor, or a determination. Accordingly, a quid was introduced into mechanics to account for circular motions in terms of mechanical constraints.

In the medieval scientia de ponderibus, two determinations were considered for the equilibrium of a balance: first, the circle resulting from the inclusion of the vertical motions of the weights in a mechanical system, and second, the situm (location) of the weights in a mechanical system determining a variation in heaviness. The reflection on gravitas secundum situm (positional heaviness) from Nemorarius to Benedetti presupposes this twofold quidditas and focuses on the latter aspect (the variation of the heaviness).

The conviction that circular motion, as a violent motion, requires an explanation is based on the mental model that “circular motion is constrained (or contingented) straight motion.” Although they were embedded in the medieval discourse on contingency, the several attempts to quantify the quid accounting for the deviation testify to the common effort to overcome the qualitative and indeterminable characterization of contingency as a form of causality. What was maintained, for instance in Descartes, was the idea of a gap between law and phenomenon. Yet, if the deviation from the law can be perfectly quantified, then the separation between the order of nature and its realization is virtually eliminated, that is, the fracture between absolute necessity and conditional necessity is recomposed. To be sure, this step toward the necessitation of nature, resulting from the abandonment of contingency in both senses (causal and epistemological), was accomplished only later, in the course of the seventeenth century.

The work of Benedetti and his onto-epistemology of contingency are representative of an age of transition from Scholastic and Renaissance natural philosophies to the various instantiations of the classical science of the next century. Benedetti’s Pythagorean commitment to mathematics, seen as the most powerful logical means applied to all fields of knowledge and to nature in particular, is an illustrative case of the complex and non-linear history of scientific thought. His efforts to overcome Aristotelian conceptions could not really renounce the crucial assumption of the Aristotelian outlook under attack. This particularly concerns the ontology and epistemology underlying his scientific theories and practices. Mathematical determination, both in science and nature, did not imply necessity, neither at the level of material causation nor of explanation. The gap between the laws of nature and the effective processes reflected a Scholastic distinction between formal necessity and material imperfection. Such philosophical assumptions underpinned medieval treatments of phenomena, including statics, and Renaissance developments, especially in the line connecting Tartaglia and Cardano to Benedetti and Descartes. The distinction between formal necessity and phenomenal contingency offered them a horizon within which they could conceptualize general laws as well as their empirical instantiation. In particular, Benedetti could extend the area of application for the mental model that circular motion is a constrained (violent) deviation from the law of rectilinear motion. He did this by applying a model originating from statics to the area of dynamics, thus paving the way for the classical concept of inertia. However, we should not neglect the practical roots of his work in a Scholastic-embedded science of weights, which generalized observations of mechanical systems in order to make universal statements about nature.
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  5. Mechanics

The book on mechanics, De mechanicis, the third of the Diversae speculationes, is divided into twenty-five chapters. Mechanical issues and references to mechanics can also be found in the epistles. As to the discussion of the motion of fall through media and of hydraulic problems, these are not part of this book. De mechanicis begins with a brief preamble in which Benedetti claims that he treats topics that have never been dealt with before or have not been sufficiently explained. In this section we will discuss the positioning and controversies implicit in this strong statement in an age when mechanical studies were very lively in the Italian peninsula and abroad. We will first offer an overview of Book 3 of the Diversae speculationes. Second, we are going to look more closely at the first foundational chapters of the treatise. Third, we will consider the rivalry with Del Monte, emerging from the latter’s harsh criticism of Benedetti and, in part, his misunderstanding of some crucial elements of Benedetti’s theory. The context of these lively disputes is the reaction to the publication of Tartaglia’s eclectic work on this subject, the Quesiti, et inventioni diverse (1546), and his re-issue of the medieval classic on the science of weights. Benedetti, as a critical pupil of Tartaglia, could not sympathize with the absolute rejection of Tartaglia and the medieval tradition his approach rested upon. At the same time, he felt the need to distance himself from several aspects of Tartaglia’s treatment, as we will reconstruct in detail in this section. The debates between Benedetti and Del Monte arguably culminated with Galileo’s work, which stands out as a sort of synthesis of earlier positions. Understanding these historical developments, as well as the intellectual triangle Benedetti-Del Monte-Galileo, is fundamental in order to trace Benedetti’s influence on his contemporaries and on the young Galileo.[1]

5.1 An Overview of De mechanicis

5.1.1 The Foundations of the Theory of the Balance

Chapters 1 to 6 of De mechanicis contain a systematic account of the foundation on which Benedetti built his mechanics. Chapter 1 clarifies qualitatively how the variable weight changes depending on the obliqueness of the balance beam. While a body attached to the end of the beam has a maximum weight if the beam is in a horizontal position, it vanishes when the beam is in a vertical position. Benedetti explained this behavior as a consequence of the different extent to which the attached weight rests on the center of the balance. If the position of the beam is close to the vertical, the weight of a body attached to the end of the beam is close to zero since it rests nearly completely on the center of the balance.

Chapter 2 clarifies the positional changing of the weight quantitatively. Benedetti related the balance with an oblique position of the beam to a bent lever with one horizontal and one oblique arm, thus providing the precondition for a generalization of his result. A generalization of this kind is indeed required if the lines of inclination of the bodies at the end of a balance are conceived as being directed to the center of the earth and hence no longer as being parallel to each other. Benedetti mentioned this possibility at the end of this chapter, but considered the angle between the two directions as being too small to be measured and thus not necessary to be taken into account.

In chapter 3 Benedetti generalized from the downward inclination of a body attached to the balance beam to forces acting upon the body not vertically but making an acute or obtuse angle with the horizontal beam. Accordingly, he replaced the bodies at the end of the balance beam with two weights or two moving forces (duo pondera, aut duae virtutes moventes), as he formulated somewhat ambiguously. His derivation of their quantities was based on a reinterpretation of the horizontal distances between the center of the balance and the vertical projections of the bodies at the end of a beam in an oblique position (Figure 5.1). He interpreted these distances as perpendicular distances from the center of the balance to the lines of inclination, and was thus also able to apply the result he achieved for vertically descending weights to lines of inclination caused by forces that are not vertical.
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Fig. 5.1: Benedetti’s diagram showing a balance CBD or FBD. The lines CO and FUEM are the so-called lines of inclination connecting the weights C and F with the center of the elements. The length of the projection on the horizontal is proportional to the positional heaviness. (Max Planck Institute for the History of Science, Library)
Benedetti maintained that his arguments in chapters 1 to 3 clarify all the causes operating on balances and levers. To demonstrate this, he discussed in chapters 4 and 5 the validity of his results if applied to material balances and levers, taking into account that they have a beam with finite extension. This, however, does not imply that he calculated the influence of the weight of the beam itself. His discussion was rather restricted to a justification of his claim that the geometry of a rectangular beam does not require a modification of his propositions. In chapter 5 he treated the case of a lever whose fulcrum is at one of its ends.

Finally, in chapter 6, Benedetti added the description of an instrument used in bakeries for treating the dough. He explained the function of the instrument by applying his proposition from chapter 3.

The systematic approach used by Benedetti in this first part of his treatise is complemented by chapter 9, in which he explained the division of the scale of a steelyard into equal intervals.


5.1.2 Criticism of Tartaglia and Nemorarius

In chapters 7 and 8 Benedetti criticized the theorems of his former teacher Tartaglia, in particular those that Tartaglia adapted from Jordanus Nemorarius. Both chapters deal exclusively with some propositions of Book 8 of Tartaglia’s Quesiti, et inventioni diverse,[2] which is concerned with the science of weights and is entitled, accordingly, Sopra la scientia di pesi. In those cases in which Tartaglia’s propositions are adapted from Nemorarius, Benedetti mentioned explicitly the corresponding proposition in the edition of Nemorarius’ De ratione ponderis, corrected and illustrated by Tartaglia, and published under the title Iordani opusculum de ponderositate Nicolai Tartaleae studio correctum novisque figuris auctum.[3]

Chapter 7 starts with some brief critical remarks on Tartaglia’s propositions 2 to 5. Tartaglia’s proposition 2 essentially paraphrases and modifies the Aristotelian claim that the speed of moving bodies is proportional to the driving force. Following Nemorarius, Tartaglia maintained that the velocities of descending heavy bodies of the same kind are proportional to their power (potentia), while in the case of ascending bodies their velocities are inversely proportional to their power. For bodies of the same kind their power is conceived here as proportional to their sizes, that is, to their weights. Descending bodies are thus simply falling bodies with velocities proportional to their weights, while in the case of ascending bodies their weight acts as a resistance. Tartaglia’s proposition 3 generalizes proposition 2 for bodies with equal weights but unequal positional heaviness. His proposition 4 maintains that in the latter case the power of bodies attached to a balance is proportional to the distances from the center.

Benedetti’s critical remarks are somewhat eclectic. He argues that Tartaglia, in his second proposition, does not take into account the quantity of external resistance (quanti momenti sint extrinsecae resistentiae). With regard to Tartaglia’s third proposition, Benedetti points to its assumptions, namely that the bodies have to be homogenous and must have the same shape. He criticizes Tartaglia’s proof as it does not actually require these assumptions, but would also be true for heterogeneous bodies or for bodies with differing shapes. Concerning the fourth proposition, he criticizes Tartaglia for not proving what he claimed to prove. Instead, he should have followed Archimedes’s proof of the law of the lever.

Benedetti’s chapter 7 continues with a detailed discussion of the second part of Tartaglia’s proposition 5 and the following two corollaries and is thus directly concerned with the equilibrium controversy, that is, the controversy about whether or not a balance in equilibrium removed from its horizontal position will automatically return to this position. Tartaglia maintained in this proposition that a balance that is in equilibrium in a horizontal position will necessarily return to this horizontal position when moved into an oblique position. In a first corollary, he claimed that the more the balance beam is brought into an oblique position, the more the bodies attached to it become positionally lighter. In a second corollary, he claimed that while both bodies in this case become positionally lighter, the lifted body loses less of its positional heaviness than the body moving down. He concluded that the beam will return to a horizontal position. Benedetti questioned Tartaglia’s approach by referring to the first three chapters of his own treatise, arguing in particular that Tartaglia’s second corollary must be wrong. He discussed once more the balance beam in an oblique position, but now without the assumption that the lines of inclination of bodies attached to the balance beam are parallel. Rather, he considered the case that these lines are directed to the center of the world, showing, as we have discussed, that it is not the lifted body, but rather the body that is moved down, which loses less of its positional heaviness.

Benedetti continued in chapter 8 with critical comments on Tartaglia’s propositions 6, 7, 8, and 14. Tartaglia’s proposition 6 contains the proof of his fallacious claim that the lifted body of an oblique balance beam loses less of its positional heaviness than the body moving down, now modified by the further claim that the difference is smaller than any finite quantity. Tartaglia claimed:

[…] that the differences between the heaviness of these two bodies is impossible to give or find between two unequal quantities.[4]


Like Del Monte had done before him, but with different results, Benedetti criticized Tartaglia for not taking into account that the lines of inclination are not parallel.

Tartaglia’s proposition 7 contains the simple statement that if the arms of a balance are unequal and bodies with equal weights are attached to the ends of the beam the balance will tilt on the side with the longer arm. Benedetti criticized Tartaglia again for not taking into account that the lines of inclination are not parallel, and claimed that in any case Tartaglia did not give the correct cause of the effect.[5]

Tartaglia’s proposition 8 formulates, following Nemorarius, the law of the lever in terms of positional heaviness, stating that if the lengths of the parts of the balance beam with unequal arms are inversely proportional to the weights of the bodies attached to them, their positional heaviness will be equal. Benedetti criticized that this proposition is much better demonstrated by Archimedes.

Finally, Tartaglia’s propositions 14 and 15 concern Nemorarius’s proof of the law of the inclined plane, which from a modern perspective is essentially correct. Benedetti criticized Tartaglia’s argument by attributing to it an interpretation of the inclined plane as a balance, with the top of the plane being its center. His criticism, based on the propositions of his chapters 1 to 3, thus completely missed the point of Tartaglia’s argument.


5.1.3 Criticism of Aristotle’s Mechanics

Benedetti’s treatise on mechanics continues mainly with critical notes on the Aristotelian Mechanical Problems.[6] His notes are as diverse as the Aristotelian Mechanical Problems themselves.

Before he embarked on this criticism, Benedetti dealt with the problem of why a steelyard carries a linear gradation in chapter 9.[7] He took into account the weight of the beam and that of the scale by postulating the equilibrium of the balance when no extra weight is added. Then he added weights of one pound on both sides, arguing that, by common science (scientia communis),[8] the balance stays in equilibrium if they are placed at equal distances from the fulcrum. He had thus found the mark on the beam that indicates a magnitude of one pound. He then successively placed further weights onto the scale, now arguing from the law of the lever that they must be compensated by distances proportional to their number. He thus avoided the problem of applying the law of the lever directly to a material steelyard, just as one does in practice when gauging such a balance.[9]

In chapters 10 and 11 Benedetti started with critical remarks on Aristotle’s first problem. Aristotle asked why larger balances are more accurate than smaller ones.[10] Actually, this concrete physical question is not the focus of the extensive answer the author gave to this problem. Instead, he provided a long proof of the basic explanatory principle which plays a major role in the whole treatise. At the end of the proof Aristotle argued that the same load will move faster on a larger balance, thus making such balances more accurate.[11]

The criticism Benedetti applied to Aristotle’s argument has two parts. In chapter 10 Benedetti began by rejecting Aristotle’s claim that the circumference of a circle combines concavity with convexity. He then argued against a specific part of Aristotle’s proof of his principle which involves the superposition of motions. In this part Aristotle showed that:

[…] whenever a body is moved in two directions in a fixed ratio it necessarily travels in a straight line.[12]


He concluded:

[…] if a body travels with two movements with no fixed ratio and in no fixed time, it would be impossible for it to travel in a straight line.[13]


For the Aristotelian author this proposition served as a means to describe circular motion as a result of two movements with no fixed ratio. Benedetti, however, did not relate his criticism to this context. He argued only that Aristotle’s inference concerning movements in two directions is not sufficient since a straight movement can result from two quite different motions. This criticism does not really relate to the Aristotelian argument, other than by showing that his entire attempt to derive the behavior of a balance from a principle of circular motion is misguided.

In the same vein, Benedetti’s criticism in chapter 11 then deals directly with Aristotle’s answer to the question of why larger balances are more accurate than smaller ones. He argued that Aristotle’s argument is not well founded since the greater accuracy has nothing to do with the motion of the balance beam but only with the geometrical constellation.[14] To conclude he added a consideration of material balances, arguing according to his own principles that a weight on the larger balance will be positionally more effective.

Benedetti’s chapter 12 concerns problems 2 and 3 of the Aristotelian Mechanical Problems.[15] Problem 2 raises the question that forms the starting point of the equilibrium controversy:

If the cord supporting a balance is fixed from above, when after the beam has inclined the weight is removed, the balance returns to its original position. If, however, it is supported from below, then it does not return to its original position. Why is this?[16]


Aristotle implicitly assumed that the balance beam has a certain thickness and weight. It follows as a result of the geometry of the balance in an oblique position that if the beam is fixed from above, a greater part of the beam is on the lifted side of the perpendicular line across the suspension point. Consequently the beam will move back by itself into the horizontal position. The opposite is true for a beam fixed from below. In this case, the greater part of the beam is on the lower side so that it cannot move back into a horizontal position by itself.

Benedetti criticized the first case by arguing that it is not only the weight of the beam that causes it to return to the horizontal position, but also the different distances of the weights in an oblique position from the vertical through the point where the beam is fixed. According to his theory of the dependency of the weight on the obliqueness of the beam, the weights must be different on both sides. Benedetti thus generalized Aristotle’s argument to the case of a balance without a material beam carrying weight itself.

In the second case of a beam supported from below, he argued that Aristotle is completely mistaken. Benedetti maintained that the beam will not remain in its oblique position, but that the lower part will move down until the beam is in the vertical position.

Problem 3 of the Aristotelian Mechanical Problems[17] concerning an explanation of the effect of a lever is, for Benedetti, not worth the effort of a detailed criticism. He only briefly notes that Aristotle did not give the true cause, which one will find in his own theory presented in chapters 4 and 5.[18]

In the very short chapter 13, Benedetti criticized problem 6 of the Aristotelian Mechanical Problems:

Why is it that the higher the yard-arm, the faster the ship travels with the same sail and the same wind?[19]


The Aristotelian answer provided in the Mechanical Problems is based on an interpretation of the yard-arm as a lever that has its base at the point where the yard-arm is fixed as the fulcrum. Benedetti maintained that this interpretation of the yard-arm as a lever:

[…] does not give the true explanation. For on this kind of explanation the ship would have to move more slowly rather than more swiftly. For the higher the sail that is struck by the force of the wind, the more the ship’s prow will be submerged in the water.[20]


Benedetti added one sentence with his own explanation, according to which the ship with a higher sail moves more swiftly because the wind blows more strongly in the higher region.

Chapter 14 provides a long discussion of problem 8 of the Aristotelian Mechanical Problems. The question posed in this problem is why round and circular bodies are easiest to move. Three examples are mentioned and later discussed: the wheels of a carriage, the wheels of a pulley, and the potter’s wheel. Benedetti claimed that Aristotle’s answer to the question he posed is not sufficient. Nevertheless, Benedetti himself argued essentially in a similar manner, only somewhat more extensively. Both of them argued that the circle, contrary to differently shaped bodies, touches a plane only at one point which can be considered as the fulcrum of a lever. But Benedetti added a further argument which is not given by Aristotle. He argued that a circle can be pulled along a plane without difficulty and resistance:

[…] because in such a case the center will never change its position by moving upward from below, i.e., will never change its position with respect to the distance or interval which lies beween it and line AD.[21]


At the end of the chapter, Benedetti discussed the question of why a potter’s wheel set into motion by an external force will continue to rotate for a time but not forever. In his response he took into account the friction with the support of the wheel and with the surrounding air. But he also discussed reasons that are more deeply concerned with the nature of such motion, as we have discussed above. He claimed, in particular, that the rotational motion is not a natural motion of the wheel, evidently making reference to the Aristotelian distinction between natural and violent motions. He also claimed that a body moving by itself because an impetus has been impressed upon it by an external force has a natural tendency to move along a rectilinear path. This statement seems to comes close to the principle of inertia of classical physics, but it actually deals with rectilinear motion as a forced motion and does not involve any assertion about its uniformity. Benedetti seems to suggest, in any case, that this natural tendency is in conflict with the forced rotational motion of the wheel, which in turn slows it down. The smaller the wheel and the more its parts are constrained to deviate from the rectilinear path, the greater the decrease in speed will be.[22]

In chapters 15 and 16 Benedetti dealt with issues of scale as they are brought up by the Aristotelian Mechanical Problems. In chapter 15, consisting merely of one short sentence, Benedetti referred to his own earlier treatment of Aristotle’s question of why larger balances are more exact (erroneously citing chapter 10 instead of chapter 11 of his treatise) in order to deal with the ninth problem of the Aristotelian Mechanical Problems, which reads:

Why is it that we can move things raised and drawn more easily and more quickly by means of greater circles?[23]


In chapter 16 he discussed the tenth problem of the Aristotelian Mechanical Problems, which reads:

Why is a balance moved more easily when it is without a weight than when it has one?[24]


In his detailed response to this problem—indeed much more detailed than the one found in the Aristotelian text—Benedetti compared balances that are alike with different sets of weights on their scales, one with two weights of one ounce, the other with two weights of one pound. He then added a half-ounce weight on one side of each balance and observed that the balance with the smaller weights moves more rapidly. He explained this effect by referring to the dynamical assumption that one always has to consider the ratio of the moving force to the body moved.

In chapter 17 Benedetti addressed the twelfth problem of the Aristotelian Mechanical Problems, which reads:

Why does a missile travel further from the sling than from the hand?[25]


Benedetti’s response is based on the concept of impetus, conceived as an intrinsic cause of motion originally acquired by the action of an external force that then gradually decreases after separation from the original mover. He argued that a greater impetus can be impressed by the sling due to the repeated revolutions which evidently lead to an accumulation of this intrinsic force. He observed that the impetus would lead, if not impeded by the sling or the hand, to a straight motion of the projectile along the tangent to the circle of its forced motion. He also noted—distancing himself from a claim made by Tartaglia—that the motion due to the impressed force can mingle with the projectile’s natural motion downward, thus leading to a curved trajectory. It may well be the case that it was this claim that later convinced Galileo and Del Monte to perform their experiment on projectile motion from which they drew the conclusion that such a mixture of motions indeed takes place.[26]

In chapter 18 Benedetti considered problem 13 of the Aristotelian Mechanical Problems dealing with the question of why larger handles can be moved more easily around a spindle than smaller ones.[27] In his short response Benedetti simply referred to the fourth and fifth chapters of his own treatise, stressing that everything depends on the lever. He was evidently convinced that the Aristotelian reduction of such problems to properties of the circle is superfluous, if not misguided.

In chapter 19 he handled problem 14 of the Aristotelian Mechanical Problems in the same way. It reads:

Why is a piece of wood of equal size more easily broken over the knee, if one holds it at equal distance far away from the knee to break it, than if one holds it by the knee and quite close to it?[28]


Again, Benedetti just referred to the earlier chapters of his treatise.

In chapter 20 Benedetti reconsidered problem 17 of the Aristotelian Mechanical Problems, which reads:

Why are great weights and bodies of considerable size split by a small wedge, and why does it exert great pressure?[29]


In the Aristotelian text, the answer is based on interpreting the wedge as two levers opposite to each other, their fulcra being placed at the entry points of the wedge into the wood. Benedetti, however, disagreed with the identification of the two levers allowing the action of the wedge to be interpreted in terms of force, fulcrum, and resistance. He claimed that the fulcrum is actually placed just underneath the deepest point of the opening produced by the wedge entering a block of wood.

In chapter 21 Benedetti claimed to provide the true explanation of compound pulleys. He reduced a compound pulley to a chain of balances by appropriately identifying forces and fulcra, each wheel of the pulley corresponding to one balance.

In chapter 22 Benedetti discussed Aristotle’s wheel, i.e., problem 24 of the Aristotelian Mechanical Problems, which reads:

A difficulty arises as to how it is that a greater circle, when it revolves, traces out a path of the same length as a smaller circle, if the two are concentric.[30]


While the author of the Mechanical Problems referred to dynamical reasons in explaining this apparent paradox, Benedetti resorted to a kinematic argument, a pointwise reconstruction of the trajectory of the motion of a point on the circumference, arguing that it results from a superposition of two motions. In the case in which the motion is controlled by the larger circle, a point on the circumference of the smaller circle traverses a path resulting from an addition of two motions. In the case in which the motion is controlled by the smaller circle, a point on the circumference of the larger circle traverses a path resulting from a subtraction of two motions.

Chapter 23 of Benedetti’s treatise does not exist.[31] In chapter 24 Benedetti discussed problem 30 of the Aristotelian Mechanical Problems, which reads:

Why is it that when men stand up, they rise by making an acute angle between the lower leg and the thigh, and between the trunk and the thigh?[32]


In his response Benedetti suggested that the reason for this behavior is to create an equilibrium of the body with regard to the line that serves as support underfoot.

In chapter 25 Benedetti addressed the last problem, problem 35 of the Aristotelian Mechanical Problems, which reads:

Why do objects which are travelling in eddying water all finish their movement in the middle?[33]


Benedetti’s answer simply referred to the fact that whirlpools are depressed in their middle without giving an explanation of this phenomenon. He could thus restrict himself to arguing that the motion of an object to the center of such a whirlpool is simply its natural downward motion. The final comment by Benedetti is a remarkable conclusion to his criticism of Aristotle as well as his treatise on mechanics:

But in the case of all those other problems that I have omitted, Aristotle’s explanations are correct.[34]



5.2 The Beginning of Benedetti’s Mechanics

After our overview of Benedetti’s book on mechanics, we concentrate on the theses he expounded in the first chapters because they have a foundational character and proved particularly controversial, at least in light of Del Monte’s criticism, which we are aware of from the comments he made in one of his notebooks and from marginal notes in his own copy of Benedetti’s book.

5.2.1 De mechanicis I: “On the different positions of balance beams”

In chapter 1, Benedetti notes that “a body (pondus) […] acquires a larger or smaller weight (gravitas) depending on the different ratio of the beam’s position” (pondus… maiorem, aut minorem gravitatem habet, pro diversa ratione situs ipsius brachii). According to him, a body has the greatest heaviness when the beam at whose extremity it is loaded is in the horizontal position. His idea is based on a simple common-sense intuition: if one considers an equal-arms balance suspended at its center, the weight of a loaded body is:


	borne entirely by the fulcrum when resting vertically upon it,



	entirely hanging on the fulcrum when suspended vertically below it,



	not supported in any way by the fulcrum when the beam is in the horizontal position.




In the first case, the body completely rests or leans on the center (nititur), and the center in turn hinders (impellet) the downward tendency of the weight. In the second case, the body is suspended vertically (pendet) and the center “attracts” it (attrahet), in the sense that it hinders its natural tendency to fall down (inclinatio). Hence, the body attains its maximum weight in the third case. If the balance beam moves upward, departing from the horizontal position, the weight slowly decreases and reaches its minimum at the top when the beam is in the vertical position. If the rotatory motion around the fulcrum continues, now downward, the weight increases again until it reaches its maximum in the horizontal position. It then diminishes until it is suspended entirely below the fulcrum. Benedetti visualizes these variations of weight depending on the position (situs) in a diagram comparing the lines connecting the weight to the center of the world in different cases, more specifically if the beam is:


	horizontal,



	raised upward, or



	moved downward with the same angle as in the second case (which is equivalent to 2).




The parallel lines, called lineae inclinationis or lineae itineris, indicate the direction in which a body would fall if it were free. The closer these lines are to the center of the beam, Benedetti says, the “less heavy” the body becomes.

In his own copy of Benedetti’s book, Del Monte wrote a brief annotation in the margin of chapter 1: “this first chapter is derived entirely from our treatise on the balance in the Mechanicorum liber.”[35] Clearly, he sought to assert the relevance of his treatise for Benedetti’s speculations, in spite of the latter’s claims of originality. It should be remarked, however, that Del Monte’s treatment of the balance, based on the concept of center of gravity, was significantly different from Benedetti’s, which was based on an original reworking of positional heaviness. Del Monte merely reassessed a concept received from authors such as Jordanus Nemorarius, Tartaglia, and Cardano, all of whom he personally opposed. In his book on mechanics, Del Monte had in fact criticized the concept of positional heaviness. Downplaying Benedetti’s theory as a repetition of his predecessor’s theories, he could therefore claim that his own treatment already included a summary (as well as a criticism) of Benedetti’s approach.


5.2.2 De mechanicis II: On the proportion of weights at the extremities of a balance beam in a position other than the horizontal

In chapter 2, Benedetti deals with the proportions of a weight placed at the extremity of a balance beam if its position is not horizontal (De proportione ponderis extremitatis brachii librae in diverso situ ab orizontalis). The thesis to be demonstrated is the following: “The proportion between [the weight of] a body (pondus) at C and [the weight of] the same body (pondus) at F corresponds to that between the whole beam BC and its part BU, which is [set on the beam BC and is] delimitated by the fulcrum and the [intersection between the beam and the] inclination line FUM that connects the weight at F to the center of the world” (Benedetti 1585, 142). For the sake of simplicity, we will represent these relations symbolically in modern terms:
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where C is the weight in the horizontal position and F in the inclined position; BC is the beam and BU the part of the beam BC between the center B and the perpendicular line drawn from F.

Benedetti’s demonstration is as follows. He imagines placing a weight D on the other extremity of the balance that has the same proportion to C as F, that is, the following proportion expressed in modern terms:
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In accordance with Archimedes’s De ponderibus I.6, the balance will be stable if the weight C is loaded at U, since weights and distances from the fulcrum are proportional by supposition.

The next step is to show that F : C = BF : BU (where BF is the beam, hence BF = BC). In order to demonstrate this, Benedetti resorts to the mental model (imaginemur) of a string hanging vertically from F, to which a weight equal to C is suspended. He claims that it is visually evident that the weight has the same effect at F as at U. The same is valid for the case in which the weight is suspended from U and intersects the circumference described by the rotation of the beam at a point E. In both cases, the balance would remain horizontal since the weight C at F, U, or E would balance the weight at D. Benedetti further argues that the balance under consideration can be treated like a bent lever with a horizontal and an inclined arm (FBD or EBD): “si brachium BE consolidatum fuisset […]” (If the beam BE was made solid […]).

The author concluded that his reasoning has satisfactorily demonstrated his thesis: “A body (pondus) is more or less heavy (grave) the more or less it hangs from (pendet) or rests on (nititur) the fulcrum” (Benedetti 1585, 142). And he deems this resting on or hanging from the fulcrum to be the most direct cause (haec est causa proxima, et per se) of the positional changing of a weight.

As an additional commentary, Benedetti remarks that in his diagram he supposes the inclination line CO to be perpendicular to CB and parallel to BQ, whereas CO and BQ in fact converge at the center of the sphere of the elements (centrum regionis elementaris), that is, the earth. But for the sake of his present argumentation, this angle is negligible and one may simply assume perpendicularity and parallelism. Benedetti thus developed a method to quantify positional heaviness that corresponds to the modern concept of “torque.”


5.3 Del Monte’s Criticism Concerning the Non-Negligibility of the World’s Center

As will be shown in the following section, it was only in his initial treatment of the inclined balance, in chapter 1 of De mechanicis, that Benedetti neglected to consider the convergence of the inclination lines to the center of the elements. This omission gave rise to criticism. Del Monte severely criticized both this assumption and Benedetti’s reasoning in general in De mechanicis, in his handwritten notes on scientific and technical matters known as Meditatiunculae de rebus mathematicis. In his notes he assessed Benedetti’s arguments from his perspective, relying on the concept of the center of gravity as it was developed in his own book on mechanics.

In a marginal note to the Diversae speculationes (Figure 5.2), Del Monte expressed his disagreement with Benedetti’s conclusion: “Thus, in this manner, a weight (pondus) more or less hangs from or rests on the center; this is the next cause and the [cause] in itself [of the variation in heaviness].”[36] His disagreement reads as follows:

because that [that is, the greater or smaller extent to which a weight rests at the center] is neither the next [cause] nor the [cause] in itself. For the weight at F of the arm BF is not equally heavy as the weight U of the arm BU; nor is the weight at E of the arm BE equally heavy as the weight at U of the arm BU. Thus, this entire demonstration is false.[37]
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Fig. 5.2: Del Monte’s marginal note to De mechanicis, II. (Max Planck Institute for the History of Science, Library)
This means that Del Monte did not accept the claim that a weight is equally heavy in different positions on the balance beam, provided the projections of the beam along the horizontal are the same length or rather, as Benedetti writes, the distances between the projections of the beam on the horizontal and the center have the same lengths.

To find Del Monte’s counter-arguments, one must look to the Meditatiunculae, f. 145, Contra Cap. 2 Jo. de Benedicti de Mechanicis. As mentioned, he basically rejected Benedetti’s perspective by objecting that he did not take into due account the finite distance of the weights from the center of the world and hence the fact that the plumb lines are not parallel to each other, as Benedetti assumed in this part of his treatise.

In his diagram (Figure 5.3) Del Monte compared the line LUS (parallel to the line AQ, connecting the fulcrum B of the balance with the center of the world M) with the line FM (connecting the upper weight F and the lower weight E with the center of the world M). S is the point at which the line LUS meets the circle that the beam makes around the fulcrum, which is above the position of the lower weight E.
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Fig. 5.3: Del Monte’s critical reworking of Benedetti’s diagram in Meditatiunculae, f. 145. (Bibliothèque Nationale de France)
Next, he considered a bent lever made of the oblique arm BS, rigidly connected to the straight arm BD, assuming that BU is half BD. If a weight is now placed at S that is double the weight at D, the bent lever will be in equilibrium, as Del Monte showed with reference to his book, because the center of gravity of the weights at S and at D will be at the point R, which will be in its lowest place on the vertical line BQ. He therefore concluded that it is the weight at S, but not the lower weight E, that will be equally heavy as the weight at U.

He proceeded to demonstrate this in greater detail by considering the proportions into which the line connecting the two weights is cut by the perpendicular BQ for the two cases, that is, the weight placed at S and the weight placed at E. Del Monte concluded that the same weight is heavier at S than at E. He then turned to a closer consideration of the upper weight F. Again he constructed a bent lever LBD in equilibrium in order to compare it with the bent lever formed with the upper weight F. Again he showed that the weight is heavier at L than at F.

Del Monte concluded by summarizing that the entire fallacy is due to Benedetti assumption that the weight at F would gravitate in the same way as at U, which would only be the case, according to Del Monte, if it were to hang freely.


5.4 Benedetti on Weights and Forces Acting on a Balance

Chapter 3 of Benedetti’s De Mechanicis contains a generalization of the results of chapter 2 or, rather, presents a general rule concerning the action of forces (virtutes) on balance beams, including in the case that they do not act vertically downward but also with an acute or obtuse angle. Benedetti moves forward from the result of the previous chapter as follows: the length of the line perpendicularly connecting the center to the line of inclination (the line BU in the diagram) allows the quantity of the positional force (quantitas virtutis… in… situ) of a weight (F in the diagram) to be established. Thus, Benedetti calls the positional weight a force, and this is the presupposition that allows him to generalize from gravitas the action which he calls virtutes moventes, or “moving forces.” The thesis of this chapter is summarized in its title: “That the quantity of any given weight (pondus) or moving force in relation to another quantity can be determined thanks to the perpendicular projections connecting the center of the balance to the line of inclination.”

Benedetti draws two diagrams showing a balance at whose extremities two weights or forces act in different directions (Figure 5.4). At the left extremity B, a weight E has a downward tendency, while at the right extremity, a weight C acts making an acute or an obtuse angle. According to Benedetti, the length of the perpendicular projection drawn from the center to the inclination line, OT, permits the determination of the distance OI on the beam at which the same force acting vertically downward produces the same effect. Given this equation, Benedetti can determine how much the force acting in a non-perpendicular direction has to be augmented in order to balance an equal weight acting perpendicularly on the opposite beam. This measure is given according to the following proportion (expressed in modern terms):
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where E is the weight acting vertically on the extremity B; C is the virtus movens acting on the opposite extremity A at an angle; BO is the left beam and OI the part of the right beam OA determined as explained above.

In his argumentation, Benedetti thus equates a balance (BOI) with a bent lever (BOT). Accepting this equation, he concluded that, according to commonly shared knowledge (communi quadam scientia), the weights or forces that are required to obtain a perfect balance can easily be calculated.

The chapter ends with a cosmological corollary: “The closer the center O of the balance is to the center of the elementary sphere, the less heavy (minus grave) it becomes.” In fact, the angles between the beam and the inclination lines become progressively smaller.
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Fig. 5.4: Benedetti’s representation of forces acting on a balance in arbitrary directions. (Max Planck Institute for the History of Science, Library)

5.5 Del Monte’s Misunderstanding

In his notes on folio 146 of the Meditatiunculae, Del Monte grappled with Benedetti’s instructions on how to determine positional heaviness in the case of forces acting in an arbitrary direction. These he refuted at length under the erroneous assumption that Benedetti had claimed forces can be indiscriminately replaced by weights. Like Benedetti, Del Monte considered a bent lever BOAC with fulcrum O, weights E and C, a straight arm BO, and a bent arm OAC to discuss the two cases of an acute and an obtuse angle BAC (Figure 5.5).
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Fig. 5.5: Del Monte’s critical reworking of Benedetti’s representation of forces acting on a balance in arbitrary directions. (Bibliothèque Nationale de France)
He first recapitulated Benedetti’s procedure, assuming that a vertical line OT drawn from the fulcrum to the line AC represented the oblique arm of the bent lever. He stated that when the weight C is placed at the end of the horizontal line OI, whose length is the same as that of the perpendicular OT, according to Benedetti it will be in equilibrium with the weight E if the weight C is to the weight E as is BO to OT or OI. Del Monte then summarized Benedetti’s claim that when a force represented by the weight C acts along the line TC, the bent lever formed by the straight arm BO and the oblique arm OTC will also be in equilibrium, which he doubted.

Del Monte reformulated this claim by stating that the same weight C will be in equilibrium with the weight E whether it is placed on the straight balance BOI or on the broken bent lever BOTC. He thus replaced Benedetti’s conception of a force acting along an oblique line with that of a weight always tending downward and as a result arrived at absurd conclusions.

Del Monte then showed that the same weight will be heavier on the horizontal at point I than along the bent lever at T, demonstrating that the bent lever TOB will not be in equilibrium if the straight lever BOI is in equilibrium. To show this, Del Monte again proceeded by finding the center of gravity of the weights E and C placed at T. More precisely, Del Monte determined a position for the weight C where the bent lever is in equilibrium, a position, however, that is distinct from T. Thus it follows that T cannot be the position of equilibrium. For this purpose, he extended the line BT to D, just beneath I, so that it is immediately evident that if the weight C is placed at D, the center of gravity of the two weights will be just beneath the fulcrum.

Using the same pattern, he continued by showing that the bent lever BOC cannot be in equilibrium because its center of gravity S can never fall on the perpendicular line OU through the fulcrum. Finally, he applied this argument to the broken bent lever BOTC. Del Monte next addressed the case in which the bent lever is characterized by an obtuse angle BAC, showing that the weight at T is lighter than the weight at I. In his concluding remarks, however, he began to waver. Once again, he stated that Benedetti is completely mistaken when applying his procedure to weights. But he did admit that this may be true when dealing with a force.

As an afterthought, Del Monte once again criticized Benedetti’s appeal to common sense: he did not feel this to be worthy of an expert mathematician. And as a second afterthought, he constructed an extreme case in which it is immediately clear that the broken bent lever cannot be in equilibrium if weights are attached to it rather than forces.

The following considerations enable Del Monte’s marginal annotations to Benedetti’s De Mechanicis III to be understood. These are not perfectly legible, but nonetheless their meaning becomes clear in light of the Meditatiunculae:

If we understand that a weight is at C, as we can assume from his own words, then CT must also be understood as being solid [and connected with] the solid lines TO […] If we hence understand that C is a weight and not moving, [the proposition] is false. If it is understood that C moves as […] of a man, it can be true, since what moves is not a weight. [But] if he himself assumes in the following that [this] can be demonstrated [also for a weight], nothing […] therefore as is evident in chapter 7.
All demonstrations of the author are founded on these two chapters inasmuch as they are the first fundaments of mechanics; once their falsity is recognized, everything is rejected.[38]



5.6 Diverging Approaches to Tartaglia

Del Monte’s and Benedetti’s criticisms of Tartaglia’s conception of positional heaviness help us to understand where these two scholars converge and diverge on the issue of the equilibrium (or lack of equilibrium) of a balance deflected from its horizontal position, and also the reasons for the presumed equilibrium or tendency to restore it. Moreover, their arguments reveal a different attitude toward the medieval tradition of the scientia de ponderibus and the gravitas secundum situm.

5.6.1 The Tradition of Nemorarius, Tartaglia, and Cardano

The concept of gravitas secundum situm, or positional heaviness, was extensively employed in Jordanus Nemorarius’s Liber de ponderibus. Del Monte owned and annotated a sixteenth-century Nuremberg edition of the book, commented, and illustrated by Petrus Apianus. Del Monte’s handwritten annotations document his general disagreement with the approach of this medieval scholar, who did not know the Archimedean concept of the center of gravity and therefore tried to develop a deductive science of weights relying solely on the Aristotelian theory of motion and its development in the Arabic tradition of the science of weights. We have already hinted at the Aristotelian framework underlying the concept of gravitas secundum situm. In his book, Jordanus stated that a deflected balance would return to the horizontal position (his second proposition) (Nemore 1565, B2 r). According to Jordanus, the upper weight acquires more positional heaviness than the lower one due to the fact that its descent is less oblique. In fact, he postulated that positional heaviness depends on the obliqueness of descent of a weight (his fourth postulate) and that “a more oblique descent partakes less of the straight [descent] for the same quantity [of path]” (fifth postulate) (Nemore 1533, A4 r). The determination and possibly the quantification of obliqueness was therefore essential to establish the behavior of a deflected balance.

In the sixteenth century, Tartaglia in Quesiti, et inventioni diverse (1546), and Cardano in Book 1 of De subtilitate (first edition, 1550) and in Opus novum de proportionibus (1570), expounded their own versions for determining descent and reinforced Jordanus’s second proposition (that the deflected balance returns to the horizontal position). A brief account of three ways to determine positional heaviness is given in the following pages. The first two are derived from Tartaglia and the last from Cardano.

Descent: A first method of dealing with positional heaviness consisted in comparing the lengths of the projections of the equal arcs described by the motion of opposite balance beams—one ascending and one descending—on the vertical line of descent to the center of the world.

As Tartaglia’s diagram in Figure 5.6 shows, the vertical component of descent of the upper weight is always larger than that of the lower. Thus, the former acquires more heaviness (secundum situm) than the latter and the balance returns to the horizontal position.
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Fig. 5.6: According to Tartaglia, the body at I is positionally heavier than the body at V, since the projection of the arc IL on the vertical XY is greater than the projection of VF, WF. (Max Planck Institute for the History of Science, Library)
Angle of contact: Tartaglia’s second method of determining positional heaviness consists in comparing the angles between the circular path of the beams and the perpendicular lines connecting the weights to the center of the elements (as already mentioned in chapter 4). These angles “of contact” are also called “curvilinear angles” or “mixed angles” since they result from the intersection of a straight line downward and a curved line, that of the circle circumscribing the balance (Figure 5.7).
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Fig. 5.7: Tartaglia’s representation of the angle of contact for the determination of positional heaviness. (Max Planck Institute for the History of Science, Library)
By comparing the angles of contact of the two weights, Tartaglia could establish that the higher angle is always smaller than the lower; therefore, the higher weight has a straighter descent and is positionally heavier. The inclined balance would therefore return to the horizontal position. It should be noted that Tartaglia perceived the comparison of curvilinear angles as problematic. He considered the ratio of two such angles to be less than any ratio between determined quantities. As a consequence, no weight placed on the positionally lighter side of the deflected balance could compensate for the other weight and keep the balance inclined. On the contrary, any additional weight—no matter how small—would have produced an opposite displacement of the balance beam toward the vertical.

The angle between the support and the beams: We have so far considered two ways of determining positional heaviness on the basis of Tartaglia’s Quesiti. Assuming that positional heaviness depends on the obliquity and straightness of descent, positional heaviness can be determined either from the projections of the descents on the vertical, or the curvilinear angles that are produced by the intersection of the descent arcs and the lines connecting the weights to the center of gravity. Cardano considered three criteria for establishing positional heaviness which he mistakenly regarded as equivalent: first, the distance of the beam from the vertical; second, its distance from the horizontal; and third, an angle that he called meta. This was the angle between the support of the balance and the beam. Commenting on the diagram that is reproduced here as Figure 5.8, he explained:

Aristotle says that this happens when the support is above the balance, because the angle QBF of the meta is larger than the angle QBR. And similarly, when the support is QB, the meta will be AB, and thus the RBA will be larger than the angle FBA, but the larger angle will render the weight heavier. […]
The general reason is hence this: the more the weights are removed from the meta or from the line of descent along a straight or an oblique line, that is, [as measured] by an angle, the heavier they are.[39]
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Fig. 5.8: According to Cardano, there are three ways to determine positional heaviness. The positional heaviness at point F, for instance, may be determined by the horizontal FP, by the vertical FL, or by the angle QBF. (Max Planck Institute for the History of Science, Library)
Given these premises, Cardano contended that a weight will reach its maximum positional heaviness in the horizontal position. He therefore shared Nemorarius’s and Tartaglia’s opinion about the return of an inclined balance to the horizontal position.


5.6.2 Del Monte’s Critical Remarks on Positional Heaviness

Del Monte’s criticism of Benedetti, in the Meditatiunculae as well as in the marginal remarks of his copy of Diversae speculationes, are closely related to his criticism of Nemorarius, Cardano, and Tartaglia in his Mechanicorum liber (1577). Here he dealt extensively with the balance and provided a detailed discussion of the theories of these scholars which he judged to be irremediable. These theories supported the idea that an inclined balance returns to the horizontal and were thus at odds with his own treatment of the matter, which he based on the Archimedean concept of center of gravity. Del Monte believed that an ideal balance would remain in any position as long as it had equal arms, was hinged on its fulcrum and was loaded with equal weights. The only difficulty in testing this theory, he asserted, was the technical difficulty in constructing a perfect balance. It should be noted, moreover, that he assumed that a center of gravity meeting the requirement of his (and Pappus’s) definition of the center of gravity always exists:

The center of gravity is a certain point within it, from which, if it is imagined to be suspended and carried, it remains stable and maintains the position which it had at the beginning, and is not set to rotation by that motion.[40]


Apart from the conceptual irreconcilability between his own approach and that of the Nemorarius school, Del Monte tried to demonstrate the inconsistencies of positional heaviness also within the conceptual framework of his adversaries. One of his main objections was based on a consideration of the cosmological context, which he considered relevant to correctly treat the inclined balance, at least with regard to positional heaviness. Of course, this aspect indeed matters when considering Tartaglia’s remark that the difference in positional heaviness is infinitesimally small and cannot be compensated by any finite weight resulting from the infinitesimal difference between curvilinear angles.

Contrary to the assumptions of Nemorarius and his successors, Del Monte noted that the downward tendencies of the weights are not parallel but converge at the center of the world. Since the directions toward the center of the world from different points on the circular path of the end of the beam cannot be parallel, they are inappropriate for representing positional heaviness. From the fact that those lines converge, he argued further that the lower weight should actually become positionally heavier than the higher one. His idea is clearly illustrated by the diagram in Figure 5.9.
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Fig. 5.9: According to Del Monte, if S represents the center of the world, then the mixed angle SEG between the circular path of the weight at E and the direction to the center of the world is less than the mixed angle SDG. Thus, contrary to what his adversaries claim, by their own suppositions the weight placed at E must be heavier than that at D. (Max Planck Institute for the History of Science, Library)
Del Monte objected that, from the point of view of positional heaviness, it is not in the horizontal position that a body weighs the most but at that point where a straight line drawn from the center of the world touches the circle described by the balance arm. Certainly, if the center of the world were infinitely distant and all lines of direction converging at it were perpendicular and parallel to each other, then the extreme point would mark the horizontal position of the balance arm. Still, for a finite distance from the center of the world, the point where the weight is heaviest lies instead slightly below the horizontal through the fulcrum. Del Monte even demonstrated that the closer the balance is to the center of the world, the further this “extreme point” (where the weight is heaviest) will lie from the horizontal position of the balance arm (as seen from the fulcrum).

Del Monte’s crucial objection to the Nemorarius school was that one should not consider both weights separately, but rather in terms of their connection by the balance beam. He drew attention to the fact that one must not compare two descents, but rather a descent on one side with a rise on the other. With regard to their positional heaviness the two weights are then equal. Thus Del Monte could claim, using the premises of his adversaries, that the deflected balance does not return to the horizontal.


5.6.3 Benedetti on Tartaglia’s and Nemorarius’s Shortcomings

Benedetti addressed the ideas of Tartaglia and Nemorarius on positional heaviness in section seven of his De mechanicis. There, Benedetti stressed that his approach to positional heaviness, focusing on the distance from the fulcrum to the line of inclination, was distinct from and superior to Tartaglia’s approach in the Jordanus tradition of straightness of descent.

More specifically, Benedetti refuted several of Tartaglia’s claims. In particular, he disputed the central thesis that when a balance is moved from its horizontal position, it will return to this position because the body that has moved upward will attain greater positional heaviness than the body which has moved downward.
As we have seen above, Jordanus’s and Tartaglia’s arguments were based on a comparison of the descents of the two weights. In other words, the balance would have to break in the middle to visualize these descents. Benedetti now pointed to the simple fact, already emphasized by Del Monte, that when one weight descends, the other must ascend, and that the corresponding arcs will always be similar to each other and positioned in the same way. He concluded that no positional difference in heaviness can be produced in the way that Tartaglia argued.

Nevertheless, Benedetti did not believe in an indifferent equilibrium of such a balance when considered in a cosmological context. In the continuation of his argument, he came to the conclusion that when such a balance in equilibrium is displaced from its original horizontal position, the weight that has been lowered will actually assume a greater positional heaviness than the one that has been lifted up:

Therefore the weight of A in this [lower] position will be heavier than the weight of B.[41]


He reached this conclusion by taking into account that the lines of inclination of the two weights are not parallel to each other but must converge at the center of the elements. The effective lever arms of the two weights must hence be determined by perpendicular lines drawn from the center of the balance to these lines of inclination. It now turned out that the perpendicular line corresponding to the weight that had been lowered is longer than the line corresponding to the weight that had been lifted. Consequently, the lower weight had become heavier positionally, so that one would expect the balance to tilt into a vertical position.

Benedetti added some more critical remarks on Tartaglia’s consideration of positional heaviness. As we have seen, Tartaglia had argued in Quesiti that the upper weight attains a greater positional heaviness than the lower one, but that this difference is arbitrarily small and can therefore not be compensated by any finite weight.
This conclusion was reached by comparing curvilinear angles of contact on each side of the balance. In his analysis of this argument, Benedetti again emphasized that the lines of inclination are not parallel to each other but must converge toward the center of the elements, just as Del Monte had done before him. Clearly, since Tartaglia’s argument hinges on angles of contact, which are infinitesimally small compared to ordinary angles, even such a small deviation from the parallel must be relevant. Taking this into account, Benedetti was able to construct a contradiction, thus refuting Tartaglia’s argument. He concluded:

Now the whole error into which Tartaglia and Jordanus fell arose from the fact that they took the lines of inclination as being parallel to each other.[42]


In summary, Benedetti introduced a way of determining the positional effect of a weight or a force that, in the cases he considered, essentially produces the same results as the application of the modern concept of torque. In particular, Benedetti had managed to go beyond the consideration of weights tending downward to include forces acting in an arbitrary direction. In this way, he was also able to take into account the fact that, on a spherical earth, the lines of inclination of weights on a balance are not parallel. He did not manage, however, to successfully apply his measure of positional heaviness to challenging objects such as the inclined plane.


5.7 The Triangulation Benedetti-Del Monte-Galileo

In this chapter, we have dealt with Del Monte’s and Benedetti’s different approaches to mechanics emerging from their reflection on the balance and their treatment of earlier authors. Relative to the issue of positional heaviness, Del Monte’s self-positioning was essentially external whereas Benedetti positioned himself (albeit critically) within the tradition of the Nemorarius school. He explicitly mentioned Tartaglia and Cardano as relevant sources for his treatment, whereas he omitted any mention of Del Monte.[43] In spite of their opposite intentions and mutual suspicion, Benedetti and Del Monte shared several opinions and sometimes reached the same conclusions, albeit following different paths: both considered the cosmological center of gravity relevant for an evaluation (and criticism) of Tartaglia’s concept of positional heaviness, and both remarked that one cannot treat the two balance beams separately, but rather emphasized that they must be considered simultaneously. Moreover, both stressed the ambiguity of the concept of a mixed angle and the difficulty of its determination. Nevertheless, their approaches were quite different. As mentioned, Benedetti still worked within the framework of the gravitas secundum situm, while Del Monte renounced it in favor of the concept of centrum gravitatis. For Del Monte, the displacement of the balance toward the vertical position was an absurdity that revealed the untenability of Tartaglia’s premises. Benedetti deemed this vertical tilt to be the consequence of a correct analysis of the balance based on a concept close to the modern idea of torque, in consideration of the cosmological context. Furthermore, one should stress the importance of Benedetti’s attempt to determine the quantity of positional heaviness, a fact that distinguishes him from his predecessors. Additionally, unlike Del Monte, he treated the balance by also taking into consideration the general case of forces acting arbitrarily on the beams.

In conclusion, it may be useful to recall the problems linked to the triangulation Benedetti-Del Monte-Galileo, on which the equilibrium controversy sheds new light. The remarkable proximity of these authors on several issues is well known in the history of mechanics. Nevertheless, recent accounts tend to neglect or even deny a possible influence of Benedetti on Galileo.[44] By contrast, the influence of Benedetti on Galileo was assumed and underscored by earlier scholars like Raffaello Caverni, Pierre Duhem, Emil Wohlwill, and Ernst Mach.[45] It is helpful to mention the most important issues common to these authors: the attempt at a theory of motion based on Archimedean hydrostatics, the treatment of the acceleration of fall and its causes, the formulation of what in hindsight appear as proto-inertial principles, a similar treatment of the bent lever, the analysis of the relation between vibrating strings and musical tones, their views on the irradiation of surfaces and on thermal and hydrostatic phenomena, and, last but not least, their support of the Copernican world system.[46] Although many of these themes and ideas belonged to the shared knowledge of preclassical mechanics, in some respects the agreement of their approaches is so striking that one may suspect that this is not mere coincidence.[47] Another potential intermediary was Galileo’s friend Paolo Sarpi who discussed Benedetti’s theory of fall in Pensieri naturali e metafisici. In any case, the strongest evidence of Galileo’s acquaintance with Benedetti’s insights is provided by Del Monte’s Meditatiunculae.

An important clue is page 145bis of the Meditatiunculae (Figure 5.10), which is the page opposite the one containing the detailed criticism of Benedetti dealt with in this chapter. This page shows Galileo’s construction of the inclined plane, reducing it to a bent lever.
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Fig. 5.10: Del Monte, Meditatiunculae, p. 145bis showing Galileo’s construction relating the bent lever to the inclined plane. (Bibliothèque Nationale de France)
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Fig. 5.11: Del Monte’s construction related to the inclined plane on p. 64 of his notebook. The construction was adapted from Pappus’s erroneous solution. (Bibliothèque Nationale de France)
This fact is all the more noteworthy since Del Monte’s notebook, on an earlier page, also contains his own problematic adoption of Pappus’s analysis of the inclined plane (Figure 5.11).[48] In his writings, Galileo had criticized this analysis, substituting it with his own solution of the problem, which makes use of the bent lever conceptualized in the same way as Benedetti had done.[49] Del Monte therefore must have learned about this proof from Galileo, and he must also have seen the connection to Benedetti’s methods. In any case, it is likely that the two scientists discussed this connection and quite plausible that Galileo became familiar with Benedetti’s work through Del Monte. Galileo began to correspond with Del Monte in 1588, three years after the publication of Benedetti’s Diversae speculationes and shortly before he embarked on the writings that later became known as De Motu.[50] Galileo first wrote a dialogue version of De Motu and then an essay in twenty-three chapters. Only the second essay version of these writings contains his proof of the law of the inclined plane, the argument about continuity of motion along a straight line, and a mention of Copernicus. This version was most likely written after Galileo became familiar with Benedetti’s work. His treatise on mechanics, which for the first time discussed explicitly the problem of the effective lever arm, was written much later, certainly after he had visited Del Monte in 1592 during his journey to Padua. Hence, it seems most likely that Galileo was already familiar with Benedetti’s key ideas at the time of writing these works.

Recent research into Del Monte’s biography has shown that Del Monte and Galileo must have met as early as 1589 in Tuscany.[51] They might even have met jointly with Galileo’s teacher, Mazzoni, who, as mentioned earlier, cited Benedetti in his work. Thus, Del Monte, Mazzoni, and Galileo may have discussed Benedetti’s Diversae speculationes, leading Galileo to reconsider his work in progress on motion and, in particular, his treatment of motion along inclined planes, making use of Benedetti’s theory of the bent lever that was mentioned in Del Monte’s notebook. But Benedetti’s impact on Galileo probably went even further than that. Galileo may have started taking the Copernican hypothesis much more seriously after his encounter with Benedetti’s work, discussing this as well as other subjects with Mazzoni. In the above-mentioned letter of 1597, Galileo praised Mazzoni for his Praeludia and reminded him of the controversial issues on which they had meanwhile reached an agreement, and also tried to press him on the Copernican hypothesis.

In particular, Galileo’s concept of momento[52] and his analysis of the bent lever—crucial to both his mechanics and his theory of motion—evidently emerged from the midst of the controversy about positional heaviness. In that debate, Galileo took a position much closer to Benedetti than to Del Monte. Rather than gravitas secundum situm, Galileo used the concept of momento or momentum that Del Monte had introduced in his book by quoting Commandino’s definition of the center of gravity. But while Del Monte made no further use of this in his mechanics, Galileo took this concept from the respected Urbino school, gave it a new meaning that was taken from Benedetti, and made it a pillar of his own conception, which included Commandino’s definition of the center of gravity:

Center of gravity is defined as that point in every heavy body around which parts of equal moments are arranged.[53]


The evidence for this claim concerning Benedetti’s legacy in Galileo’s work derives from the marginal notes Del Monte made in his copy of Benedetti’s book, as well as from his entries in the Meditatiunculae which contain traces of Galileo’s intervention in this controversy.[54]

According to Benedetti and Galileo (and contrary to Tartaglia and Del Monte), the effective length of the lever arm, obtained by drawing a perpendicular from the fulcrum of the balance to the line of inclination, determines the effectiveness of a weight or a mechanical constellation. In his Mechanics, Galileo later stressed how important it is to carefully define the effective distances of weights from their support:

There is one thing that must be considered before proceeding further, and this concerns the distances at which heavy bodies come to be weighed; for it is very important to know the sense in which equal and unequal distances are to be understood, and in what manner they must be measured.[55]


In his analysis of the inclined plane using the bent lever, Galileo also made clear that this procedure is critical for determining the momento of a given weight.[56] As discussed earlier, in his Diversarum speculationum […] liber, Benedetti convincingly demonstrated the efficacy of this method for determining the magnitude of a force or weight according to its position.

In conclusion, the very existence of Del Monte’s annotations on his copy of Benedetti’s Diversae speculationes provides a definitive answer to the question of whether Del Monte had read this book or not.[57] It is also difficult to imagine that he did not discuss his views on Benedetti’s mechanics with Galileo, views that he considered both misguided and profoundly challenging, as is made evident in his handwritten notes. It was most probably Del Monte, Benedetti’s fervent opponent in matters of mechanics, who served as a conduit to Galileo. At the same time, he also made it virtually impossible for Galileo to openly admit to Benedetti’s influence if he did not also want to jeopardize the protection of the most important patron of his early career.
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  6. Astronomy

6.1 Benedetti as an Astronomer

Benedetti’s astronomical considerations are not systematic. They are scattered throughout the volume in different sections. In spite of the difficulty of ordering them and obtaining an overview, they were very much appreciated among his contemporaries. Apart from Kepler’s eulogy of Benedetti’s ingenuity, the broad European success of the astronomical parts of this work is documented in other references. A few years after the publication of the Diversae spaeculationes, Brahe must have had a copy of it in Denmark, as he quoted it extensively and accurately on two occasions. In his correspondence with Landgrave William IV and the Hesse-Kassel court mathematician Christopher Rothmann, he referred to Benedetti’s observation of the light of Venus reflected on the part of the lunar disc not presently enlightened by the sun:

In fact, I sometimes saw that Venus illuminated in a rather sensible manner that part of the Moon that was most distant and opposed to the Sun, although the Moon is by far more distant from Venus’s circuit than the comet. I remarked that the Venice patrician Giovanni Battista Benedetti, the most excellent philosopher and mathematician, noted something similar in that erudite work which he wrote on mathematical and physical speculations. At the end of an epistle to a certain Savoy baron, Filiberto, he says: “[…] that the part of the Moon which is deprived of the Sun’s light is sometimes partially illuminated by Venus’s light. I observed this often and showed it to many people.”[1]


Brahe quotes this passage correctly from Benedetti’s letter to Baron Emanuele Filiberto Pingone “De Luce, Lumine, et Colore, De obiectu oculi, De lumine Lunae, et Rubedine nubium” (On light, lumen, and color; on the eye’s object, on the lunar lumen, and the redness of the clouds).[2]

A second long direct quotation of Benedetti can be found in Brahe’s book on the nova of 1572, which was part of the Astronomiae Instauratae Progymnasmata, posthumously published in Prague in 1602.[3] The Danish astronomer here praised Benedetti as a “philosophus et mathematicus inprimis excellentem,” and his work as “praeclarum Opus.” He entirely reproduced Benedetti’s letter and diagrams on the star in Cassiopeia.[4] This letter was directed against Annibale Raimondo—an author whom Brahe also criticized—and demonstrated that the nova appeared above the sublunary sphere. Brahe commented:

Here follows the epistle which I referred to. It is taken from the aforementioned book by [Giovanni] Battista Benedetti alongside the demonstrative diagrams offered by the same author. Afterwards I will consider others, who discussed that star [i.e., the nova of 1572] in an extraordinarily incompetent manner. This [quotation from Benedetti] (as mentioned) will cast light on these issues through a synthetic and wise geometrical truth, so that no significant doubt will survive.[5]


Another reader of the Diversae speculationes was the English scholar of magnetism William Gilbert. In De mundo nostro sublunari philosophia nova (New Philosophy on Our Sublunary World, written about 1600 but published long after the author’s death, in Amsterdam in 1651), he in fact discussed Benedetti’s views on the spots on the surface of the moon, in a chapter trying to determine which parts of it were seas and continents.[6] It is evident that the Diversae speculationes had a wide European circulation, and that the astronomical part attracted the attention of many scholars dealing with mathematical and physical issues.

Benedetti’s treatment of astronomical matters ranges from the calendar reform to the nova of 1572, sundials, and astrology. We would like to focus on a special issue: Benedetti’s defense of ephemerides, Defensio ephemerides, and the quarrel that motivated its writing. This defense of ephemerides figures as one of the epistles of the Diversae speculationes. It is the Latin translation of an Italian letter, Intorno ad alcune nuove riprensioni… contra alli calculatori delle effemeridi (Letter in the Form of a Discourse… Addressed to the Illustrious Mr Bernardo Trotto Concerning Some New Criticism and Corrections against the Ephemerides Calculators, Turin, 1581), addressed to Trotto, which Benedetti had already published when a heated quarrel on the reliability of ephemerides burst out in Turin between 1580 and 1581. In the following pages we will give an account of these facts.[7]


6.2 The Controversy over the Reliability of Ephemerides

The ephemerides controversy began with the publication of Altavilla’s Animadversiones in ephemeridas (Remarks against Ephemerides, Turin, 1580). This lesser-known author from Vicenza intended to denounce the inexactitude of all existing astronomical computations.[8] For this purpose he compared predictions and horoscopes cast using different sets of tables and ephemerides. In particular, he pointed out that ephemerides diverged from each other even more than the astronomical tables, Alfonsine or Copernican, from which they were derived. In his opinion, this fact undermined the reputation of astronomy in general, regardless of whether its cause was the inaccuracy of the compilers (calculatores) or the inexactitude of the tables themselves: “We consider nothing to be more odious than an unreliable person who is regarded by many as trustworthy.”[9] Altavilla declared himself unwilling to decide between Alfonsine or Copernican computations. However, he himself was probably interested in the cosmological issue, judging by the fact that the Animadversiones were introduced with a poem by Pandolfo Sfondrati in favor of a new world system with the earth in motion.[10]

Altavilla had established by observation that both Alfonsine ephemerides and Johannes Stadius’s Copernican computations were in disagreement with the heavens. Still, Stadius’s computations proved to be in better agreement with the heavens. The reference to Stadius is not casual, since the Flemish astronomer had been a protégé of duke Emanuele Filiberto of Savoy, as one can read in the Ephemerides novae of 1556, where the author gave himself the title “mathematician to the King [of Spain] and the Duke of Savoy” (Regius et Ducis Sabaudiae mathematicus). Altavilla listed predictive errors of Ptolemaic astronomers (Regiomontanus, Stöffler, Leowitz) as well as those of post-Copernican ephemerists (Stadius and Giuntini). This led him to skepticism toward predictions in general: “You see, dear reader, how reliable ephemerides are.”[11] Altavilla invited scholars (magistri) to trust only their eyes and to correct astronomy through observational campaigns with no regard for any authority: “Posterity should learn how dangerous it is to blindly adhere to the opinions of the ancients without [perfecting the art through] daily observations of the heavens, and to prefer their opinions to truth.”[12]

The Animadversiones were soon followed by a second publication in Italian: Breve discorso intorno gli errori dei calculi astronomici (Brief discourse on the mistakes of astronomical calculations, 1580). A poem by a certain Francesco Onto of Pinerolo, inserted as a preface to the Breve discorso, made its polemical target explicit: “Altavilla has unveiled the astrologers’ fallacy, as they think to cast certain [astrological] judgments about our lives relying on flawed ephemerides.”[13] Altavilla’s criticism was directed mainly against astrology, whose validity he considered to be doubtful due to the inaccuracy of predictions. His argumentative strategy was no different than that of Pico della Mirandola in books 8 and 9 of the Disputationes in astrologiam divinatricem (Disputations against divinatory astrology, 1496): an attack on mathematical astronomy aimed to discredit astrological forecasting. Altavilla even claimed that astrologers and ephemerists should renounce their activity, as they were not capable of superseding the flaws of their discipline: “Since it is impossible for the scholars in those sciences (especially those who are not capable of using the tables) to renounce ephemerides, and they know that they will encounter irremediable errors, they should be forced to abandon their studies.”[14]

In his second publication, the Discorso, Altavilla complained that many scholars (who were not named) pretended to ignore his criticism. He explained that the decision to write another booklet, this time in Italian instead of Latin, originated from the desire to reach readers outside academic and scholarly circles, probably also at the Savoy court: “In these few pages, I aimed at demonstrating not only to the learned man, but also to everybody else, that the errors [of the ephemerides] are worthy of consideration.”[15] He first reassessed the inadequacy of Alfonsine tables and Alfonsine ephemerides (those of Peuerbach, Prugnerus, Bianchini, Regiomontanus, Stöffler, Schöner, Gaurico, Pitati, Simi, Carelli, Moletti, Leowitz, and others). He moreover stressed the superiority of the Copernican tables in order to show the inconsistency of some unnamed Turin ephemerists who used Alfonsine ephemerides for their predictions although they claimed to prefer Copernicus. To illustrate this inconsistency, he analyzed some astrological figures on the basis of Stadius’s and Giuntini’s tables. In the last section Altavilla turned on the Copernican ephemerists, denouncing the excessive difference between computations based on Stadius and Giuntini: “And the difference between one computation and the other is really great and monstrous.”[16]

This attack on the reliability of astronomical computations and astrology provoked negative reactions both at the university and at the court. Altavilla thus felt compelled to challenge his critics to an academic debate on August 14 and 15, 1581, announcing it through a broadside that is still preserved in the libraries of Turin, along with copies of his Animadversiones.[17] The public dispute concerned the theory of Mars for which, as one reads, some scholars blamed him. He maintained, in fact, that Mars cannot stay in a zodiacal sign for more than two months, considering that its entire revolution lasts twenty-four months. He argued that ephemerides are wrong if they forecast that it would spend six or even seven months in the same zodiacal constellation. This incorrect opinion presented the court mathematician and philosopher Benedetti with an occasion to intervene and criticize Altavilla on this and other issues related to astronomical theory, computation, and astrological prediction.

Soon after Altavilla’s public dispute, Benedetti published an epistle “on some recent remarks and emendations directed against ephemerists” (Turin, 1581). At the beginning, Benedetti indicated Altavilla’s intentions: “I assume […] that his intention was only to demonstrate that [different] ephemerides assigned a different place to the planet at the same point of time […] and that, as a consequence, they offer no certain ground on the basis of which the future can be judged or predicted.”[18] In his account, Benedetti rejects Altavilla’s complaint that Copernican and Alfonsine ephemerides diverge from each other more than the tables from which they are derived. He assures the reader that “the people who calculated have been very accurate and trustworthy” (i calcolatori sono stati diligentissimi e fedeli) and they are exact in their calculations, although some minor and accidental mistakes can occur.[19]

Moreover, he accuses Altavilla of misunderstanding Ptolemy’s astrology, interpreting it in light of Abu Ma’shar and Al-Qabisi (Alcabitius). In particular, Altavilla draws from these sources the rule of the “triplicity” of the conjunctions of Jupiter and Saturn, according to which these planets meet four times in the same three astrological signs, or trine, before they can meet in the next trine. However, although the mean motions of two planets should meet in the triplicity sign, nonetheless their “real” motions (those observed and calculated by the ephemerides upon which astrological predictions rely) may meet elsewhere. This is an obvious consequence of planetary theory. In fact, it distinguishes between “mean” motions, which correspond to the revolutions of the deferents, and “real” motions, which correspond to observable phenomena and are the product of moving epicycles. Benedetti calculates the period of triplicity to be 794 years and 138 days, whereas the Arabs on whom Altavilla relies overestimated it at 960 years.[20] He furthermore remarks that Altavilla neglected planetary theory by criticizing those who let Mars run too fast or too slowly along the signs of the zodiac. Simple observations would show the correctness of the theory according to which the planet can remain in the same sign for six or even seven months. Benedetti explains that the amplitude of Mars’s epicycle accounts for its complex phenomenology, in particular the long period of retrograde motion. On this account, he reports an observational campaign accomplished between 1565 and 1566 in order to check Stadius’s ephemerides:

Yet, he [Altavilla] dared too much, seeking to reprimand so many talented ancient and modern men who, as is required by diligent observers of the heavens, checked with their own eyes these appearances of Mars as well as of the other [planets]. From those [observations], they were forced to “imagine” such a large [Martian] epicycle. By contrast, he has never observed the motions of either this or any other planet, but rather limited himself to look at what is written in the ephemerides. In fact, if he had at least said that he observed Mars’s journey for a certain period, and that he found that the others’ opinion was false, he would have at least given some “color” to his opinion. In my assessment, however, if he had made an observation of the path of Mars, he would not have held the contrary view. In fact, the truth is the following: in every revolution of its epicycle, Mars in the lower part of its epicycle always stays many months (six or seven, or more) in a twelfth [duodecatemerio] of the zodiac. I observed this many times, for instance, in the years 1565 and 1566. First, consulting Stadius’s ephemerides, I found that Mars would finish its retrograde motion on about 12 January 1566, in 16° of Gemini, and that, equally, Mars would be in the same place on the last day of August 1565, before it began its retrograde motion. Second, I found that, after that retrograde motion, on 11 April 1566, Mars would be in 16° of Cancer, so that it would take [Mars] seven months and eleven days [to move] those thirty degrees, from 16° of Gemini to 16° of Cancer. After these computations, I took the instruments and got ready to make a test. And I found that the last night of August of the year 1565 Mars was in the aforesaid 16° of Gemini, as Stadius had noted. I then made observations every week, in order to see the retrograde motion, and I saw that, at about the end of October, the [planet] began its retrograde motion and that retrograde motion lasted until January (or about January) 1566. I later observed the position of that planet on 11 April, and I found it in 16° of Cancer, that is, the place where Stadius had located it. Thus, my experience confirmed Stadius’s computations and I found that he was not mistaken. In the same manner, everybody can ascertain the truth every two years by carrying out observations.[21]


Benedetti thus demonstrated not only the theoretical incompetence of his opponent, but also his lack of empirical verification. Altavilla’s appeal to base astronomy using observation backfired. Benedetti challenged his opponent to observe Mars’s backward motion in Cancer which, according to Stadius’s tables, would begin on November 20, 1582 and last until the end of February 1583. He furthermore observed that everyone familiar with planetary theory would understand the reasons for the orbit of Mars and other planets. For the theory, he added, it did not matter whether one relied on Ptolemy’s Almagest or on the “Rivolutioni de gl’orbi celesti dell’eccellentissimo Copernico.”[22] Of course they were only equivalent as far as the understanding of a system of deferents and epicycles was concerned, but not in their general hypotheses, since Benedetti himself tended toward heliocentrism.

As to the difference between Leowitz’s and Stadius’s computations, Benedetti traced this back to the contrast between the theories underlying the Alfonsine and the Copernican tables. Nonetheless, he ensured that ephemerides never diverged by more than three degrees. Thus, if Altavilla detected greater discrepancies, this was due only to false computations. Benedetti added that Stadius’s superiority over Leowitz was a consequence of him employing better parameters. He advised Altavilla to always rely on the most recent observations and tables.[23] In fact, he judged the progress of astronomy to be such that more recent tables would inevitably be superseded by new ones, augmented and perfected through new observations, just as Copernicus had superseded Alfonso’s astronomers. Divergence between ephemerides was not a shortcoming, but a necessary and desirable sign of the advancement of knowledge and predictive accuracy.

As a courtier expert of mathematics, Benedetti defended the validity of some astrological figures that Altavilla criticized in his second published work, Breve discorso. These horoscopes had probably been cast by somebody that he knew well. Altavilla complained that some astrological figures had not been calculated on the basis of Copernican tables. Benedetti replied that it was not always necessary to use the best tables for predictions, especially if a generic horoscope was expected and if the astrologer had no Copernican tables to consult. He showed, moreover, that Altavilla himself was not able to employ Giuntini’s tables properly and made mistakes of computation. He concluded: “And such monsters [those denounced by Altavilla] are not generated by different tables or ephemerides but, instead, they are the offspring of this author.”[24] He added as a remark: “As to the difference of the Sun according to Copernicus and Alfonso, no learned man, [expert] in these sciences, ignores it, and, as a consequence [everybody knows] the different place [assigned to it] in the heavens during the annual revolutions.”[25] In 1581, the general views of De revolutionibus were so well known in Benedetti’s environment that he deemed it unnecessary to expand on them in the context of a polemic on the accuracy of heavenly computations. The cosmological implications of these different hypotheses were not addressed explicitly in this dispute. However, the defense of mathematical astronomy could not avoid a reference to Copernicus as a source for tables (Reinhold, Stadius, Giuntini) and theory. In this context, “Copernican” and “not Copernican” are expressions that merely mean “based on Copernican tables” or not. Altavilla’s criticism would have been more effective if it had been directed against astrological beliefs as such, rather than attempting to show the inconsistency of the mathematical basis of astrology without sufficient preparation. On the other hand, Benedetti, in his Lettera, focused on the mathematical aspects and cautiously avoided expanding on ethical issues related to astrology.

Altavilla never responded to the court mathematician who had rebutted his arguments so forcefully. The epilogue to their quarrel was the inclusion of a Latin translation of the Lettera, as Defensio ephemeridum (A defense of Ephemerides), in Benedetti’s Diversae speculationes.[26]


6.3 The System of the World

Benedetti did not limit himself to considering astronomy from a computational point of view, but also expanded on cosmological aspects. The epistle “De fine corporum coelestium, et eorum motu” (On the Aim of Celestial Bodies, and their Motions),[27] addressed to Pingone, bears witness to his interest in cosmology and his realist interpretation of Copernicus’s hypotheses. Benedetti remarks that it is not reasonable (si […] humanam rationem sequi volueris) to believe that the heavens were created only for the sake of terrestrial life, “as these [celestial] bodies are divine, uncountable, and endowed with the greatest dimensions” (cum ea corpora sunt divina, in numero incompraehensibilia, maximis magnitudinibus, et motibus velocissimis praedita).[28] This absurdity can be avoided, as Benedetti claims, if one accepts the planetary doctrine of Aristarchus and Copernicus:

[…] this will hardly be believed by those who embrace the doctrine of Aristarchus of Samos and Nicolaus Copernicus. Following their approach it is impossible to make them believe that the rest of the universe has no other aim than to rule over this center of the lunar epicycle [the earth] (to use their way of speaking).[29]


Although he speaks in the third person, as if he were reporting the views of someone else, these are his own views. He is inclined to accept the Copernican system or some variation of it, as the following pages of the letter and the force of the arguments show. Firstly, he assumes a principle of cosmological homogeneity according to which there is no reason why other planets should not be subjected to alterations (ab ortu, et interitu), as the Aristotelians suppose. The peripatetic argument that no change in the heavens was ever observed is not valid, because the distance does not permit verification of whether there is any life or alterations on distant bodies (unde etiam fieri potest, ut in coelo sint particulares alterationes, quae a nobis tamen, qui ab illis longe distamus, non compraehendantur).[30] Benedetti even surmises that other planets are moons reflecting the solar light to dark planets invisible to us.[31] He ascribes this opinion to the followers of Copernicus. This is a free interpretation on his part. Perhaps he aimed to explain the epicyclic motions of other planets through an analogy with the lunar epicycle around the earth. Benedetti also rejects Ptolemaic and Aristotelian arguments against terrestrial motion. Following Copernicus (De revolutionibus I 8), he stresses that the axial rotation avoids the otherwise enormous motion of the fixed stars: “which is eliminated by the rotation of the Earth about its axis (as they say) as it is sufficient to receive the light and the influences of the [celestial] bodies.”[32] Moreover, the annual revolution respects the dignity of the “divine body of the Sun” (divinum corpus solare), which stands still at the center of the planetary circles.[33] Note Benedetti’s astrological concern. In the final passage of his letter, he reassesses Copernicus’s objection to Ptolemy’s view of how bodies suspended in the air are affected by terrestrial motion:

Ptolemy’s objections are not valid for them [astronomers who assume that the earth moves]. As they say, every part maintains the nature of the whole, apart from the fact that the air and water circumscribing the earth receive the same natural impulse of motion [impetum motus]. This is slower the further the air is distant from the earth. According to the same doctrine, there is no necessity that the place of the fixed stars has (either convex or concave) superficial boundaries.[34]


According to this passage, the air close to the earth is transported by the motion of the planet and slows down the more it is distant from it. The fixed stars are placed in a motionless air whose place (locus) has no boundaries, either convex or concave.

In a letter to the courtier Capra, Benedetti confronts the issue of the form of the heavens.[35] This is said to be a sphere encompassed by infinite space. Accordingly, Benedetti distinguishes between spacium (space) and coelum (heavens), a distinction that can be traced back to Stoic cosmology or to the more recent views of Marcellus Palingenus Stellatus. The idea of the infinity of space beyond the starry vault can be found also in Patrizi’s Nova de Universis Philosophia (1591).[36]

Furthermore, Benedetti rejects the existence of material spheres with the role of transporting the planets:2

That you do not accept that distinction of spheres, which was well-established in the past, but rather that you believe that the whole is a continuum accommodating the stellar bodies, this is not new. In fact, some philosophers of solid doctrine were of the same opinion.[37]


The motion of celestial bodies is accompanied by that of transparent bodies similar to vapors (fumi). Their motion is the cause of the apparent sparkling of the most distant stars.[38] The sparkling of the new star in Cassiopeia in 1572 bears witness to its great distance above the moon, which Benedetti also demonstrates through geometry.[39]

One of the books of the Diversae speculationes entails a discussion and a refutation of Aristotelian physical and celestial theses de motu. It has the rather neutral title Disputationes de quibusdam placitis Arist[otelis] (Disputations on Some Opinions Held by Aristotle) but it is indeed an attempt to revise basic concepts of natural philosophy such as locus (place) and tempus (time). We shall deal with this issue in detail in the next section. For now, it is important to anticipate that this anti-Aristotelian section entails Benedetti’s most explicit defense of Copernican planetary hypotheses. Another remarkable thesis of these Disputationes on Aristotle is the statement of a principle of relativity according to which planets appear to us as we appear to them:

Aristotle did not consider that one could affirm the same about the Earth as seen from great distance. There is no doubt that, even if the Earth had the light of the Sun and somebody tried to observe it from the eighth sphere, he would not be able to perceive it. In fact, those celestial bodies that are said to be of the first magnitude and that are believed to be more than a hundred times bigger than the Earth look just like points.[40]


Benedetti supports the plurality of worlds as well (Minus sufficienter explosam fuisse ab Aristotele opinionem credentium plures mundos existere). Every planet should be regarded as another Earth with its elements and natural places: “If those worlds existed, each of them would have its own center and its own circumference and the earths and fires would have an inclination towards the centers and the circumferences of their worlds, respectively.”[41]


6.4 Appendix: An Assessment of Benedetti’s Horoscopes (by Günther Oestmann)

For the recalculation of a historical horoscope, the same methods and means the author had at his disposal must be employed, that is, the use of modern parameters or tables is not allowed.[42] In the following disposition, planetary positions are rendered in ecliptic longitude (degrees ; minutes) for each zodiacal sign (0–30°), geographical coordinates likewise in degrees ; minutes, and time in hours ; minutes. Latitude is denoted as φ.

6.4.1 Nativity Cast by Benedetti for Duke Carlo Emanuele I of Savoy

January 11, 1562 (Julian date), 16;23 p.m., φ = 45°; Planetary positions according to the Prutenicae Tabulae by Erasmus Reinhold (1551).


[image: ]
Fig. 6.1: The horoscope cast by Benedetti for Duke Carlo Emanuele I of Savoy. This was calculated with the Prutenic tables, as transcribed by Bartolomeo Cristini in Revolutione trentesima prima del Serenissimo Signore il Signor Carlo Emanuel  Duca di Savoia corrente dell’anno 1592 con ogni diligenze et fedeltà calculata et decchiarata secondo le migliori intelligenze de più principali autori dell’astrologia giundiciaria, Turin. (Biblioteca Nazionale Universitaria: Coll. N VII 10, f. 11v)
Carlo Emanuele I of Savoy was born in the Castle of Rivoli (c. 15 km west of Turin) on January 12, but here the “noon epoch” is indicated in the manner commonly used by astronomers/astrologers: the date changes at 12:00 local time, and the hours are counted from there to 24—contrary to civil use, where sunrise or sunset often marked the change of day. With the proliferation of mechanical clocks in the late Middle Ages, the date change at midnight gradually became predominant and hours were counted from 1–12.[43]

The geographical coordinates of the nearest town to Turin listed in the Catalogus locorum in Reinhold’s Prutenicae Tabulae is Venice, which is 0 h 50 m (12;30) west of Königsberg, the reference meridian of the Prutenic tables. In Petrus Apianus’s Cosmographicus liber (1533), the following specifications are given: Turin 30;30 and Königsberg 42;16 east of the island Porto Santo near Madeira (f. XLIIr, XXXIXr) → the difference of longitude is 11;46 (modern value: 12;46). In the following recalculation, a longitude of 12;00 west of Königsberg has been assumed:

	Planets
	Original Source
	Recalculation

	Sun
	1;27 Aq
	1;27 Aq

	Moon
	29;09 Ar
	29;16 Ar

	Saturn
	28;54 Ge retrograde
	28;55 Ge

	Jupiter
	[missing]
	21;02 Ta

	Mars
	18;42 Ar
	18;41 Ar

	Venus
	0;58 Cp
	0;58 Cp

	Mercury
	15;48 Cp retrograde
	15;48 Cp

	Lunar node (asc.)
	15;19 Aq
	15;16 Aq



6.1 Planets



	Houses (Regiomontanus)
	Original Source
	Recalculation

	X
	10;23 Li
	10;16 Li

	XI
	5;05 Sc
	4;59 Sc

	XII
	24;35 Sc
	24;32 Sc

	I
	15;57 Sa
	15;54 Sa

	II
	17;11 Cp
	17;07 Cp

	III
	2;05 Pi
	1;58 Pi

	
	
	

	Lot of Fortune (Night)
	18;15 Vi
	18;05 Vi

	Lot of Fortune (Day)
	13;39 Pi
	13;43 Pi



6.2 Houses



The Lot of Fortune (Pars Fortunae; named for the Roman goddess of luck and wellbeing) is calculated in diurnal charts by subtracting the ecliptic longitude of the sun from the longitude of the moon. Then the difference is added to the longitude of the Ascendant: Lot of Fortune = Ascendant + Moon – Sun. For nocturnal charts, the calculation is Ascendant + Sun – Moon.

Although this is a night-time birth chart, Benedetti has marked the Lot of Fortune for night and day.

The sign and degree occupied by the moon when crossing the ecliptic from southern to northern latitude is the ascending node (Caput Draconis). When the moon is moving in the opposite direction (crossing the ecliptic from north to south), the point of intersection is called the South Node (Cauda Draconis). The nodes are not fixed, but have a retrograde movement (a complete revolution of the nodes in the ecliptic takes 6798 days/18.61 years). To both points (which are important in the interpretation of a chart), the strength of a planet has been assigned. The Dragon’s Head is considered beneficial, the Dragon’s Tail malefic. (In Hindu astrology, the ascending node is called Rāhu and the descending node Ketu; both are considered malefic planets.[44].)

Benedetti forgot to inscribe Jupiter. Apart from this flaw everything has been calculated accurately.


6.4.2 Revolution or Solar-Return Horoscope

January 21, 1592 (Gregorian Date), 23 h 15 m 30 s p.m., φ = 45°.


Geographical coordinates of Turin according to Petrus Apianus in Cosmographicus liber (1533): f. XXXVr – Toledo 9;04 East of Porto Santo; f. XLIIr –Turin 30;30 → 21;26 East of Toledo (the reference meridian of the Alfonsine tables).


	Planets
	Original Source
	Recalculation (Alfonsine tables)
	Recalculation (Prutenic tables)

	Sun
	1;27 Aq
	2;08 Aq
	1;12 Aq

	Moon
	9;27 Ta
	11;20 Ta
	8;12 Ta

	Saturn
	7;29 Ca retrograde
	10;30 Ca
	7;30 Ca

	Jupiter
	11;44 Sa
	10;31 Sa
	11;42 Sa

	Mars
	3;05 Ar
	4;23 Ar
	3;00 Sa

	Venus
	25;09 Sa
	23;00 Sa
	25;08 Sa

	Mercury
	9;36 Aq
	5;43 Aq
	9;25 Aq

	Lunar node (asc.)
	4;54 Ca
	5;05 Ca
	4;53 Ca



6.3 Planets



	Houses (Regiomontanus)
	Original Source
	Recalculation I (φ = 45;00; 23;15 p.m.)
	Recalculation II (φ = 45;00, 23;17 p.m.)

	X
	21;00 Ca
	20;30 Cp
	20;59 Cp

	XI
	1;00 Aq
	10;36 Aq
	11;11 Aq

	XII
	17;00 Pi
	16;26 Pi
	17;18 Pi

	I
	10;49 Ta
	9;56 Ta
	10;43 Ta

	II
	15;00 Ge
	14;36 Ge
	15;08 Ge

	III
	5;00 Ca
	4;18 Ca
	4;45 Ca

	
	
	
	

	Lot of Fortune (Day)
	18;49 Le
	16;55 Le
	17;44 Le



6.4 Houses
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Fig. 6.2: Benedetti’s horoscope for Carlo Emanuele I, calculated with the Alfonsine tables, as transcribed by Cristini in Revolutione trentesima prima (1592), f. 12r. (Biblioteca Nazionale Universitaria di Torino, coll. N VII 10)
The second of Benedetti’s horoscopes to be considered is also taken from Bartolomeo Cristini, Revolutione trentesima prima del Serenissimo Signore il Signor Carlo Emanuel Duca di Savoia corrente dell’anno 1592 con ogni diligenze et fedeltà calculata et decchiarata secondo le migliori intelligenze de più principali autori dell’astrologia giundiciaria, Turin, Biblioteca Nazionale Universitaria: Coll. N VII 10, f. 12r (Figure 6.2).

This is a chart constructed for the moment in which the sun returns to the degree and minute of its longitude at nativity (i.e., transiting the position of the “natal” sun) for the respective location. A revolution horoscope indicates the course of events during the ensuing year.

Contrary to Benedetti’s caption (Figura della revolutione […] cavato dalle tavole d’Alfonso per trovar il tempo), he has obviously used the Prutenic tables for calculating the planetary positions of this chart. But the moon’s position is off by c. 1°, and the cusps of the houses deviate somewhat. Calculating with a time of 23;17 p.m. gives a reasonably good compliance, however. The cusp of house XI (1;00 Aq instead of 11 Aq) is most likely a scribal error.

It is noteworthy that minutes for an arc are only provided for the first house (i.e., the ascendant). For the other cusps, only whole degrees are noted. Benedetti simply cut off the minutes, which was a common rounding procedure at his time.


6.4.3 Natal Horoscope of Giovanni Battista Benedetti

August 14, 1530 (Julian Date), 13 h 13 m p.m., Venice; planetary positions according to the Alfonsine tables.
Geographical coordinates of Venice according to Petrus Apianus (1533): Toledo 9;04 East of Porto Santo (f. XXXVr); f. XLIIr: Venice 32;30, Latitude φ = 44;50 → 23;26 East of Toledo (the reference meridian of the Alfonsine tables).
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Fig. 6.3: Benedetti’s own horoscope, detailed in Luca Gaurico’s Tractatus astrologicus (1552, f. 76r). (Bayerische Staatsbibliothek)
	Planets
	Original Source
	Recalculation

	Sun
	0;43 Vi
	0;42 Vi

	Moon
	17;19 Ta
	15;02 Ta

	Saturn
	14;23 Ge
	14;23 Ge

	Jupiter
	27;47 Vi
	27;46 Vi

	Mars
	1;43 Vi
	1;45 Vi

	Venus
	23;03 Vi
	23;02 Vi

	Mercury
	6;25 Vi
	6;25 Vi

	Lunar node (desc.)
	22;51 Ar
	22;52 Ar



6.5 Planets



	Houses (Regiomontanus)
	Original Source
	Recalculation

	X
	20;16 Pi
	20;14 Pi

	XI
	28;47 Ar
	28;36 Ar

	XII
	13;28 Ge
	13;17 Ge

	I
	14;34 Ca
	14;23 Ca

	II
	5;53 Le
	5;46 Le

	III
	25;26 Le
	25;23 Le



6.6 Houses



Apart from the moon’s position (which is about 2° off) the horoscope is correct. In all three horoscopes the houses have been constructed according to the so-called “rational method,” commonly—but erroneously—attributed to Regiomontanus:[45] Circles of position joining in the north and south point of the observer’s horizon are laid at distances of 30° through the celestial equator, thus giving unequal sections of the ecliptic. This method of house division was widely used by astrologers during the sixteenth and seventeenth centuries.
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  7. Foundations of Physics

In this chapter we analyze Book 4 of the Diversae speculationes, entitled Disputationes de quibusdam placitis Aristotelis (Disputations on Some Opinions Held by Aristotle). We will refer to this section as Physical Disputations. Benedetti here developed his theory of motion and clarified his physical conceptions by means of a discussion and criticism of Aristotle’s physics. He dealt with fundamental concepts such as place and time. Moreover, it is here that the interdependency of physics and cosmology in his conception most clearly emerges.

7.1 Sections of the Physical Disputations

The Physical Disputations are a discussion of and an objection to Aristotle’s theses on local motion and cosmology as presented in Physics and De caelo, and partly also in Meteorologica and Metaphysica. Benedetti does not limit himself to criticism but rather seeks to provide a new approach to and foundation of physics and cosmology, beginning with the theory of motion. He calls his approach mathematical (inconcussa mathematicae philosophiae basis). In actual fact, his conceptual tools for the treatment of motion are principally derived from Archimedes’s Floating Bodies and Euclid’s Book 5 on proportions. As we have seen, the reader of Benedetti’s Diversae speculationes is provided with a brief book dedicated to Book 5 of Euclid’s Elements, directly following the Physical Disputations.[1] Benedetti moreover reworks and transforms basic concepts of physics, such as place and time, and propounds anti-Aristotelian natural views such as spatial infinity and the existence of the void. His treatment culminates with cosmological speculations, including a defense of the Copernican system.

One can conveniently subdivide the Physical Disputations into five sections (see table 7.1 below). The first twelve chapters are a lengthy discussion of Aristotle’s Physics IV 8. This section deals with the ratio of velocities of bodies moving through different media or the void. Secondly, from chapter 13 to chapter 18, Benedetti challenges Physics VII 5 on further problems linked with the theory of motion. The third subdivision (chapters 19 to 22) deals with basic philosophical matters (the void, infinity, place, and time). This section is extremely important for an overarching understanding of Benedetti as it connects the investigation of motion with a general reform of natural philosophy. Whereas Drake and Drabkin, in Mechanics in Sixteenth-Century Italy, translated the first two subdivisions (chapters 1–18), they neglected the foundational one, except for chapter 19 on the void. Their choice to expunge this part of the Physical Disputations deprived the English-speaking readership of some of the most daring pages in Benedetti’s work.

Another subdivision (chapters 23–26, entirely translated in Drake and Drabkin 1969) deals with local motion and the shortcomings of the Aristotelian theory of natural places. The fifth and last subdivision, only partly included in the English edition, presents cosmological ideas. It deals with the “sphere” as a geometrical-cosmological figure, as well as with the (apparent) motion of the sun, with stars, meteorological aspects linked to the sun, the propagation of light in the cosmos, and other issues connected with astronomy in a broad sense. The Copernican system is discussed in the second part of this last section (chapters 35 to 39), along with other innovative theses such as the plurality of inhabited worlds akin to the earth and the reciprocity of the observational points in the universe.

We will concentrate on sections 1 (on motion), 3 (on the foundations of physics), and 5, part 2 (on cosmology). As one sees from our overview (table 7.1), the Physical Disputations are no less complex and heterogeneous than the volume of which they are part, the Diverse speculationes. Therefore, we will review Benedetti’s arguments in enough depth to enlighten the thematic interdependency and his approach in general, deliberately leaving aside an excessive analysis of details that would not help to understand his intellectual endeavor as a whole.

	Sections and their subjects
	Chapters
	Details
	Presence in Drake and Drabkin 1969

	1. Phys. IV 8
	§1–12
	Discussion on the void and down- and upward motion in different media
	✓

	2. Phys. VII 5
	§13–18
	On the proportions of velocities, volumes, and surfaces
	✓

	3. Foundations of physics revised
	§19–22
	On the void (XIX ≈ Phys. IV 8), place (XX ≈ Phys. IV 4), the infinite (XXI ≈ Phys. III 5, De Caelo I,9 etc.,), and time (XXII)
	Only §19

	4. Violent and natural motion
	§23–26
	Rejection of the Aristotelian theory of natural places
	✓

	5. The sphere (geometrical and cosmological)
	§27–34
	On the sphere (§29), on starry light (§30), on infinite motion (§31), on the Sun, its warmth and seasonal changes (§30–31 and §34), celestial music, and harmony (§32–33)
	Only §28 and §29

	
	§35–39
	On the composition of circular and rectilinear motion and Copernicus’s hypotheses (§35), plurality of worlds (§36), cosmic propagation of light (§37), geometrical aspects relative to elements (§38), and relativity of the point of observation (§39)
	✓ (only §38 missing)



7.1 An overview of the Physical Disputations and of their English translation in Drake and Drabkin 1969.




7.2 An Archimedean Theory of Motion

The Renaissance rediscovery of Archimedes’s work can be seen as a crucial contribution to the theoretical advance of modern physics.[2] The wide dissemination of this ancient work produced a renewed interest in mathematical methods for the investigation of nature. In the Questiti et inventioni diverse of 1554, Tartaglia’s Archimedean perspective implied a critical approach to Aristotle’s mechanics. By contrast, Del Monte had a rather syncretistic approach merging Archimedean and Aristotelian elements. He even argued for the possibility of deriving terrestrial motion from Aristotelian premises (probably referring to geological motions rather than to an astronomical phenomenon).[3] Benedetti’s feelings toward Aristotelian philosophy are rather hostile; nonetheless, it is clear that his anti-Aristotelian theory of motion is embedded in the Renaissance discourse on natural philosophy, mechanics, and motion among mathematically-trained scholars.[4]

7.2.1 Aristotle’s Physics IV 8

Benedetti’s considerations on motion are presented as a criticism of Aristotle’s Physics IV 8. In that section Aristotle argued against the existence of the void and infinity of space and presented some reflections on the motion of bodies through different media. According to Aristotle, the void and infinity would undermine any reasonable theory of natural motion (indeed, his own theory of the natural and violent motions). His polemic is directed against “those,” probably Democritus and his followers, who held the void to be the condition of motion. Aristotle claims that in an infinite and void space there would be no absolute directions; an up- or downward motion would be conceptually impossible. By contrast, he keeps to the “observation” that the elements display natural tendencies upward or downward (water and earth downward, air and fire upward), which, according to him, falsifies the thesis of an infinite and void space. Additionally, this assumption would lead to “absurd” consequences:

But in vacancy […] nothing could go on moving unless it were carried. Nor (if it did move) could a reason be assigned why the projectile should ever stop—for why here more than there? It must therefore either not move at all, or continue its movement without limit, unless some stronger force impedes it.[5]


As far as motion is concerned, Aristotle remarks that the difference of speeds between two bodies depends either on their different weight or lightness or on the different density of the media through which they travel. He adds that the ratio of the speeds is reciprocally proportional to that of the densities, whereas it is directly proportional to that of the times. For the sake of simplicity, we could represent these relations symbolically, in a modern way. Heath, in his study on Mathematics in Aristotle, put it as follows:[6]

[image: ]
Furthermore:

[image: ]
On this basis, Aristotle concludes that motion in the void would be impossible, since “a body would move through the void with a speed beyond any ratio.”

According to Aristotle, differences depending on the weights and on the dimensions of the bodies would disappear in vacuo with “very unpleasant” consequences:

What reason can be assigned for this greater velocity [of a heavier falling body]? If the passage is through a medium, there must be such a difference [in the velocity of fall between heavier and lighter bodies]; for when there is anything there to cleave, the body superior in force of its thrust will necessarily cleave the medium faster, since either its more suitable shape or the natural thrust it exercises, whether following its natural movement or being thrown, makes it cleave the better. Where there is nothing to cleave, therefore, all bodies will move at the same velocity; which is impossible.[7]


Aristotle assumes that the speed of falling bodies is proportional to their weight (or dimension). For instance, one reads in De caelo:

His must surely be a careless mind who does not wonder how it is that a small particle of the earth, if raised to a height and then set free, should refuse to remain where it was but begin to travel, and travel the quicker the bigger it is, whereas if one held the whole Earth in the air and let it go, it would not move. But in fact, for all its weight, it is at rest.[8]


This argument was repeated by Ptolemy in Almagest I 7: “If the Earth had a single motion in common with other heavy objects, it is obvious that it would be carried down faster than all of them because of its much greater size.”[9]

In summary, Physics IV 8 provides Benedetti with a series of entangled problems involving the void, infinity, and motion. He begins his reform of physics by dealing with the last issue and then moving to a treatment of the other ones. In relation to motion through a medium, he enlists some commonly accepted assumptions (primo verissima et obiecta intellectus per se cognita) in chapter 2:

Therefore, whenever two bodies are subjected to or receive one and the same resistance to [the motion of] their surfaces, [the speed of] their motions will turn out to be to each other in precisely the same proportion as their motive forces. And, conversely, whenever two bodies have one and the same heaviness or lightness, but are subject to different resistances, [the speed of] their motions will have the same ratio to each other as the inverse ratio of the resistances.[10]


The cases that have to be considered are basically two: first, different bodies in the same medium, and second, equal bodies in different media. A decisive difference between two bodies is their gravitas (gravity, weight) or levitas (lightness). For Benedetti, gravitas and levitas act as moving forces. He calls them virtutes moventes or facultates moventes. For the sake of brevity, we will refer to them as virtus/virtutes.

If we use V like velocitas for speed, P like pondus for virtus, and R like resistentia for resistance, we can formalize the previously mentioned general assumptions in the following way:[11]

I. Case in which R is constant:

[image: ]
II. Case in which P is constant

[image: ]

7.2.2 Speed in Different Media

Benedetti regards the Aristotelian theory of motion as inadequate and prefers to rely on Archimedes. He conceives of motion as analogous to the behavior of bodies in water. Following the Floating bodies, he holds that weight and lightness are not absolute but relative properties because they depend on the medium: “quia in medio se densiore si poneretur, non grave esset, sed leve, quemadmodum Archimedes ostendit” (in fact, if it is put in a denser medium it is not heavy but light, as Archimedes demonstrates).[12] Thus, the direction of a vertical motion and, as we will see, the speed depend on the matter of a body as well as on the fluid (air, water, or whatever) in which it is merged.

In the second disputatio, Benedetti declares that the virtus (weight or lightness)[13] of a body varies depending on the densitas (density) of the medium. Here he has in mind the three different cases considered by Archimedes in Book 1 of the Floating bodies: a body the weight of which is equal to that of the fluid, lighter, or heavier. Archimedes’s seventh proposition, concerning the last case, might illustrate Benedetti’s mental model for motion in a medium:

Solids heavier than the fluid, when thrown into the fluid, will be driven down as far as they can sink, and they will be lighter in the fluid by the weight of a portion of the fluid having the same volume as the solid.[14]


The actual virtus (either weight or lightness) of a body results by subtracting from the total virtue (virtus totalis) a quantity which Benedetti calls resistentia extrinseca (resistance, for instance in disp. 9) and depends on the densitas (density, for instance in disp. 3), which we could regard as an expression indicating the specific weight:[15]

virtus in medio = virtus totalis – resistentia


Accordingly, he holds the position against Aristotle that the ratio of the speeds in different media is not inversely proportional to the densities of the media but directly proportional to the virtutes in different media.

[image: ]
Given this equation, Benedetti shows (chapters 3–4) that the thesis of Physics IV 8, namely that the ratio of the speeds is reciprocally proportional to that of the densities of the media, is only true in a special case, which can be constructed ad hoc: if the ratio of an object’s weight (or the corresponding speed) in one medium (for instance air) to its weight in another medium (for instance water) is equal to the ratio of the first medium (air) to the second (water). However, it is incorrect to claim that the ratio of the speeds of all bodies moving through different media remains the same. In chapter 6, Benedetti demonstrates moreover that the ratios of the weights (or speeds) of a body through different media are not maintained as constant in different media (Quod proportione ponderum eiusdem corporis in diversis mediis proportiones eorum mediorum densitatum non servant. Unde necessario inaequales proportiones velocitatum producuntur).[16]

We should now add some considerations on Benedetti’s argumentative strategy. He begins chapter 2 with a reference to principles generally taken for granted: primo verissima et obiecta intellectus per se cognita. The adverb “primo” can have two meanings in this context: it could indicate either that the author is proposing the “first” principles of the motion theory or, quite on the contrary, that he is presenting theses that are universally true “only at a first glance.” These “very true assumptions,” these primo verissima, are in fact the Aristotelian statements concerning the proportion of the ratios of velocities and weights as well as the proportion of the ratios of velocities and resistances. In the second part of chapter 2, Benedetti brings forward his own conception of the proportion between the ratio of velocities and that of weights in a medium. He begins the paragraph on his theory with these words: “Aliud quoque supponendum est.” This incipit can be interpreted in two different and rather opposite ways: as “Another proposition must also be presupposed” (which is Drake and Drabkin’s translation) or as “We must presuppose a different proposition.” As a matter of fact, the thesis that follows these words, that on the subtraction of the resistances from the total virtutes, is meant as a general truth. Benedetti himself intends to show that the Aristotelian laws are not true universally but only for special cases. Benedetti presents his theory of motion in opposition to that of Aristotle, so we tend to interpret chapter 2 as an opposition between two contrasting perspectives. Yet a certain ambiguity in his words cannot be denied. Perhaps it is a rhetorical strategy consciously employed by Benedetti: he first presents to the reader some propositions with which natural philosophers should be familiar, and then leads his reader to reject these common statements as not universally true rather than absolutely false.


7.2.3 Motion in pleno and in vacuo

After these considerations on motion in different media, Benedetti deals with the motion of bodies with different dimensions (but of the same material) through a medium as well as through the void. Chapter 7 considers the case in which two bodies A and O, made of the same matter and having the same figure, traverse the same medium. According to Aristotle the ratio of their speeds should be directly proportional to that of their weights. Benedetti demonstrates that this is false, since one could imagine a third body U, made of a different material, with the same virtus (here: gravitas) as O and the same dimensions (magnitudo et figura) as A. If V is the speed, M the magnitudo corresponding to a certain weight (or more in general, a virtus), then:
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(according to Aristotle)[17]

[image: ]
(case of two bodies with equal dimensions and different weights).

Since by assumption MO = Mu, it follows that Vu = VO, but this is not consistent with the assertion that two bodies of equal weights and different dimensions will move with different speeds in a medium because a bigger body needs more “force” to penetrate the medium than a smaller one:

The body which, when compared to the other, is of equal weight or lightness, but is subject to smaller resistance, moves [in natural motion] more swiftly than the other in the same proportion as its surface is subject to a smaller resistance than that of the other body, by reason of its being able more readily to divide the continuity of the air or water.[18]


Therefore, the ratio of the velocities of two bodies having equal material composition and figure but different dimensions is untenable, pace Aristotle.

Chapter 9 introduces the issue of motion through the void, asserting, against Aristotle, that the ratio of two bodies in pleno and in vacuo cannot be the same:

In a plenum the ratio of the external resistances in the case of these bodies is subtracted from the ratio of the weights, so that the ratio of the speeds remains. And this last ratio would be annuled if the ratio of these resistances were equal to the ratio of the weights.[19]


The argumentation is not immediately intelligible to the modern reader. Contrary to appearance, in fact, this passage does not describe the following subtraction: 
[image: \frac{P_1}{P_2} - \frac{R_1}{R_2}]
(V is the speed, P the weight, and R the resistance).

[image: ]
According to the theory of proportions, the addition and subtraction of a ratio to or from another ratio can be conveniently represented in a modern fashion as follows:[20]

I. Meaning of ratios addition:

[image: ]
II. Ratios subtraction:
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Given this, the relation indicated by Benedetti in the above-mentioned passage can be rendered through the following symbolic expression:

[image: ]
This relation expresses in a concise form the Aristotelian perspective concerning the relation of velocities, weights, and resistances, as already taken up by Benedetti at the beginning of the disputatio number two. Benedetti notices that the ratio of the velocities is annuled (nulla esset) if the ratio of the virtutes is equal to that of the resistances (
[image: \frac{P1}{P2} \sim \frac{R1}{R2}]). In fact, in this case (and only in this case) the speeds of bodies with different weights would be the same. As a consequence, there would be “no proportion” between different quantities but rather an equality of speeds. Benedetti indicates that this special case of motion in pleno, in which bodies with different weights have equal speeds, is the rule for motion in vacuo.

Chapter 10 expands on motion in vacuo. It presents the famous thesis that bodies of the same material move with the same speed in vacuo, although they might have different dimensions. Benedetti remarks that a body O can be divided into halves A and E, each of the same weight (or virtus). If an ideally weightless bar connects them, the weight at the center of the connection should be the sum of the partial weights and thus equal O. Therefore, bodies composed of the same material will fall with the same speed, independently of their weight. In chapter 11, one reads that motion in pleno is different as a consequence of the friction of the medium, except for the special case in which the parts travel through media whose resistances have “the inverse proportion of the weighs” (si duo corpora… suas resistentias ad invicem proportionatas haberent, ut sunt eorum pondera).[21]


7.2.4 A Note on the Historical Relevance of Benedetti’s Reflections on Motion

Our analysis of the first part of the Physical Disputations should be sufficient to understand Benedetti’s approach to motion and the scope of his investigation. Subdivision two tackles Aristotle’s Physics VII 5 and deals with the proportions of velocities, volumes, and surfaces.[22] We are not going to analyze in further detail Benedetti’s views on motion. Instead, we deem it important to consider the “philosophical” part of the Physical Disputations (which we have indicated as section 3), as it introduces novel prospects on the foundations of physics. It extends from chapter 19 to chapter 22 and is an attempt to revise basic concepts of physics from an anti-Aristotelian perspective.

Before we tackle these foundational aspects, we would like to recount the influence that Benedetti’s theory of motion exerted on the young Galileo. We have already hinted at Benedetti’s triangulation with Galileo via Del Monte. At a theoretical level, one of the strongest pieces of evidence of this influence is the affinity between Galileo’s early speculations on motion and the theses that Benedetti propounded in the Diversae speculationes. This link is evident and well known, beginning with the hydrostatic analogy to explain the motion through a medium, the relativity of heavy and light, and the subtraction of resistance from weight, which allows motion through a vacuum to be accepted and makes it physically plausible.[23] For instance, several chapters of Galileo’s first manuscript among those gathered by Favaro under the title of De motu are very close to Benedetti’s treatment; above all Galileo’s chapter 8, “in which it is shown that different bodies moving in the same medium maintain a ratio [of their speeds] different from that attributed to them by Aristotle”; chapter 10: “in which, in opposition to Aristotle, it is proved that, if there were a void, motion in it would not take place instantaneously, but in time”; chapter 12: “in which, in opposition to Aristotle, it is concluded that the absolutely light and the absolutely heavy should not be posited; and that even if they existed, they would not be earth and fire, as he believed”; and chapter 15: “in which, in opposition to Aristotle, the conclusion is reached that rectilinear and circular motions have a ratio to each other.” This connection between the work of the young Galileo and Benedetti’s insights on motion is significant, the more so since Galileo’s patron Del Monte was skeptical about the possibility of quantifying motion.[24] Actually, in his manuscripts, Del Monte took some annotations on falling bodies in different media. This might have been an issue of discussion between him and Galileo.[25]

Moreoever, it should be remarked that the Copernican cosmological element is absent from Galileo’s early manuscript De motu, although this would become a crucial aspect of his later investigations. Also, the alliance of mechanics and Copernican astronomy, which emerged only later in Galileo, bears witness to Benedetti’s influence on his work.[26]


7.3 On the Void: Atomistic Prospects

Benedetti’s considerations on motion are followed by a treatment of the void which, from the perspective of Aristotle’s physics, is directly connected with the former issue. His theory of motion through media and through the void is the basis upon which he casts Aristotle’s rejection of the void into doubt. Chapter 19 of the Physical Disputations, Quam sit inanis ab Aristotle suscepta demonstratio quod vacuum non detur, is a transition from the Archimedean theory of motion (chapters 1–18) to the reconceptualization of natural philosophy in general. The discussion on the void is directed against Aristotle’s Physics IV 8, in which the theory of motion serves to reject the physical void and infinity. Benedetti claims that the void is conceptually possible as a consequence of his previous demonstration that the Aristotelian assumptions on the relation between speed and density of the medium are wrong or, at least, not universally valid. “Ex iis, quae superius demonstravimus facile cognosci potest irritam esse eam rationem, quam Aristoteles 8 cap. lib. 4 Physicorum ad destruendum vacuum, confinxit” (From the demonstrations above it is easy to see that the argument that Aristotle devised in Physics VIII 4 is vain).[27] According to Benedetti’s Archimedean dynamics, motion through a void is not absurd at all. He explains that such a motion is simply quicker than one taking place through any medium, because no resistance has to be subtracted from the body’s virtus.

Hence, Benedetti reintroduces the concept of the void into physics, which was excluded by Aristotle as a criticism of Democritean atomism.[28] Benedetti’s move is in line with the rehabilitation of atomistic philosophy during the Renaissance and the early modern period. The void and atoms are the two ingredients of the same matter theory inspired by the rediscovery of Lucretius and a reassessment of Epicureanism.

Among Benedetti’s contemporaries the most committed natural philosopher supporting atomism was Bruno. Although they probably developed their theories independently of each other, they have many points of contact. In his Italian philosophical dialogues (published in London in the years 1584–1585), Bruno widely drew on ancient atomistic doctrines. He called Democritus and Epicurus those “who contemplated nature with open eyes” (con occhi più aperti han contemplata la natura).[29] He derived from them (often relying on Lucretius) a vision of the universe as infinite, the idea of a countless number of worlds (similar to the solar system), as well as the principle of cosmological homogeneity and the atomic theory of matter and of minima moving through a void. In De l’infinito universo e mondi, he celebrated Epicurus’s theory of matter, summarizing it as follows:

Epicure similarly nameth the whole and the universe a mixture of bodies and of the void; and in this universe and in the capacity thereof to contain the void and the empty, and furthermore in the multitude of the bodies contained therein he maintaineth that the nature of the world, which is infinite, doth exist.[30]


However, the concept of the void assumes in Bruno a very special meaning since, in his philosophical terminology, the terms ‘space,’ ‘void,’ and ‘aether’ are used as synonyms. The ethereal void is the medium that makes the motion of bodies possible.[31] In the second dialogue of De l’infinito, he recapitulates the following three meanings of vacuo:


	First, the void refers to all which is not bodily and thus does not have the property of resisting penetration. In this sense, there is a “boundless ethereal region” (eterea regione inmensa), in which the worlds are plunged. The countless worlds populating the universe are themselves composed of matter and the void.[32]



	Second, the void has the meaning of infinite space (spacio infinito). In it everything is included. It is the container that cannot be included in anything else.



	Third, space can be assumed to be nothingness, in accordance with Aristotle. Bruno calls this a metaphysical meaning, or rather lack of meaning. According to him, this extra-physical meaning was a sophism that served Aristotle to refute the possibility of the void in nature. For Bruno, only the first and the second meaning of the void make sense. They could and should be embraced in natural philosophy. By contrast, the metaphysical void has to be rejected as meaningless.




Bruno’s reflections on the physical void are part of his program to revive an atomistic conception of nature. He combined it with cosmological infinity and the post-Copernican idea that a plurality of worlds exists, each one of them a solar system centered on a star similar to ours. This vision, which shows similarities to Benedetti’s, paved the way for seventeenth-century cosmologies, in particular for the Cartesian multi-centric universe.

Other Renaissance scholars supported combinations of atomism and heliocentric astronomy as well. A case in point is the circle of scientists gathered around Henry Percy of Northumberland in London. Just like Benedetti and Bruno, they brought together heliocentrism, atomism, an empirical and mathematical approach to nature, Renaissance naturalism, and anti-Aristotelianism.[33] Thomas Harriot, for example, was an atomist and a supporter of the infinity of the universe.[34] Nicolas Hill, another member of the “Northumberland circle,” authored an apology of Epicureanism entitled Philosophia Epicurea (1601), which was directly inspired by Bruno. It included Copernican arguments in favor of terrestrial motion and many others in favor of the earth’s magnetism, in accordance with Gilbert.[35] Following ancient and modern atomists, Hill affirmed the boundlessness of the universe and the plurality of worlds.[36]

Atomism was to be embraced by celebrated exponents of sixteenth-century science and philosophy such as Galileo and Pierre Gassendi. At the same time, corpuscular alternatives were spread by Descartes and his followers.[37] Atomism and, more generally, corpuscular theories of matter encountered much censorship, especially owing to theological difficulties, since they appeared to be irreconcilable with Scholastic accounts of the Eucharist.[38] Nonetheless, many modern scholars were attracted, just as Benedetti was, to the prospect of connecting the advances of mechanics with a physics and a theory of motion rooted in corpuscularism alongside a post-Copernican cosmological outlook. As Galluzzi has recently pointed out, this was a guiding idea for Galileo already in his Iuvenilia.[39] Theories of motion, atomism, and Copernican astronomy are three interconnected issues in his as well as Benedetti’s work. In De motu, Galileo was committed to the homogeneity of matter and reflected on it in connection with motion, in particular with the Benedettian thesis that “si vacuum esset, motuum in instant non contingere, sed in tempore” (If the void exists, motion does not occur instantaneously but rather in time).[40] In the tenth section of this manuscript, Galileo followed in Benedetti’s footsteps and came to the same conclusion: “Hence it follows, not that motion in a void is instantaneous, but that it takes place in less time than the time of the motion in any plenum.”[41]

Benedetti shared many ideas with contemporary and later scholars in his criticism of Aristotle’s natural philosophy as well as in his effort to construct a new physics. Whereas he developed his conceptions on matter and the cosmos independently of Bruno, and probably did not directly influence the English circle of Harriot and Hill, nonetheless he must have influenced the views of Italian scholars such as Galileo who were familiar with the Diversae speculationes. Benedetti showed them that a revision of dynamics could not be fulfilled independently of a broader program of philosophical reform.[42]


7.4 On Place: Space as intervallum corporeum

Chapter 20 of Benedetti’s Physical Disputations deals with the concept of place. Aristotle, in Physics IV 4, defines it as the surface in which a body is included and denies that it could be conceived as an intervallum. By contrast, Benedetti defines it precisely as intervallum corporeum, an expression which could be roughly translated as an inter-bodily gap. Aristotle says that locum (the place) and locatum (the placed) must be coextensive but, as Benedetti notices, a spherical surface contains more “extension” (intervallum) than any other figures with an equal surface. As a consequence, one can imagine two places (in the sense given to the term by Aristotle) occupied by bodies of different dimensions or, the other way round, two bodies of different dimensions which suit the same surface. By contrast, an intervallum of space contains only bodies of equal volume, thus respecting the bijective relation between the volume of the place and that of the placed body: “But equal bodily extensions [intervalla] delimitated by any figure will always contain equal bodies.”[43] The definition of place as intervallum has the advantage that it allows us to assign a place to every body, “in the world or outside it, pace Aristotle.”[44] This remark anticipates the cosmological treatment of infinite space, or of the possibility of space beyond our worldly system (mundus). In chapter 20, on place, Benedetti remarks that Aristotle is wrong when he rejects the concept of place as intervallum because it could lead to infinity. Benedetti objects that this is not inconvenient at all, since one could conceive of infinita loca. To grasp this infinity is no more difficult than to understand the never-ending process which Aristotle calls “potential infinity” (infinitum in potentia) and concerns the division of a body ad infinitum:

That infinite places must exist, if place is [conceived of as] intervallum, is not inconvenient. In fact, just as any body can be [divided into] infinite bodies (which he [Aristotle] would call “in potentia”), so can any intervallum be [divided into] infinite intervalla as well.[45]


Benedetti is always brief in his treatment of philosophical issues and leaves much implicit. Therefore, the reader is challenged to reconstruct the complete vision implied in his short statements and critical points. Reference to Renaissance philosophical sources discussing the same theses from an Aristotelian viewpoint can help us to better understand Benedetti’s conception. In this case, Alessandro Piccolomini’s refutation of the conception of space as a receptacle of bodies can shed light on the opposite viewpoint defended by Benedetti. The following quotation is taken from the first part of Piccolomini’s Della filosofia naturale (On natural philosophy), a very successful introduction to natural philosophy in Italian, which Benedetti might have known:

Other philosophers (and not unimportant but very reputed ones) asserted that there is void space among natural beings and that it is not only distinguished in essence [per sua natura] from the bodies it accommodates, but also it is so separated from them that it can remain completely naked and really deprived of them. Furthermore, many supposed that such a space (which is completely void, without any bodies) is mixed and situated between the beings of this world and their parts. Additionally, they believed that it infinitely extends outside the heavens. Thus, these philosophers considered the void to be that being which not only can be deprived of all bodies and substances […] but also is apt and capable of receiving the bodies, giving them a place (something which does not occur to lines, points, and other accidents). One of the main reasons for holding such doctrines was, as they said, that, if there is no space in nature (or a void place without bodies), the motion from place to place would be impossible, although the motion of alteration would be possible. In fact, all beings, in order to move to some other place, need some in-between space through which they can move. If this space were not void, it would be necessary that, as it is filled with other bodies, different bodies would penetrate each other while crossing that full space. And this is impossible.[46]


Thus Piccolomini presented the views of the supporters of a natural void in order to reject them. Yet his discussion is helpful as it indirectly presents us with the views of such thinkers as Benedetti who defended void and infinity. Benedetti was in fact favorable to the notions of the void and infinity. For him, space is prior to and independent of bodies. It should be remarked that, in Benedetti’s perspective, infinite space does not imply cosmological infinity or the boundlessness of the material universe, precisely because space is independent of matter. In this respect, his conception is different from the one that Bruno defended in those years. Rather, it is closer to that of his correspondent Patrizi. As De Risi has pointed out, Patrizi’s conception of space is marked by its ontological autonomy from bodies. It is in fact an “incorporeal and immaterial extension, tridimensional and infinite, which receives and precedes all created bodies.”[47] Patrizi saw space as a sort of Plotinian hypostasis (extensio hypostatica), that is, a pre-corporeal quantity quantifying reality. He saw this idea as the lever to be employed in order to radically reform Scholastic metaphysics, a project that he developed in a series of publications, De spacio physico et mathematico (On physical and mathematical space, 1587), Della nuova geometria (On the new geometry, 1587), and eventually in the Nova de universis philosophia (1591).[48] It also served him to set the foundations of an epistemology of mathematics according to which the ancient science dealing with figures had to be substituted for a new science of space itself. This is the concept of his New Geometry. Patrizi sent a copy of this book to Benedetti, probably before the publication, to gain the favor of Carlo Emanuele I, to whom the book was dedicated.

To sum up, Benedetti defines the locus, against Aristotle, as intervallum corporeum, or bodily extension. He regards it as an invariable empty extension capable of being occupied by material bodies, an idea that becomes clearer from the related discussion on time. He basically rejects the Aristotelian definition of place as the superficies corporis ambientis (surface of the containing body), remarking that the place is a measure, actually an intervallum, and not a surface. Moreover, he explains that only his understanding of locus as a kind of objective space guarantees that two bodies of equal material constitution necessarily occupy the same quantity of “place” as intervallum or empty extension, independently of their form. By contrast, the definition given by Aristotle is inconsistent with the assumption of a bijective relation between locus and locatus. In fact, as geometry shows, if one accepts Aristotle’s definition “a great absurdity [maximum inconveniens] would follow, namely that equal places can contain unequal bodies or equal bodies can occupy unequal places.”[49] Additionally, Benedetti remarks that his concept of place admits an infinite universe, since it is capable of containing infinita corpora (infinite bodies).


7.5 In Defense of Infinity

Chapter 21 is devoted to infinity: Utrum bene Aristoteles senserit de infinito (Whether Aristotle judged correctly about infinity). Needless to say, Benedetti holds that Aristotle’s arguments on this issue are idle. The Greek philosopher rejects the possibility of an infinite body (infinitum corpus), that is to say, the infinity of the universe because—as the argument goes—there is no locus infinitus which could include it. Benedetti protests that this is a petitio principi since this rejection is based on a questionable definition of locus: “cum Aristoteles debuerit beneficio loci destruere infinitum, ordine perverso de infinito prius” (Since Aristotle had to destroy infinity with the benefit of [a correct understanding of] place, he wrongly started with [a discussion of] infinity).[50] By contrast, Benedetti’s redefinition of place as intervallum entails no conceptual hindrances to the acceptance of the infinity of the universe. As one reads: “hoc modo nullum inconveniens sequeretur, quod extra caelum reperiri possit corpus aliquod infinitum” (In this manner it is not inconvenient to assume that one can find an infinite body outside the heavens).[51]

Additionally, Aristotle writes (Physics VIII 8 and De caelo I 9) that a continuum can include infinite parts only in potentia (potentially) and not in acto (in act). Benedetti does not agree with him. He argues that, if the continuum is in acto, its infinite parts should be in acto as well, because it is foolish (stultum) to believe that something actually existing could be composed of parts which exist only potentially (quae potentia existunt).

The weakest argument brought forward by Aristotle is, according to his critic, that the infinite cannot be considered to be a quantity (Physics III 5), because only a finite quantity is thinkable, for instance the dimensions of a square or a cube. Benedetti objects that the definition of number (which he does not provide, however) does not include finitude (necessitas terminorum). Numbers are not necessarily terminated (determinati) and one can conceive an infinite multitude exactly like a finite one:

Aristotle’s arguments in the same part of Physics III 5 are even worse. He denies that infinity can be regarded as a quantity by saying that only one defined quantity is intelligible, such as a cubit, a three-cubit, etc. Thereby, he does not consider that in the same manner the quantity of infinite cubits is intelligible as well. Moreover, the definition of quantity does not imply limitation by necessity. For instance, the definition of number does not imply the necessity of any determined number, since an infinite multitude is not less intelligible than a finite.[52]


The last false Aristotelian assumption on infinity is the equation of infinitum and vacuum in Physics IV 8. Benedetti’s commentary is harsh: “Later, in Physics IV 8, he says that there is no difference between infinity and the void. Indeed, he could not assert and imagine anything more absurd than this.”[53]

Like Bruno, the infinitist par excellence, in De l’infinito universo e mondi (1584), Benedetti remarks that Aristotle’s arguments are not compelling. Aristotle denied the possibility of an unbounded space on the basis of a finite cosmology (i.e., the theory of the spherical and geocentric heavens along with the theory of the natural places), which excludes cosmological infinity by definition. Yet his assumptions are not self-evident.

In summary, in chapter 21 of the Physical Disputations, Benedetti defends the mathematical and physical possibility of the infinite. The question of the title “Whether Aristotle Judged Correctly about Infinity” is rhetorical. It calls for a negative answer.


7.6 On Time: Toward an Absolute Frame for Physics

Benedetti’s definition of tempus (time) is closely connected with that of locus (place). He deals with it in Physical Disputations, chapter 22, Exagitatur ab Aristotele adducta temporis definitio (Rejection of Aristotle’s Definition of Time). Benedetti questions the definition of time as motus mensura numerusque (the measure and number of motion) and offers an alternative conceptualization. But before we discuss his opinion, we will recount standard conceptions of time from antiquity.

It should be noted as a preliminary remark that the understanding and definition of time was regarded as a natural as well as a psychological issue. This should not be surprising, since the doctrine of the soul, or psychologia, was an integral part of natural philosophy, or physica, in standard university curricula. A standard reference on time was the Timaeus, where Plato called time, rather poetically, the “moving image of eternity” (εἰκὼ κινητός αἰῶνος).[54] According to his myth, the divine Demiurge created time together with the heavens (οὐρανὸς), making them inseparable. Plato’s pupil Aristotle, in Book 4 of the Physics, then proposed the definition of time as the “dimension of movement in its before-and-afterness.”[55] He also noticed that χρόνος (time) had generally been connected with the motion of the celestial sphere and was referred first and foremost to the heavens because all measurements of motion and time depend on celestial regularities:

Neither qualitative modification nor growth nor genesis has the kind of uniformity that rotation has; and so time is regarded as the rotation of the sphere, inasmuch as all other orders of motion are measured by it, and time itself is standardized by reference to it.[56]


For both philosophers, Plato and Aristotle, the tie between time and cosmic order was unquestionable. This interconnection was later refuted by a third authoritative source. At the downfall of the ancient world, Augustine, in Book 11 of the Confessiones, denied the commensurability of time and local motion: “The motion of a body is one thing, and that by which we measure how long it is, another thing.”[57] He pointed out the transient character of the temporal flux and noticed that the three dimensions of time are a product of our mind (animus). In the mind, time is constituted as the memory (memoria) of the past, the intuition (attentio) of the present, and the expectation (expectatio) of the future.[58] In other words, Augustine underscored the subjectivity of time, conceived of as a distensio animi, a “stretching” of the mind independent of heavenly cycles.

According to Benedetti’s criticism of Aristotle, the definition of time as “the measure and number of motion” is intrinsically wrong because measuring presupposes commensurability. But because time and motion are heterogeneous, they cannot be compared. A line is measured by a line, a surface by a surface, and a corpus—that is, a three-dimensional body—by a corpus. Similarly, motion is measured by motion and not by time: “Time cannot be the measure of motion, but only motion can measure motion, precisely a faster one [measures] a less fast one, and a shorter one [measures] a longer one, whereas a number is measured by a number, and time by time inasmuch as it is long or short, and not inasmuch as it is fast or slow.”[59] Hence, time can only be measured extrinsically (per accidens) through motion, as is the case with common expressions like “two hours, or two days, or two years,” referring to astronomical displacements. These are only metaphors that refer to heavenly motions as “placed” in the interval of time that corresponds to their motion. In the following passage, presenting these reflections, time is called the “place of motion” (locus motus):

It could seem to somebody that, to indicate [significare] a certain quantity of motion, one has to assume as much time as if one says, for instance, that a certain operation has been carried out in the space of two hours, or two days, or two years. Still, it should be remarked that this is not literally [simpliciter] true, since the imagination conceives the interval of two hours, days, or years as the motion of celestial bodies without which neither years, not days, not hours would exist, even though time is placed, so to speak, in time, just as a body in a place. Thus, motion is measured by motion and time by time, and not the one by the other.[60]


Benedetti claims that time, unlike motion, is eternal: “Necessarily, from a philosophical point of view, time is eternal and motion not.”[61] Whereas a motion can be extinguished and a body can be at rest after a displacement, time goes on inexorably. It is always present to our senses and always escapes them because it is the never-ending passing of a single instant. Benedetti makes clear that he intends the instans to mean “one in species” (unum in specie), i.e., the essence underlying the vanishing flux of time that cannot be experienced in itself as a given and measurable succession (non in numero).[62] This Augustinian paradox helps Benedetti to stress the heterogeneity of time and motion. Still, he does not renounce an objective meaning, which is essential to his dynamics. Motion and time, he writes, are continua successiva, continuous and successive quantities. Their relation can be conveniently described as that between a place and the bodies that it contains. His explanation sheds light on the concept of locus as well as on that of tempus:

Just as a dense body occupies a lesser interval of place than a less dense [rarus] body, similarly a quick motion is accomplished [peragetur] in a shorter space of time than a slower motion.[63]


From this passage it is clear that Benedetti’s idea of place as intervallum corporeum goes in the direction of an empty homogeneous space which can be occupied by bodies of greater or lesser density. Time has the same absolute character as place. It can contain more or less rapid motions without being affected by them. Space and time or, more precisely, intervallum corporeum and tempus are objective and independent coordinates of natural phenomena.

In order to understand Benedetti’s considerations on time, it is useful to delve into the views of his immediate forerunners, in particular Cardano and Scaliger.

7.6.1 Cardano’s Subtleties on Time

In the letter to the reader of the Diversae speculationes, Benedetti indicated Cardano as one of his principal sources.[64] However, concerning the concept of time their opinions are not in agreement. Cardano tackles the issue tempus quid sit (What is time?) in Book 18 of De subtilitate. Unlike Benedetti, he does not explicitly question Aristotle, but rather quotes his definition as a common truth: “in fact, motion is the measure of time” (motus enim tempus est mensura).[65] Still, he reworks the Aristotelian concept within a rather Augustinian perspective, which leads to original results.

He introduces the problem of time in connection with his treatment of the dream (somnium), beginning with the question: “Why does time appear much longer while dreaming than in reality?”[66] He reports that once he dreamed that he visited an unknown city far away from his home in Milan. He traveled through mountains, valleys, and fields. In order to cover that distance six days of travel would be barely sufficient. Thus, when he woke up, he thought that he had slept for a long time but in actual fact his nap had taken less than one hour. The reason for this expansion of time, Cardano explains, is due to the fact that dreamed activities (operationes) are accomplished independently of any bodily effort (absque corporis labore) and therefore very rapidly. A correct judgment about time depends on bodily movement. This is why the perception of time is not altered in our mind when we imagine long-lasting processes while awake. “During sleep, time is contracted in the opposite manner than if we are awake: in fact, motion is the measure of time.”[67] Surprisingly, Cardano’s Aristotelian conclusion, “motion is the measure of time,” does not refer to heavenly motions, but to corporeal activity. In other words, he extrapolates and isolates the peripatetic definition from its original context. In fact, from an objective, physical, and cosmological meaning, time acquires a rather subjective meaning, connected with physiology and perception. Time, as Augustine would say, is an “expansion of the mind.”

It should be added that there is a passage of the Physics where Aristotle also hinted at the subjective dimension of time, even at how the soul grasps it. This passage might have been a source of inspiration for Cardano:

Time cannot be disconnected from change; for when we experience no changes of consciousness, or, if we do, and are not aware of them, no time seems to have passed, any more than it did to the men in the fable who ‘slept with the heroes’ in Sardinia, when they awoke; for under such circumstances we fit the former ‘now’ to the later, making them one and the same and eliminating the interval between them, because we did not perceive it. So, just as there would be no time if there were no distinction between this ‘now’ and that ‘now,’ there appears to be no time between two ‘nows’ when we fail to distinguish between them. Since, then, we are not aware of time when we do not distinguish any change (the mind appearing to abide in a single indivisible and undifferentiated state), whereas if we perceive and distinguish changes, then we say that time has elapsed, it is clear that time cannot be disconnected from motion and change.[68]


These considerations are not aimed at isolating a subjective meaning of time by eliminating any objective references. Still, it is plausible that Cardano took into account such passages in order to freely speculate on time, in Book 18 of De subtilitate, from a perspective that owes more to Augustine than to Aristotle.

This Augustinian influence is particularly evident from the following passage, in which Cardano tries to better define time:

But what is time? Although nothing of it is ever [given], nonetheless everything is in it and it accompanies [assistit] everything always. It itself generates and destroys everything; it is the source [auctor] of life and death. Its expectation is always very long, while its memory is always very short. Although it is always with us, we never grasp it. Even though there is such an abundance of it, nonetheless no restoration [reparatio] of it is ever conceded, thence the waste of no other thing is greater or worse.[69]


In this passage, Cardano brings together ideas derived from erudite lectures, as well as from commonsense, experience, and even trivial commonplaces. Additionally, he recounts the Augustinian paradoxes: time is everywhere and nowhere, it is made out of expectation and memory, and it is for us the most familiar and unknown mental presence. To quote from the Confessiones: “What is time then? If nobody asks me, I know: but if I were desirous to explain it to one that should ask me, plainly I know not.”[70] Cardano adds to this paradox a popular sense of the caducity of life, according to which a discourse on time is a kind of memento mori. Time itself is said to be the cause of life and death.

Hence, for Cardano, the assumption that “time is the measure of motion” does not mean maintaining the cosmological dependency of time on astronomical cycles. Quite to the contrary, time transcends motions and changes. In fact, we do not perceive it in itself but rather that which happens in it. What we know about time is a product of the mind, precisely of its imaginative faculty:

Thus, we do not comprehend time but rather that which occurs, or occurred, and endures in it. But time itself per se is out of reach [ignotum] to the senses. In fact all that we know [about it] is constituted through imagination.[71]


Like Benedetti, Cardano denied the interdependency of cosmological space and time, although from a different standpoint. He was not concerned with reformulating the physical space and time framework of motion in mathematical terms. Instead, he concentrated on the psychological and physiological dimension of time as a construction of the imaginatio. Therefore, this treatment was connected with that of the mind and was introduced by considerations on sleeping and dreaming. This even led to considerations on altered states of mind such as ecstasies and hallucinations, as well as the divine and demoniac visions of the hermits—Cardano went so far as to report some hallucinations that he had when he was a child. His mental treatment of time, as well as this excursus on altered states of mind, were both harshly criticized by the Flemish humanist Julius Caesar Scaliger, as we shall now discuss.


7.6.2 Scaliger’s Aristotelian Restoration

Scaliger conceived of his Exotericae exercitationes as a critical confrontation with Cardano’s De subtilitate, although he formally presented them as a reverent discussion of some points that arose from the lecture on the “subtleties” of that doctissimus vir, as one reads in the dedicatory epistle, “who will never be praised enough” (nunquam satis laudatus). Among the most notable theses indicated in the Index acutiorum sententiarum at the end of the book, one is directly relevant to our discussion: the exercitatio number 352.2, which explains why “time is not the measure of motion.” That exercitatio deals with the passage of De subtilitate on time that we have discussed, but reverses Cardano’s viewpoint.

Scaliger tries to answer the question of “whether time is the measure of time,” remarking that most people just repeat this definition without properly understanding its meaning.[72] The allusion is clear: Cardano repeats a commonplace without any thorough reflection on its meaning. In fact, even though time might be regarded as the measure of “our motion,” it is definitely not the measure of worldly motion, in particular not of the first motion of the heavens, i.e., the daily one.[73] Scaliger therefore denounces Cardano’s subjective reading of the Aristotelian definition. According to him, the objective dimension of time cannot be dismissed. From a cosmological-ontological perspective it is in fact a dependent (affectus) of heavenly motion;[74] to be precise, it descends from the “first motion,” or the daily rotation of the starry sphere. The first body (primum corpus), that is, the heaven of the fixed stars, is the measure of all bodies. Similarly, its motion, the primus motus, is the yardstick of all motions. In accordance Book 12 of the Metaphysica, where Aristotle advocates a spherical and geocentric cosmology of concentric spheres, Scaliger states that “time is either the same thing as motion or its affection.”[75] In other words, he intends to restore an Aristotelian objective conception of time in accordance with a metaphysical perspective that attaches an ontological priority to motion over time.

Scaliger acknowledges that Aristotle ambiguously defined the interrelation between time and motion by accepting both possibilities: “time is the measure of motion and, in turn, motion is the measure of time.”[76] In his attempt to dispel this paradoxical interdependency, Scaliger distinguishes between two fundamental dimensions of time: the objective and the subjective dimension or, as one reads, the understanding “according to nature” (a Natura) and that “according to us” (mensura nostra). In nature, motion is the measure of time as well as its source. By contrast, time is the measure of motion only for us, which is an aspect that Cardano allegedly overemphasizes. This is clearly documented by expressions like “the equinoxial circle accomplishes its motion in this much time.”[77] In actual fact, things are the opposite of what our way of speaking suggests: time is derived from the translation from “here” (ubi) to “there” (ubi) in space (in loco). The ubi (where), to which people improperly refer in order to express a quantity of time, is a naive way of thinking that reduces time to certain spatial determinations. As to the definitions: time is a transient “now” (nunc), whereas place (locus) is a continuous “where” (ubi):

Since the quantity of time corresponds to that of a motion between a ‘here’ [ubi] and a ‘there’ [ubi], the ‘where’ [ubi] that we use for time is deduced [transumptum est], without inconvenience, from that ‘where’ [ubi] which, in fact, pertains to [a determination of] place [locus]. Actually, time is a transient now, whereas place is an enduring where [ubi].[78]


Scaliger’s criticism of Cardano is not limited to a vindication of the objective meaning of time, its interconnection with space (or more accurately, place), and the priority of cosmological motions over time, i.e., time as something derived from celestial motions. He additionally criticises Cardano’s hint that time is the cause of generation and corruption, dealing with the question of “Whether time generates and corrupts [things]” (An tempus generet et corrumpat). In Scaliger’s assessment—and according to the Aristotelian authority on which he relies—this is impossible. Time cannot generate or corrupt anything, since it is not a substance but a quantity, that is, a property of a substance. Therefore, it cannot produce any effects.[79] Scaliger opposes his “very subtle” (subtilissime) opinion to Cardano’s superficiality: “Our life is the act of the soul. In it, time has neither jurisdiction nor power.”[80] Scaliger adds that Cardano’s words “are suited to the vulgar” (vulgo proprior), not to philosophers. What’s more, his references to visions and alternative states of mind should be regarded as only insignificant phenomena which concern children and melancholici like Cardano himself.[81]


7.6.3 Benedetti and the Renaissance Concepts of Time

Our excursus on Renaissance concepts of time is far from exhaustive, but it helps us to grasp the scientific context out of which Benedetti’s own position emerged. It also permits us to point out some major problems in the conceptualization of time, in particular its subjective and objective dimensions. The interrelation between tempus and locus was at the center of the reflections, the debates, and even the polemics of scholars investigating nature from various angles. The debate on time and on its relation to motion has meanings that are, at the same time, physical (Benedetti), psychological-physiological (Cardano), and cosmological-metaphysical (Scaliger). Finally, for a more traditional cosmological perspective on time as the measure of celestial motions and of the motion of the first mobile as the standard measure for all other measurements of time, one can refer to Alessandro Piccolomini’s Della filosofia naturale, where one finds the following definition:

Hence, time, which is the measure of all movements, mainly has to measure a motion that is the most regular and enables the measurement of all other [motions] that do not have the same regularity in their components. As this motion is that of the first heaven, one has to conclude that time (which is like [a property] of a substance [in proprio soggetto],) is first of all measured by it through that motion of the first mobile. Through it all other motions are ruled. Hence, although time can be called the rule and measure of any motion, it will be reasonable not to pluralize it alongside the plurality of motions. Rather, it will remain one and the same for the whole world, just as the first motion, which is its proper and true subject [soggetto], is singular.[82]


In the generation before Benedetti, Cardano affirmed that time is independent of cosmological space on the basis of his assumption that time is a “stretching of the mind” connected with the perception of corporeal activity. Cardano formally accepted the traditional Aristotelian definition of time as the measure of motion, but only as the consciousness of physiological motion. Scaliger criticized this perspective and accused Cardano of misunderstanding Aristotle. In the Exercitationes he tried to restore a peripatetic metaphysical conception of time as a product of celestial motions. In a sense, his conception of time has a “conservative” character for his commitment to the Aristotelian tradition. However, the distinction of the subjective and objective dimensions of the issue permits us to highlight a problematic aspect of the Renaissance definition of time. According to Scaliger, time can be regarded as the measure of motion only from a subjective viewpoint, not from a natural one. According to nature, the relation between time and motion is the reverse: motion is the measure and time the measured thing.

For Benedetti, as a mathematician advancing a new Archimedean theory of motion and a post-Aristotelian physics, time is the locus motus, the place of motion, that is to say, an objective—we dare say, absolute—measure independent of its content and of spatial determinations. He shared with Cardano the independence of time from matter but not his subjectivism, while he maintained with Scaliger the objectivity of time without assuming the Aristotelian dependency of time on motion.


7.7 Natural and Violent Motions Revisited

After his revision of the physical concepts of the void, infinity, space, and time, Benedetti moves on to discard the Aristotelian theory of natural and violent motions in the section from chapter 23 to chapter 26. Chapter 23, “Motuum rectum esse continuum, vel dissentiente Aristotele” (Rectilinear motion is continuous although Aristotle is in disagreement), shows that continuity is not exclusive to circular motion, therefore Aristotle’s distinction between circular and rectilinear motion must be corrected. In Physics VIII 8 one reads that “the motion of a body moving on a finite straight line cannot be continuous.”[83] By contrast, Benedetti demonstrates that the projection of a circular motion has the same continuity as the circular motion itself, although it is a forward and backward motion on a line. This is the case with planetary appearances produced by the displacement onto an epicycle as seen from the earth.[84] In a way, this section is a rehabilitation of the epicyclic model against Averroist-Aristotelian criticisms concerning the physical tenability of a non-concentric model of heavenly circles. This contrast between mathematical and physical astronomy received much attention from sixteenth-century Aristotelian scholars who received their education at Padua. In the 1530s Giovan Battista Amico and Girolamo Fracastoro promoted a fleeting rebirth of homocentric astronomy through the publication of De Motibus corporum coelestium iuxta principia peripatetica, sine eccentricis et epicyclis (Venice, 1537 and Paris, 1540) and Homocentrica (Venice, 1538), respectively.[85] More directly, Benedetti’s assertion that a continuous rectilinear motion is possible seems to be directed at the opposite statement in Piccolomini’s Aristotelian Della filosofia naturale (Book 2, Part 2, chapter 3, “Come esser non possa infinito corpo alcuno di quelli che per natura loro si muovano per retta linea” (There can be no infinite body among those that move straightforeward following their own nature)). Just as in the Diversae speculationes, this section is complemented with diagrams.[86]

Chapter 24 is a refutation of a series of Aristotelian assumptions on natural and violent motion. In the title of this chapter, Aristotle is called vir gravissimus, but this attribution sounds quite ironic, since the theses of this “very grave man” are here refuted. The first criticism concerns the idea that a projectile is transported by air once separated from its thrower. According to Benedetti, it is rather the contrary: air is a hindrance to motion because it resists the penetrations. Secondly, Aristotle writes in De caelo I 8 that a body accelerates the closer it is to its aim. Instead, one should say that a body moves (e.g., falls) quicker the further it is from its aim (e.g., the ground). In fact, the longer the distance it covers, the more it is pushed (maior fit semper impraessio) by its inner impetus, which is due to the spontaneous inclination toward its proper place (inclinatio ad locum suum eundi).
Chapter 26 is a rejection of Aristotle’s statement that a body is not “heavy” in its proper place. In fact, air in air, or water in water, has no weight at all, except for when one artificially compresses an element (for instance inflating air in a bladder). The difference in density of the compressed element produces a difference in weight.
Chapter 25 denies that vertical motion could legitimately be called natural. In fact, only perpetual circular motion is natural. An entire (i.e., spherical) body and its parts spontaneously move in circles. By contrast, rectilinear motion is that of a part separated from its whole. The cosmological significance of these remarks should be stressed. It is implicit but can be demonstrated by comparison with Copernicus’s De revolutionibus I 8, where the same distinction between the motion of the whole and that of its parts accounts for the difference between the natural circular motion of a planet, basically the earth, and the vertical fall of heavy bodies.[87]

Copernicus presented his considerations on natural and violent motions in De revolutionibus I 8, which is the chapter aimed at rejecting Ptolemaic and Aristotelian arguments against terrestrial motion. There Copernicus attacked the Aristotelian theory of natural and violent motion and sought to abandon the doctrine of natural places. Benedetti’s undertaking is very close, even though the cosmological theme has not emerged yet.


7.8 The Cosmological Perspective of the Physical Disputations

The cosmological dimension of Benedetti’s anti-Aristotelian discussion is documented in the last part of the Physical Disputations.

7.8.1 Physico-Mathematical Astronomical Issues

The astronomical-cosmological section begins (chap. 28) with a reflection on the sphere that goes against the opinion of Aristotle, ironically called Princeps Peripateticorum. Whereas the ancient philosopher regarded the circle as the “first plane figure” (prima figurarum superficialium) and the sphere, the form of the heaven, as the “first body” (prima corporearum figurarum, that is, the first three-dimensional figure), Benedetti claims that they are the “last” figures. In fact, they can be regarded as polygons with infinite sides: “the triangle is the first plane figure and the circle the last one.”[88] He adds that the principium, the beginning and the origin of everything, is its center and those figures which equally encircle it in all directions can be said to be perfect. The author concludes as follows: “That which is perfect, although it is [qualitatively] first as to its essence [natura], is last as to its generation.”[89] The circle, according to him, is perfect because it is, in a sense, an “infinite figure.” If one considers it as a polygon of infinite sides, one can say that the sum of its angles is equal to an infinite number of right angles. One can interpret this statement as follows: every polygon inscribed in a circumference can be divided into several triangles whose vertices touch the center of the circumference and whose bases coincide with the sides of the polygon. In the case of the circle, taken as the “last” polygon, the triangles decomposing it are infinite in number. Since the angles at the vertices are zero and the sum of all internal angles must be 180°, it follows that the angles at the base must be two square angles. Thus, Benedetti feels vindicated: “The circle and the sphere are not constituted of one single angle, as Aristotle believes […]. Rather, these are figures of infinite right angles. For that reason I call them last and perfect, because one cannot add anything to infinity.”[90] To sum up this reasoning, Benedetti shares Aristotle’s opinion that the sphere is the perfect figure, but adduces geometrical-metaphysical reasons. For both authors the sphere is the form of the world (Benedetti would say, “of the caelum” surrounded by an infinite empty space) for aesthetic and metaphysical reasons.

In the following chapters, Benedetti reviews a series of astronomical and meteorological issues on which he accused Aristotle of being wrong. Chapter 28 deals with the sparkling of the stars, which is, according to Benedetti, the effect of the motion of heavenly transparent media (ab inaequalitate motus corporum diaphanorum mediorum nascitur).[91] Among other things, Benedetti denies (chap. 30) that the warmth of the sun can be produced by its motion rather than by its light and subsequently (chap. 31) explains the seasonal variations. Chapter 33 reassesses, against Aristotle, the plausibility of the Pythagorean doctrine of celestial harmony. This has nothing to do with the production of sounds, nor with any harmonic proportions between the “aspects” of the heavenly bodies. Rather, it is the secret order imparted by to the world by divine providence.[92] Chapter 33 comprises a lengthy discussion on meteorology, in which atmospheric phenomena are essentially explained through the variations of air density.


7.8.2 The Copernican Conclusion of the Physical Disputations

Chapter 35, Motum rectum curvo posse comparari (Straight and curvilinear motions are comparable), is a crucial chapter for our analysis, since it is here that Benedetti, almost at the end of his Physical Disputations, introduces the Copernican theory. Although we have already dealt with Benedetti’s astronomical views in the previous chapter, it is useful to recount here the most important features of his cosmology in the context of the philosophical section of the Diversae speculationes (IV) and add some more details.

The subject matter is the comparability of rectilinear and circular motion: “[Aristotle] is wrong when he says that straight motion cannot be compared to the curvilinear (Physics VII 4), where he mistakenly also says that one cannot find any lines equal to the circumference of a circle.”[93] It is directed against Aristotle’s denial that a straight and a circular motion could be compared, thus hinting at the qualitative difference between celestial circular motions and the vertical tendency of the elements in the sublunary sphere. From a Copernican perspective, Aristotle’s words could be considered to be an implicit rejection of terrestrial motion. In fact, if the earth rotates, one should assume that the trajectory of a falling body is rectilinear for an observer on the earth but has a circular component as well, if considered in relation to the outside world.

Benedetti first appeals to Archimedes’s De quadratura circuli (On the quadrature of the circle) to argue that the circle and the straight line are comparable: “If, then, this quadrature can exist, there can also exist, for the reason already given, a straight line equal to the circumference of that circle.”[94] Thus, a geometrical problem, the squaring of the circle, attains a direct cosmological meaning. If the issue at stake is the distinction between celestial and elementary motions, they are of course different, but this difference does not lie in the circularity of the former and the straightness of the latter, but rather in the uniformity of speed opposed to acceleration.

These considerations offer Benedetti the occasion to expand on the velocity of celestial motions. According to the commonly held opinion (secundum opinionem cummunem), the heavens would have to cover an immense distance within the 24 hours of the daily rotation. Close to the equator, the sun would cover 1,000 Italian miles per minute and Saturn 260,000 miles per minute, not to speak of the rapidity of the fixed stars. The assumption of this inconvenient velocity would of course be avoided if one assumed “the most beautiful theory” (pulcherrima opinio) of Aristarchus, “divinely” restored by Nicolaus Copernicus:

And as for the speed of the fixed stars situated near the equator, one may make one’s estimate, and, in fact, this will seem very difficult to some. But this difficulty does not occur in the most beautiful system of Aristarchus of Samos that has been so divinely expounded by Nicolaus Copernicus.[95]


From a Copernican perspective, the sun would cover “only” 48 miles per minute and Saturn 24, whereas the heavens would be stationary.

In the subsequent chapter (chap. 36), Benedetti reworks the doctrine of the doctissimus Aristarchus. It is entitled “Minus esse explosam ab Aristotele opinionem credentium plures mundos existere” (The view of those who hold that many worlds exist was not adequately refuted by Aristotle) and deals with the plurality of worlds. According to Aristotle, a universe with a plurality of worlds similar to the earth would be unstable and eventually collapse, since the earthly parts of the other worlds would fall toward the cosmological center and the fiery parts would eventually become part of the fiery sphere of our sublunary world. This Aristotelian objection is based on an a priori assumption of the theory of the natural places. It is therefore easy for Benedetti to contradict him by arguing that all worlds (that is, planets) would have their elements and their places.[96]

Apart from that, as we have already seen, Benedetti proposes a bizarre transformation of the Copernican system based on an analogy between the moon and the other planets. Like our satellite, all these light-mirroring and wandering bodies are supposed to turn around dark earths which, in turn, spin about their axis:

If the system of the learned Aristarchus is correct, it will be perfectly logical for that which takes place in the case of the Moon to take place also in the case of any of the five other planets. Thus, just as the Moon with the help of its epicycles revolves around the Earth as if on the circumference of a certain other epicycle of which the Earth is like a natural center (i.e., in the middle), carried around the Sun by the sphere of annual motion, so too may Saturn, Jupiter, Mars, Venus and Mercury revolve about some body situated in the center of their major epicycle. And this body, also having some motion about its axis, may be opaque, possessing conditions like those of the Earth, with conditions on the epicycle in question similar to those on the lunar epicycles described.[97]


This conception could provide an explanation for the existence of planetary epicycles, whose physical tenability has been already stressed in the disputatio 23. We could also regard these views of Benedetti as a cosmological reading of Copernicus focused on possible cosmological and physical consequences of the planetary theory. The plurality of worlds and the analogy between the moon and the planets are not the only innovative elements in comparison with the theses of De revolutionibus. After a section on the motion of light through the cosmic void (chap. 37) and one on the geometry of the elements (chap. 38), the conclusive section of the Physical Disputations (chap. 39) attacks a Peripatetic dogma: the unalterability of the heavens. In De caelo I 22 Aristotle remarked that no change in the heavens was ever observed. This is, according to Benedetti, not a valid argument. One should rather assume a principle of relativity of the point of observation. In fact, the earth would be invisible from the eighth heaven (that of the fixed stars), even though, by supposition, it was endowed with a light equal to that of the sun. The distance hinders us from perceiving changes that occur on other worlds.[98]

With this rejection of the distinction betwee a sublunary and a heavenly realm, Benedetti’s criticism of Aristotelian physics is complete. It should be noticed that this final objection hits at the core of the Peripatetic natural philosophy, since it is a denial of the fundamental distinction between a terrestrial and a celestial physics, on which the entire physics and cosmology of the Aristotelians relies.


7.9 An Evaluation: Benedetti’s Path to Natural Philosophy

The Disputationes de quibusdam placitis Aristotelis is a complex book within the larger book. It concerns at least three main fields of investigation: motion, the foundations of physics, and astronomy, in particular cosmology. It begins with a rejection of the theory of the natural places (violent and natural motion) based on an Archimedean relativization of heaviness and lightness as well as on a mathematical approach derived from the Euclidean theory of proportions. It deals subsequently with basic concepts of physics. It defines space and time anew as an absolute framework for the investigation of natural phenomena, in particular motion. This part of the Physical Disputations also aims at demonstrating actual infinity and the void, which are Democritean theses rejected by Aristotle in Physics and De caelo. The astronomical part then follows, which confronts many special issues and illustrates what we shall call a “post-Copernican cosmology.” Benedetti advocates the heliocentric system (albeit modified relative to the model of Copernicus’s De revolutionibus), the plurality of worlds, the inter-changeability of the observational viewpoint in the universe, and, last but not least, the homogeneity and continuity of the sublunary and the heavenly realm, contrary to one of the most fundamental assumptions of Aristotelian philosophy.

Let us summarize the Copernican considerations that could have influenced Benedetti and consider the extent to which he went beyond them. First of all, Copernicus abandons the theory of natural and violent motions because, “if anyone believes that the Earth rotates, surely he will hold that its motion is natural not violent.”[99] Additionally, the daily rotation of the heavens is more absurd than that of the earth because it would be excessive compared to that required of the relatively small earth. A third Copernican remark concerns the infinity of space. It is directed against the Aristotelian assumption that there is nothing, “no space, no body, no void,” outside the heavens (dicunt quod extra caelum non esse corpus, non locum, non vacuum). Copernicus remarks that the axial rotation of the earth undermines the strongest argument in favor of cosmological finiteness: “For the chief contention by which it is sought to prove that the universe is finite is its motion.”[100] As to the objections against the earth’s motion based on considerations of the effects to be expected for flying and thrown objects, Copernicus assumes, against Aristotle’s claim for the simplicity of motion, that things on Earth participate in the planetary motion and, therefore, the vertical displacement of light and heavy bodies (cadentium vero et ascendentium) is a composite motion (duplicem) relative to the whole (mundi comparatione), with a rectilinear and a circular component. Copernicus holds that only circular motion is natural and it does not only pertain to celestial bodies but also to the elements in their natural place. As we have seem, he defines rectilinear motion as the tendency of bodies to reach their whole if they have been separated from it. This vertical appetency is not uniform but accelerated. Copernicus also criticizes Aristotle’s opinion that bodies are heavy (or light) in their proper place, since weight depends exclusively upon the tendency of the part towards their whole.

Many of these Copernican ideas and suggestions appear also in Benedetti’s Physical Disputations: the rejection of the theory of natural places and of violent and natural motions, the excessive rapidity of the rotation of the heavens, the void, infinity, the naturalness of circular motion against the unnaturalness of the vertical motion of the parts separated from their whole, and the criticism of Aristotle’s assertion about the weight of the bodies in their natural place. However, it should be remarked that Copernicus does not expand on these ideas for the most part and cursorily presents them only for the sake of his apology for terrestrial motion. Benedetti’s treatment is much more explicit and, what is more, his motivations and presuppositions appear to be quite different. His Archimedean and Euclidean treatment of motion is the basis of his rejection of the distinction between natural and violent motions. No consideration of this kind is present in Copernicus’s work. Moreover, the reference to spatial infinity in De revolutionibus is limited to a remark. Copernicus himself does not explicitly support this thesis and leaves the discussion to the natural philosophers or, as he calls them, the physiologi. Actual infinity receives a substantially different treatment in Benedetti since it is closely related to the attempt to define space anew as intervallum corporeum. It is precisely this broad, natural philosophical dimension which is absent in Copernicus’s work and which, in our opinion, Benedetti did not derive from his reading of De revolutionibus or from general astronomical concerns. It seems, by contrast, that he was primarily interested in the physical issue of a mathematical treatment of motion and that the criticism of the Aristotelian philosophy led him in a quite natural way to also confront cosmology. Nor could issues like the void and atomism be reasonably derived from Copernicus. Even the planetary theory of Benedetti departs from De revolutionibus as it includes theses like the plurality of worlds and the corruptibility of the heavens. However, it is clear that the heliocentric and geokinetic theories fit perfectly into Benedetti’s worldview. In light of his general theory, as he writes, Aristotelian and Ptolemaic arguments against Copernicus’s theory appear extremely weak: “contra quam [doctrina] nil plane valent rationes ab Aristotele, neque etiam a Ptolomeo propositae.”[101]
Koyré wrote that Bruno’s La cena de le Ceneri (London, 1584) was the best defense of the Copernican system from a natural and physical point of view before Galileo’s Dialogo sopra i due massimi sistemi del mondo (Florence, 1632). However, this statement seems to underestimate the force of Benedetti’s Physical Disputations, which are perhaps less speculative than Bruno’s dialogues but should nonetheless be regarded as an extremely strong apology for the physical tenability of the Copernican system. A reciprocal influence between Bruno and Benedetti cannot be excluded, since the wandering philosopher from Nola stayed for a period in Turin and the Savoy around 1578 and probably participated in a debate concerning the comet of 1577.[102] At any rate, the Diversae speculationes encountered much more acknowledgment among astronomers of the time than Bruno’s work. As we have seen, Brahe extensively quoted Benedetti both in his Epistolae astronomicae of 1596 and in his book on the nova of 1572. Kepler’s admiration for Benedetti was no less and was only equaled by his admiration for Commandino and Clavius.[103] The proximity of many themes of the Diversae speculationes and those of the young Galileo are a well-known issue in the history of mechanics; in light of our discussion, it is plausible to assume that Benedetti’s influence on Galileo also concerned the insight into the close relation between the heliocentric theory and a new mechanics.[104]

Our analysis has shown that the heliocentric system is not the main issue at stake in the Physical Disputations, although that theory becomes part of a general program of reform for natural philosophy. Far from being a mere “Copernican enterprise,” Benedetti’s visionary project is much more complex. It is an ambitious attempt to build a new physics, in the wide Renaissance meaning of the term, out of a criticism of Aristotelian physics. Concerning Aristotle, it is clear that the princeps peripateticorum provides him with a model, albeit a negative one, in which the theory of motion, cosmology, astronomy, meteorology, natural philosophy, and metaphysics are closely interrelated. Benedetti’s undertaking is precisely a revision and a restructuring of these interdisciplinary ties on the basis of new insights and a mathematical approach. Although his investigation intentionally and explicitly departs from Peripatetic physics, it is historically possible only in the form of a thorough confrontation with Aristotelian themes. Indeed, the Physical Disputations have the form of a dispute on Aristotelian places. Benedetti’s familiarity with Aristotle’s Physics, De caelo, and Meteorologica should also be underscored. This apparently contradictory aspect of early modern physics in its ambiguous relation to Aristotelianism has already been stressed by Anneliese Maier in her studies on the medieval contributions to classical science.[105] In a sense, the development of a new physics required a thorough confrontation with Aristotle and his concepts, as also the examples of Bruno and Galileo bear witness to in different ways.
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  Concluding Remarks

Giovanni Battista Benedetti, the Renaissance scientist, has received ambivalent historical judgements by scholars in the past. The historian of medieval science and philosophy Anneliese Maier, for one, viewed him with mixed feelings. To her, Benedetti appeared to be a sort of intellectual companion of Galileo Galileo, at the same time his “forerunner” in mathematical physics and an epigone who was disrespectful to his own medieval Vorläufer or predecessors. Maier wrote that Parisian scholastics such as Nicole Oresme and Jean Buridan had provided Benedetti and Galileo with the concepts they needed to inquire into physics—she particularly had the concept of impetus in mind—which they did not acknowledge in their fierce attacks on Aristotelian philosophy.[1] Maier shared Koyré’s view that modern mechanics was constructed around a few central concepts and authors relevant for Newton’s Principia mathematica. They were perplexed by the concomitant reception and rejection of medieval physics by Renaissance scientists. In our view, however, it is too narrow a point of view to just consider individuals and sets of ideas and their genealogies. Instead, one should consider the wider intellectual currents and the shared knowledge they generated. The incipient querelle des anciens et des moderns[2] is an example of a debate transcending specific questions and problems, even approaches and methodologies, towards a larger reflection on the relation between past and present. The problems inherent in this gap between the individual perception of change and the intellectual transitions of the time are exhibited by the astronomy of Nicolaus Copernicus, a sort of “unaware revolutionary,”[3] who saw himself (or at least presented himself) as a Renaissance restorer of planetary theories defended in antiquity by the legendary Pythagoreans. By contrast, his scholastic counterpart, the Padua-trained physician and natural philosopher, Girolamo Fracastoro, presented his homocentric reform of mathematical astronomy as a radical innovation, comparable with Amerigo Vespucci’s discovery of the New World.[4] Fracastoro’s work was based on the modeling of all celestial motions through concentric spheres (in line with a well-established Aristotelian tradition). In Benedetti’s case, the rejection of the philosophia naturalis taught in the universities was achieved with intellectual means descending from that very philosophical tradition. Rather than viewing this fact as a paradox, it should be regarded as a sign of a profound tension in Renaissance science between past and present and a hallmark of what we have called preclassical mechanics.[5] The intention to outdo traditional authorities in order to move beyond their legacy had to rely on the shared knowledge of the time, which was marked by Aristotelian thought. In our introduction we delved into Benedetti’s conceptions and reconstructed their socio-cultural coordinates, characterized by the Renaissance tension between conceptual heritage and novelty. Maier’s perplexity thus rests upon a lack of reflection on the embedment of intellectuals and their theories in socio-cultural processes. Benedetti in particular ought not to be seen as a link in a chain, but rather as one representative of a complex and comprehensive knowledge economy.[6]

In order to correctly locate Benedetti in the knowledge economy of the Renaissance, it is expedient to consider him against the background of the material and intellectual conditions of early-modern science, and as a figure between the intentions and identities of a new genre of intellectuals who formed the archetype for modern scientists. Benedetti’s case helps us to reflect upon the social position and intellectual identity of these new types of scholars as well as on the way socio-cultural coordinates penetrated science, as far as its demarcation, content, form, and justification are concerned. With social coordinates we refer to the institutional setting involving Benedetti’s role as a courtier and thus to his function as a court mathematician, which, in turn, was linked to the wider socio-economic interests of a Renaissance territorial state.[7]

In his seminal work on the sociological roots of modern science, Zilsel discussed the scientific relevance of the social transformations taking place in the late Middle Ages and the Renaissance. In particular, he argued that the emergence of modern science depended on the rise of capitalism. We could aptly refer to this phase as a pre-capitalistic or early-capitalistic “knowledge society.” Technical knowledge proved to be a key element in the organization of life and production while the status of the artisans, those whom Zilsel called the “artist-engineers,” increased and received high recognition among civil and political authorities. The town of Florence is prototypical for these changes, as Leonardo Olschki has forcefully demonstrated in his studies on science and vulgar literature.[8] A wide range of artist-engineers transformed Florentine society and its mentalities. Filippo Brunelleschi, most representatively and symbolically, forever changed the skyline of the same town in which, at the end of the Italian Renaissance, Galileo composed works that irreversibly modified the landscapes of science and scientific culture.[9] In Florence and Europe more generally, in the passage from the Middle Ages to early modernity the “artisan-practitioners” were confirmed as a new class. The codification of their experience and knowledge profoundly changed epistemology and science, most evidently in mechanics. This practical art was first codified as a physico-mathematical discipline, and then as a science in its own right, and was later adopted as a methodological and ontological point of reference in the shift toward the mechanistic world views of the seventeenth century.[10]

According to a corollary of the Zilsel thesis about the social origins of modern science, scientific culture was reshaped by the merging of three intellectual strands: the artisanal/technical, the scholastic/logical, and the humanistic/rhetorical. This fusion was accomplished by mediators, who were social actors with an in-between status bridging different intellectual and social realms. “Hybrid experts” became increasingly necessary because of their capacity to bring together the technical and the theoretical dimensions of knowledge. Their socio-cultural relevance would never diminish from the late Middle Ages to the Industrial Revolution and beyond.[11]

During the Renaissance, this mediation was secured by a new group of “scientist-engineers,” a series of court mathematicians of which Galileo is the best-known figure and which also included his protector, Guidobaldo Del Monte. Actually, the description of the Renaissance figure of the “scientist-engineer” suits the intellectual and social profile of Benedetti very well.[12] Galileo and his like were well versed both in the technical as well as in the intellectual dimensions of knowledge production. Renaissance “scientist-engineers” underwent a period in apprenticeship of practical mathematics, in some field of application like architecture or the art of war, but later distanced themselves from artist-practitioners as they aspired to gain higher social recognition, especially as courtiers. They had a high degree of education, as they mastered theoretical mathematics, the language of the learned, Latin, as well as the courtly language, for instance by acquainting themselves with the elegant Italian of the literature of the time. Scientist-engineers thus acted as mediators connecting the centers of power and decision on the one hand and the workshops and building sites on the other. As was the case with Benedetti, these experts could supervise artisanal work or give advice on technical issues.[13] As courtiers they were additionally required to participate in the refined dialogical and literary culture of the elite, to serve as educators as well as to use their astronomical expertise to cast horoscopes for the rulers.

The most specific socio-political aspect of Benedetti’s time is the affirmation of court society as a particular social formation whose features show continuities and fractures both with the earlier aristocratic setting of the feudal society and the later capitalist one. A distinguishing feature is the centralization of power and administration around the court. As Norbert Elias argued, this formation culminated in the absolutism of the Ancien Régime but was preceded, on a smaller scale, by early attempts at territorial centralization.[14] Although such social formations apparently gravitated around an individual sovereign who made all decisions (as much of the literature of the time on the Principe and its privileges boasted), it was in fact a hierarchical system in which the group of experts surrounding the princely ruler constituted an oligarchy who operated the complex organization of modern states. The Duchy of Savoy is one such case. The dukes strove to create a “modern” capital city partly by following the model of Florence, insofar as culture and prestige are concerned, but also the Spanish and French models, insofar as the suzerainty of the ruling family is concerned. Other models played a role, too, for instance the Netherlands for military technology and Switzerland for military conscription and discipline.

Benedetti shared the enthusiasm of his patrons (especially Emanuele Filiberto) for mathematics and its perceived powerfulness as an instrument for successful navigation in war and peace. He also shared the aristocratic values of the court such as disinterest and prestige. Adherence to these values largely explains his bias toward theory despite the practical origins of his knowledge and the fields of application of his mathematics (ranging from mechanics to navigation, architecture, and perspective). He also ventured into the most general fields, such as cosmology and philosophy (as seen through his criticism of Aristotelian natural conceptions, his favorable opinion on Copernican astronomy and post-Copernican cosmology, and his remarks on “Pythagorean” philosophy of mathematics). Actually, he did not hesitate to call his wide and unsystematic work “speculations,” an expression that stresses the theoretical character of the endeavor.

From the perspective of a court scientist such as Benedetti, mathematics was the key to practice and theory. It was his specific field of expertise among the Turin courtly elites; through it he acquired a central epistemological status in line with the exaltation of the certitudo mathematicarum by many of his contemporaries, among them his correspondent Pietro Catena. At the same time, the practical context surrounding the mathematical approach in many fields such as mechanics led him to emphasize the contingent element of natural phenomena. Thus, the centrality of mathematics in Benedetti’s work has a multilayered meaning, including the theoretical, practical, epistemological, and social. The limits of validity and applicability of Benedetti’s mathematical science mirror the boundaries of his field of competence in the division of intellectual labor within his courtly environment. Although he used geometry as a sort of universal key, he could not impose his views on other courtiers who were experts in fields such as philosophy and medicine. In this context of enforced openness, Benedetti’s criticisms of Aristotelianism appear as a sort of defense of his professional position in the framework of a courtly dialogical pluralism. Such an environment explains the occasional (and fragmentary) character of the Diversae speculationes, which brings together occasional materials such as texts for private teaching, letters, short treatises, expert advice, and polemical essays (among others), in which Benedetti made his mathematical expertise manifest and showed its usefulness.

The intellectual distribution of labor in the Renaissance ensured that Benedetti was at the heart of the courtly milieu by virtue of his family’s social status and not through his ambition alone. His work exhibits many similarities with the work of other Italian court mathematicians, most eminently that of the aforementioned Del Monte and Galileo, as far as the range of their interests and the overall approach are concerned. Benedetti’s most daring passages, which open up unconventional solutions to technical and theoretical problems, and his remarkable disregard for authority qualify him as one of the Italian novatores, although he did not make explicit his natural conception as an all-encompassing alternative to the well-established Aristotelian philosophy. His fierce attacks on crucial aspects of the Aristotelian conception—relating to motion, the void, infinite space, time, infinity, and planetary theory—did not result in a systematic new natural philosophy. Rather, he limited himself to collecting results in different areas and to working on the most varied aspects without finding their common denominator. He also made elliptical references to Pythagoreanism and implicitly rehabilitated some aspects of atomist and stoic conceptions, for instance the plurality of worlds and the fluidity of the heavens. Cardano, whom he appreciated, went much further in the inquiry of the common foundations of the sciences (specifically mathematics, practical arts, and medicine) while Benedetti’s correspondent Patrizi advanced a systematic natural philosophy inspired by neo-Platonism. In the same years in which Benedetti finished and published his physico-mathematical speculations in Turin, Bruno published philosophical dialogues in London expounding a natural philosophy and an anthropology that led to far more radical consequences for the premises of cosmology, similar to those reached by Benedetti. Another contemporary of Benedetti, Telesio, had offered the first modern attempt to build up a conception of nature on new principles. His Natura iuxta propria principia paved the way for the next generations of scholars searching for new foundations in natural science. Among them was his direct follower Campanella, who brought his philosophy to France in the seminal years of the mechanical philosophies of Pierre Gassendi and René Descartes. Benedetti participated in this wide cultural transformation; he contributed to advancing the mathematical and physical disciplines and discarding consolidated theories—but without offering a systematic alternative.

To summarize the most evident features of Benedetti’s endeavor: it was courtly, secular, anti-Academic, unsystematic, occasional, elitist, learned, abstract, pleasant, and useful. It was secular, that is, non-theological, as it was linked to the interests of the ruling class and the state. It was a useful and pleasant science: on the one hand, it was practice-oriented but not purely empirical; on the other hand, it proved witty and fit for courtly sociability. It was abstract and disinterested: superior to the vulgar and tuned to aristocratic values. Learned: fit to be exhibited at court alongside the other arts. Elitist: Benedetti elevated mathematics from a practical discipline of scientist-engineers to a refined cultural activity. Occasional: linked to the variegated political and cultural interests of the court. Unsystematic: fragmented, lacking the inner coherence of scholasticism. Anti-Academic: free from concerns about respect for university scholarly traditions. All of these characteristics of Benedetti’s science were the hallmark of court science: it was technical and abstract without losing contact with practice and experience—a mathematical-empirical science in nuce; it was (relatively) free from bookish tradition and theology but not from the contingencies of courtly life.

What is the common denominator of the great variety of subjects dealt with by Benedetti? What is the center around which they all gravitate? Is there one unifying principle behind the apparent disorder and heterogeneity? It should be emphasized that Benedetti first established his fame as a mathematician. His early treatment of motion by mathematical means was explicitly directed “against Aristotle and all philosophers” (contra Aristotilem et omnes philosophos). In his time “mathematics” had a wide scope. It comprised arithmetic and geometry, astronomy and astrology, as well as music, but also reached far beyond the boundaries of the quadrivium by encompassing optics, practical mechanics, architecture, and engineering. The expansion of mathematics into the fields of physics, natural philosophy, meteorology, and even metaphysics and epistemology was a crossing of the disciplinary boundaries. Benedetti’s time bears witness to several attempts to expand the boundaries of mathematics. Cardano, for one, claimed that geometry had the function of a universal logic fundamental to rational thought, and that the practical disciplines including statics, mechanics, and architecture were its subordinate fields of inquiry.[15]

Benedetti’s intellectual identity, however, proves much more complex than his corporate identity as a mathematician.[16] His pronounced titles vary. In a short biographical note accompanying the birth horoscope published by Gaurico, he was referred to as “Phylosophus, Musicus, atque Mathematicus”; on October 19, 1589, he signed an astrological report cast for Carlo Emanuele I as “Matematico e Astrologiaro”;[17] contemporary admirers of his such as the Milan painter and poet Lomazzo and the Danish astronomer Brahe called him “matematico” and “philosophus et mathematicus inprimis excellentem,” respectively.[18] Probably, Brahe’s designation of Benedetti as both philosopher and mathematician best captures the poles of his intellectual activity. Intriguingly enough, Benedetti generally dropped the title of “mathematician,” keeping only that of “philosopher” in his publications. On the title page of his magnum opus of 1585, the Diversae speculationes, he appears as “patritius Venetus philosophus,” exactly the same epithet that appears in De gnomonum umbrarumque solarium usu liber (1574). In the publications in the vernacular, he correspondingly appears as “filosofo del sereniss. duca di Savoia,” e.g., in the Consideratione… d’intorno al discorso della grandezza terra et dell’acqua (1579). In the last publication, his self-presentation as court philosopher is interestingly opposed to the designation of his intellectual opponent, Antonio Berga, as “filosofo nella Università di Torino,” that is, “university philosopher”—which is equivalent to scholastic philosopher. These references are telling for Benedetti’s self-perception or, to use an in-vogue expression, his self-fashioning.[19] In both cases, the image of court philosopher was his intended identity, whether reflected or purposely constructed (or a mixture of both). As was the case with Galileo, the Florentine courtier, the philosopher’s social status and reputation was higher than that of the mathematician. This is why, among the conditions for Galileo’s appointment as a courtier to the Medicis, he regarded the designation “philosopher” as relevant.[20]

As for the epistemological debates mirroring the disciplinary and social divides and hierarchies of the time, heated controversies began over the “certainty of mathematics.” The determination of the degree of certainty of mathematics also concerned the legitimacy of using mathematics in physics. In the case of Benedetti, the tension between his function as court mathematician and his identity as philosopher—and patrizio—lies beneath his science. While philosophical legitimacy was essential for the acknowledgment of the intellectual dignity of his endeavor, the practical dimension of mathematics remained fundamental for the social justification of his function as a court expert.

One could single out the social and the political-cultural coordinates of Benedetti’s science as two complementary drives. On the one hand, his position as a court mathematician directly determined much of the content of his writings, occasioned by the requests addressed to him as a court expert in technical issues pertaining to mathematics. His position also determined formal aspects of his work, in particular its occasional character and fragmentation. On the other hand, Benedetti’s identity as a philosopher was directly related to his cultural ambitions and his engagement aimed to affirm mathematical philosophy in the intellectual arena against scholastic thinkers and humanistic literati. His political identity as a lay aristocrat made him an organic part of the centralizing project of the court and marked his distance from Counter-Reformist drives which sought to impose Roman universal interests over territorial states’ autonomy. His support for a sort of party of the politiques resulted in treatises advising on politically relevant technical and cultural issues (e.g., navigation on the occasion of the battle of Lepanto or the calendar reform). His activity as a lay educator, e.g., his arithmetic teaching to the prince, Carlo Emanuele I, is found in his pedagogical writings, some of which were published in his scientific miscellanea. In summary, both content and form, as well as the demarcation of the fields of his scientific competence as a mathematician and philosopher, depended on social settings and cultural engagement.

The fact that Benedetti never established a scientific school around himself can be seen as an indication of the precarity of patronized science, linked to the person of a particular ruler and not institutionalized at the level of an academic body. In the course of the seventeenth century, these limitations of early court society would be solved by securing scientific continuity for patronized science through the foundation of scientific societies. These societies constituted an improvement over the volatility of Renaissance patronage, which depended on the humors and interests of a prince, by replacing him with a corporative persona ficta deputed to protect, credit, and promote science. This did not imply a diminution of the political relevance of science. As has been argued, the institution of the Académie Royale des Sciences as a means to patronize all of the sciences also meant the conquest of a new kingdom, la république des lettres tout entière, for Louis XIV.[21]

Montesquieu was a perspicacious observer of the courtly society in which Benedetti lived and worked. In his opinion, the “courtly air,” or the ethos of the ruling elites of a monarchic state, “consists in putting away one’s own greatness for a borrowed greatness. This greatness is more flattering to a courtier than is his own.”[22] Such grandeur empruntée, or borrowed greatness, was a function of a person’s distance from the ruler. Benedetti’s greatness could have solely consisted in his mathematical acumen, in his mechanical insights and demonstrations, or in his philosophical discernment; these are the virtues that the historian of science is inclined to observe as principal. However, Benedetti saw himself as a court gentlemen, and only valued his capacity as a mathematician as subordinate. He presented himself as a court intellectual, more precisely, as a “philosopher to the Dukes of Savoy.” He “borrowed his greatness” (in Montesquieu’s words) from his proximity to the rulers. In the courtly milieu, it was honor and rank, together with their corollary, ambition, rather than skill, diligence, and measure that marked the character of a nobleman who belonged to the hegemonic class of the new state. Greatness is a major motivation for Benedetti’s science, which cannot be confined to technical demonstrations or the solution of specific problems. Rather, his treatment of details never departed from concerns about the big picture; in his work, special issues were constantly elevated and received their meaning on the level of a grand overview, natural and epistemological.

Greatness is not the only courtly quality to enter Benedetti’s science. As Montesquieu further observed: “At court one finds a delicacy of taste in all things, which comes from continual use of the excesses [superfluités] of a great fortune, from the variety, and especially the weariness, of pleasures, from the multiplicity, even the confusion, of fancies, which, when they are pleasing, are always accepted.”[23] To be sure, one cannot say that Benedetti’s knowledge was superfluous in the sense that it had no concrete application. In the Renaissance, it was evident to anybody how closely mathematics was connected to practical realms ranging from war technology to fortification, navigation, and administration. Benedetti’s work and activities related to these realms; even his astrological consultancies can be appreciated for their practical orientation—as astrology notably coincided with the so-called astronomia practica, as opposed to mathematical astronomy, or astronomia theorica. Still, Benedetti insisted on his lineage as a “philosopher” (connected with his claims about the Pythagorean universality of his method and the fragmentation of its applications) despite the attention given to practice and concreteness in Renaissance mathematics. Such a contention was aimed at confirming his superiority over the immediate application of knowledge or the material origin of arts such as mechanics.

His stress on theory—on “speculation”—is well attuned to the spirit of court society, which was centered on nobility, that is, on disinterest and rank, rather than efficacy. The “superfluity of Benedetti’s science” corresponds to the leisure character of knowledge in general, due to fact that its bond with materiality and practice was sublimated. Whereas corporative and merchant societies like those of the Italian Quattrocento (or, more generally, bourgeois and democratic ones like those emerging in the seventeenth century) would emphasize the practical origin and meaning of science, a court society stresses its symbolic value rather than direct usefulness and economical importance.

Besides the superfluité (which applies to Benedetti only if it is not taken too literally), all of the other qualifications Montesquieu attached to the court atmosphere suit his endeavor: good taste (we can add, “wit”), variety, pleasure, multiplicity, even confusion. The main virtue of a court society rested on the sense of honor and ambition: “Honor, meddling in everything, enters into all the modes of thought and all the ways of feeling and even directs the principles.”[24] Norbert Elias, who agreed with this assessment, also pointed out the fatal consequences for budgetary issues of a mentality that is so distanced from a modern bourgeois economy. From an economic viewpoint, court society was intrinsically flawed. It was destined to bankruptcy because form, ritual, and etiquette counted more than parsimony. Similarly, courtly science displayed detachment from monetary return. Elias has also emphasized the centrality of etiquette for this detachment. At court, formal etiquette was decisive, as it served to maintain and reinforce distances and hierarchies.[25]

The sense of honor and superiority typical of such social formations appears in Benedetti’s intended distance (social, intellectual, moral, and epistemological) from artisanal practice and the erudition of university professors. He appropriated the results and methods of both fields, in particular those of the practical arts, but at a higher level of generalization. He particularly envisaged a reformed natural philosophy as the most cherished fruit of his “mathematical-physical speculation.” Such theoretical distance from immediacy is the epistemological parallel of the sense of honor and social distance and, as such, it became an essential ingredient of Benedetti’s science and added symbolic value. As a court intellectual, he did not identify himself with traditional forms of higher culture such as Scholastic Aristotelianism or humanistic rhetoric. He proudly affirmed himself as a courtier, free to think and philosophize in the protected space of the court, independent of the most immediate material needs, of academic constraints dictated by tradition, and concerns about systematicity and completeness. Ambition, the companion of aristocratic honor, “meddled in everything” and directed Benedetti’s search for the most general principles of a new vision of nature, both mathematical and physical. The court protected and promoted a science and philosophy in which disinterestedness was foremost. In its favorable womb, a daring mind could venture out to explore new realms beyond established disciplinary boundaries. The speculative freedom of the court also determined the specific form of Benedetti’s work, its occasional character, and the amazing variety exhibited by his diversae speculationes mathematicae et physicae.

The economy of honor in the court society left an enduring epistemological imprint on the social fabric of science. Symbolic capital governed modern science long after it became coupled with economic capital and, in many ways, it still significantly influences science and research. The legacy of courtly ingenuity and leisure has to be acknowledged as a lasting influence upon scientific practice as well. Moreover, the topos of a protected space, so attractive to the emergent category of philosopher-scientists in the sixteenth and seventeenth centuries, contributed to creating the myth of the independence of pure science. Constant claims and controversies about scientists’ autonomy have accompanied the modern path to science in its migration from the court to the scientific academy and from the scientific academy to the laboratory. The connections of modern science to the economy and society at large, politics, and cultural structures can be appreciated by considering the complex historical ties that link knowledge with its material and cultural conditions reaching far beyond the perception of the individual historical actors. The spirit of Benedetti’s science can be seen as typical of an age of profound social transformation and political reconstitution, which is reflected in the exceptional re-structuring of knowledge and the transition to novel forms of scientific acquisition, legitimation, and transmission.

Footnotes
[1] Anneliese Maier established a connection between Benedetti’s treatment of motion and that of Galileo in Maier 1951, 304–305.

[2] Lehner and Wendt 2017.

[3] Copernicus’s revolutionary role malgré soi already puzzled Thomas S. Kuhn, who called him at once “radical” and “conservative” and regarded De revolutionibus orbium coelestium, the book propounding the first modern heliocentric theory in mathematical astronomy, “revolution-making” rather than “revolutionary.” Cf. Kuhn 1959, 135 and 148.

[4] Goddu 2010 and Granada and Tessicini 2005. Also see Omodeo 2017.

[5] See Renn et al. 2018.

[6] For a recent study accomplished in this vein, see Trzeciok 2016.

[7] For further considerations on Benedetti in light of a discussion on methodological and historiographical approaches, see Renn et al. 2018.

[8] Olschki [1919–1927] 1965.

[9] On the Florentine prototype, see Renn 2014. Cf. Zilsel 2000, 941.

[10] On artisanal knowledge and its codification, see Smith 2004 and Long 2001. On practical knowledge, see Valleriani 2017. On the elevation of mechanics to a worldview, see Renn and Damerow 2010.

[11] Ursula Klein has made this point most forcefully in Klein 2015.

[12] The figure of the “scientist-engineer” has been introduced into the history of science by Renn 2001, particularly in the contributions by Lefèvre (Lefèvre 2001) and Renn, Damerow, and Rieger (Renn, Damerow, and Rieger 2001). Valleriani discusses it in detail in Valleriani 2010, chap. 6.

[13] Valleriani 2010, 208: “Except for the period of the apprenticeship, an engineer-scientist was almost never personally employed in workshops or building sites, but he was aware of the work procedures followed in these locations and was able therefore either to commission craftsmen or other persons involved with practical activities, to supervise or teach them, or simply be consulted to evaluate their works.”

[14] As already discussed in the introduction. The reference work is Elias [1969] 2002.

[15] Girolamo Cardano, Encomium geometriae recitatum anno 1535 in Academia Platina Mediolana in Cardano 1966, vol. 4, 440–445.

[16] By “corporate” we refer here to the esprit de corps of a group that considers itself a bounded entity whose interests are marked as separate from other groups. The guild culture of the Middle Ages originated this particular meaning of corporation, which precedes the modern sense of a professional group or legal body.

[17] Roero 1997, 57–58.

[18] Lomazzo 2006, 177: “Del Sig. Gio. Battista Benedetti Matematico” Brahe 1916, 251–253.

[19] Greenblatt 1980.

[20] Biagioli 1993. Also see Biagioli 1989.

[21] Biagioli 1995, 1418 and 1438.

[22] Montesquieu 1989, 33.

[23] Montesquieu 1989, 33.

[24] Montesquieu 1989, 33.

[25] Elias [1969] 2002, 173.
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tionem..b.ad.b.m.qua.c.e.ad.e.a.vbi eft aliquo modo pro-
cum fis partibus, citans ctiam antecedens lemma extra
propoficum, co quod nec in antecedeiite lemmate, necin alios ipf voquam proba
uerit proportionem.c.d.ad.d.queffe,ve.Lb.ad.b.m.fed ne putes me falli; tibi demon
ftrabo non effe neceflarium ducere lincam.c.m.p. vel. q. p.co quodcl per quintam
lib. dequadratura parabolg Archimedis, ita fit.c.d.ad.d.c.ve.l.b.adub. m. exiftente
a.c.duplaipi c.daplaipfi.g.c.erl.d.duplaipli.lbcrit, primo componen.
.c.ciad Lad.d.m.& per aqualitatem propo rtionum, iiacrit.c.g. ad.c.d.
veb.dad.dm.& per.ro.quinsi Euc.ita erit.c,g.ideft.g.c.ad g d:vebud: idett . b,
adb.m.fed.c.gad.g.deitvec.c.ad.e.a.ratio off, quia componendoitaeft.e.dadad,
g.vecaada.e.& hoc eftquia permurando ia eft-a.c.ad.duc.veasc.ad. d. g. & hoc
verum eft ex.19.quinti co quod torius.2.c.ad totum. adabfeif

fum.g.c.vefupradixis

Sed
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icer quahra famma efbmaioris cum proueniente

C\liusfpcclllxionk caufa; maior numerus| ﬁgniﬁumr. a.i.ctminor lincaz.0.ex
o ex prafipofito,or-vaicaserit,Sit augem proucniens ex divifione. i pe. 3.0,
o 6 4 dite S contungaricipladiet produdum . .ina.c.ituic Brobabo
Mumoru foperfcialem.u.iequalem e lineari.c. quare meminife oporices
dcert o e obambniie | G e i
Acniens dividacur provenens fururus enumerus dividens,quarc.. o. tis ro-

ueniens ex diuifione. a.i. per. e.& ex definitione ionis ita fc habebit.c. 2.ad.
aidicut.0.iiadora.8e componendoitac.iad.a.ificut.iaad.o.a.quarc.a.jetic me-
dia pportionalisincet.ciirao-{ed a..non modd diuifa niccogicaurab.¢. a. &

quolicprouenicns.a. o. fed ctiam per eandean.c. & malsiplicata 5 €x quo prodie
Gumoriatur cudragsex.as cheorema-

te.aui:mediaoft proportionalis inter.u, ul
ieta.0. Quare. ex.1 r.quini.cadem exic
proportio.uiadaificueiad candem, |

a:i.Igitur . 0. preditinumerus.u.i. € # o1
quali erit numeros e.i. quod exat propofitum s

THEOREMA XLIX

Dipfum eriamalia ratione confiderari poteft.

1 Linea. u.a.fecetir in punéto.z.ita ve..t, zqualis fievnitati.o.i. & media paral
felagun.cerminetur productam.c.i. quod conflabit @quali numero,quamuis fuperfi-
ciali,numeros .. camect incari.. Tum parallela ducatura punéto.o.ipfi.a.u.cermi
neturd; produétum.o.u.ex quo bina produéta dabuntur.uo.et..iiner fe @qualia
ex. 15.fextiaut. 20. eprimi cumita {c habeataiada.u ficut.2.0.d a.tfcd.a.dad
a.0.permutando fic fe habet ficura.u.2d.3.6.& ex prima (cxti aut. 18.vel .1 fepri=
mificfehabetni.adu,o ficut.a, i.ad 2.
o.hoceftuiad.tiope. 1. quinti. lam

ex definitione divifionisita fc haber.a.c.
ad.a.ificut.oiad. 0.2. & componendo.
ci.adaificac. raque ex prae—
difia. 11.fic e habebit.c.iad-iafouc, - &
iad.ti.fedtinumero conflar equalia.
i.quare ex. 9,quinti numerus. u.i.numero.

aqualiserit.
THEOREMA L

(C VR duidentesmumerum propoftumin dia iufmodpares, v produt
s vniusinalteram cum i parum differentia in famman colledtarn, quale fic
alicuialteri numeromaiori primo: Rec primum ex fecundo detrahuntyrefiduam
verd conferuan ,tum exprimo femper binarium defimunt, dimidivmd; confer-
tsaleerum vero dimidium in eipfo multiplicant & ex quadrato numerun cor
eruasum cruune, refiduid; radicem ex dimidio conferuato' quod vldimum refic

d= propalid e e
Exempli gratia,fi proponatur numerus.2o.1ca dividédus,ve productl viis partis
inalseram, cum, putiog diferenis collegum in farnanaan equale GEfropofita

numg-
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Hinc manifefte patet quamlibet diiffoné aut pareitionem oriri exregula de ri-
bus, quandoquidem finguli diuidentes wquipollent v incegro , & loco ilius fit-
muneur.Perinde enim cft dividere centum per viginti, ac reguli obfernare detri-
‘bus dicEces,fi viginti @quipollent vniquibus equivalebiit cérum? Hoc autem exfub.
nti figura facile deprehenderur,in qua linea.a.b.fignificacviginti;ee:2.0, vni-
tatélineart, et.a.c. vnitates lincarcs centi:o.c.verd. cenum vitares fuperficialcs ,
et.a.d.quings vnitaces lincarcs,ct.d.b.centum vnicates fuperficiales,cx quo marife-
fté deprehenditur quod quemadmodum multiplicare, nihil aliud eft,quam inuc
re produéi ex duobus latcribus propofits  itapartir nihil aliud eft, quam da-
2o vno latere inuenircaliud laus producti propofitis

n
o
{ s e e |
s q - s
raala
e b P d

Nam quotiefeungs ratiocindtes dicimus tantundem numer, immediate produci
mus fuperficiem,medidte vnitate in huiufimodi numero, qui numerusantequd pro-
ducarur in vnicatem , mente concipiendus eft tanquam lincatis, tanquam linca i
quam diuifain toridem particulas lincares, fingulas continuas 8 @quales vnitaci
‘propofica.Ca verd productus ferit numerus in vnitaze fuperficialis, eritacfi toe o=
fenc vnicates quadrate , quod fi ita non effer, nullamentio facienda effer quo-
rumuis fradtorl.Ex ead€ regula de tribusreduci poreftad praxim tertid theorema.

Quare cupientes fcire que fint ill partes, qu funt tres quarte, ipfarum quin-
que fextarum,dicemus i quatuor dant tria,quid dabunc quing; fextee dabunz. 15
vigefimas quartas,qua quindecim funt tres quara:ipfius. 20.viginti auté quing; fex
& vigintiquatuor,quandoquidem nos numerum querimus, cuiita proportionentur
quing; fexte alterius numeri  ficut quatuor ad i, ynde fic {e habent.20.ad.15.6-
cuit.4-ad.3.ipfe autem. 20.quing; fexte parces funt vigintiquatuor,ve per e nott cft.

Ex cadem regula de wibus,huinfmodi quefito m:f;ondcxi poteftyfi conftituamus
‘pradiéias quing; fextas éffe numerum, cuusres quarte querantursdicentesi vius
inceger da tresquartas, quid dabunt quing; fexte? quare fequentes regulam de
ribus,dabuntur quindecimvigefime quarce. Valet cadem: T
fire poffi; qua parsaut partesnumeri propofiti fic aliquis numerus.

Exempli gratia, eire cupienti,qua pars aut partes ipfius vigintiquatuor fint fex-
‘decim, confHitaehtur. 24-fanquam vaum totui,cuius pars aut parces fint fexdecim,
dicemus igicur fi .2 4.dant fexdecim,quid dabit ynum? fexdecim videlicet vigei-
masquares , que cum ad primos numeros reducke fuctint, erunt duxcertize.
Elik earoue qui Foe uele o o iy effent tres quart2, 0&o no-
narum, diceret, fi oéto nona danttres quartas, quid dabitvnum? prouenicat.2 7.
trigelimgfecunde .

Subferuit parierad fciend narurd partit numeri propofiti-Exempli canfs,f quis
‘quarac,cuius numeri,, duodecim finc duz tertiz p.\uu&Dic:rBﬁ duo daneria, quid
T dabunt
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De falacia cperationis triangulorum [phericorum.
AD EVNDEM.

“Vod diebis prateris tibi ignificani, idem nunc confirmo, feilicet fpharico-
e cngulopu bpectonetn s
pofitus nobis fuiffectriangulus. A.B.Ccuius angulus. Auniobis datus effec graduuim.
T1q.mi.o.& cius latus, A Bigraduum.67.min. s & latus. A.C.graduum.45. mi. 1o.
fireliquos angulos cum tertio latere etiam cognoftere voluerimus, ex methodo.1 ¢
priani Copernici propoficum obtinebimus. vade larus B.C.eflet graduum. 89.min.
30.angulus vero/C.gradunm. 7.min.1 4.angulusautem.B.gradig8.min. 38. Qu:
revitimus hic angulus.B. falfus effcreo quod operatio paruorum trianguloram in
caufa oft, quotiefcunque eorum latera tam breuia fint, ut non eccedant voum gra-
‘dum, quare ipforum angulorum veram quancitarem non tribuua. propterea igitur
cum voluerimus veram quititarem ipfiusanguli.B.oporcet poft quam inuencrimus
jum, C.mediantearcu.D.E.fupponerealium polum in. B.deinde producete.B
‘Avfuead.d.etB.C.vlquead.cimaginando.B.d.ct. B.c.duas quartas effe magno-
v circulorum, extendendo poftea . d.e.vique ad interfe&tionem cum. A.C.& el
dem ordinem profequéndo,unc.e.dinobis oftendetangalum. B.effe gra.go.mi2 2
que erit cius veraquantitas, Cuius quidem rei experientiam poffimus criam fa-
cereshocmodo,efto, exempli gratias quod nobis daus ficangulus, C. graduum.5 7.
‘min.14.cum larcre.A.C.gra.5.min.10.& lacus. B.C.gra. 85.min. 30. Tuncfi ordic
“nem.1 1.diék lib.fe quemun,obrinebimusintentam, hot modo Gilicer fipponendo
in:A.polum , & nonin.B. ducendo etiam. A.B.ct. A.C.fed A.B.viqs 2d gra.g0. du=
cendo poftea. D.E. ita quod ab omni parte concurrac cam lazere. 5. C.producto,m
detam.£.C.B.F quam.£.D.E. F.crunt femicirculi magnorum cireulorum. quare.Cs
D.niobis cognitus erit gra.44.min.s 0.8 fic etiam angulus. D.C.£.21a.5 7.min.r4.cx
4.dictilib.poltea habebimus.F.1.gra.go.min. 5 4.8 angulum. aggre
gacum poftea.£.C.com.C.B.habebimus.£.B.gra 1 50.min.2 4.qui fi a emiciculo dé
‘puus fcrit;nobis remanebit. B.F.gra.3 g.mi-3.cum angulo. .cognito cl it aqua-

is.fciusoppofito. Vnde cxdia.g.co
gnofcemusangulum.B.gra.qo. min. 31.
‘quiferé equalis cltfiperiort iam inuen-
to,necab ipfo differcnifiper min.. quie
quidem differentia parua eft refpectaal
terius
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gentesinfpeseris, omis fua dubitatiojeuanefeet.in qua figuraapersé videbis cor-
Tefpondentiam talium triangulorum intes (€, ne magis , nec minus quam ininffa-
feripta hic figura cemere licet, quamuis in hac, triangula quadraci, eparaa fint ab
imaginarijs. A:E.V.ct.A.ELin fupradicta yero coniundta, & inuicem communican
diain pundeonu.i.quod quidem nihil refet.  Dempta igitar.a.e, mindri ex. 2. ¢ ma-
igﬁ,rdiquum{;l ;‘c habebic ada. :{.‘nulwum,u, V.Lad. 1. E. quod nunc tibi
are patebit. Vnde exte poteris ordinem operationis profcqui, vt in cogaitia
el Sl e e

Sedqiado in proximior facione latus.b.c.in remotiori vero acus.€.c.fecate i
1o (profécunda dubitatione ) Tunc oportetimaginatione confiderare latus. b. . in
remptiori fatione diftencum cffe fque ad filum i pun@oun.vbi videbis rianguld.
ubnfimile triaogulo. AE:Veitaveibia.fmile 0. A.E-dscperitursvbitamiayno

« (S
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THEOREMA LXVIILL

VIR numero per numeram diifo, produdods duorum numerorum per pro-
[ ST st b i S
‘drawum exifta . 3 3
Exempli gratia, fi diuidamus.1o.per. 2.prouenicns crit.5.quo produdo ex duo
busnumeris multiplicato, nempe:2o.habe:
bimus. 100.quadratum numeri di
Cuius gratiaduuo numeri fins @ ex.¢.por
o diuifo detur.u,tum. 0. produ-
effe conflituatur quo perss
mulsiplicato dabitur. . quadrasum.a.pro-
prercaquidamedium ¢ft proporsionale
Inter .0, eEy Wl eX. 35 . theoremate. itaque
ex.16.{extiauc. 20.(eptimispropofiti veri-
aasclucefter.

THEOREMA LXIX

(VR numeroaliquo per duosaliosmulciplicato & diifo , i per forum duo-
C rum productum , femma duorum primorum productorum diuifa fscic, vi-
timum proucriiens; famma duorum primorum protenientium equale it

Exempli gratia; proponiturnumerus. 2 . per:8.¢t:6:multipl candus & dividen
dus flmmaproductorum crir.3 56.proucnicntivm ateew. 7 fi igitur famimim.5 76,
‘productorum per productam duorum fecundorum numerorum nempe. 48, divifes
simus;; proeniens pasiter et

In cufus gracid primus numerus fignificerur fineaqbumultipticandus & di
dus numeris defignatis per. x. m.ct. y.m.producorinn fimma fi. . : prouenien:.

i X. 5. M. CL.0.C.y.maeum productum. .. in. .y fic. &
uifcrimus prouenietia. ¢, Quod cum fic tueri, erit.
quoque verum quod divifu.x. z. per.a. . prouanice, fim:numerus felicer wqualis
numero.£m.cx.13. cheoremate huius . Itaque quosiefeunque probaueroquod di
uifa. k.Z.per. 4. ¢. proueniat numerus qualisipfi.f m. propofitum verum efle con
fequeur.ex. 13- theoremate. Quod fiproueniensex diuifione. x. z.per.aie. equa
e fuc acet ex.7.quint quod eade ericproportio numeri. x. m. y/ad ipfunt
proueniens, que ad numerum. £m. Cogitemusitaq. x.ugequalem:a.e.Liper quam
mente concipiamus rectangulim.tp.#qualem. x. 7.ex quo cadem crit proporcio s
xpadiny.queg.rad. ku.ex. 15.{Cxthaut. 0. eprimi s Rumerus autcm. 5. p - erif
proucniens, quod probandum éft zquale efe.m.

Probabitur autem fic,ex, 9.quinti, nempe demonftrato quod numerus.x.p.can
dem proportionem habeatad numerum. c.y.quant haberaumerus.rm.ad cunden
x.y.S¢d probatum eft fic fe habere.x. g.ad. kuficuti.ps ad. .y fofficietigicur pros
bate figlehabercngadssa fow £madic.y. Sed:c.gidicicor equalis
i fatis it prodare ica e habere.q.b.ad .a.
tem quod cadem eft proportio.

Scimus au-

La.o.que.m.x.ad voicatem,quistiexde quod
Proportio. o.c.ad.q.b.cadem cft, qur.x.ad.m.y. ex definitione diuifionis. Quare

exaqualitace proportionum cadem eric proportio. w.m.ad.m.y.que.0.1d.0.0.8
HY & 3 componen-
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liquum fecantem 2quatorem somnes caduntin gyro elliptico, oxygonio, feu de-
fectionali, & non circulari . Vnde per fupradicta tria punéta.n.e-x. oporteret tranfi
retalem circunferentiam, & non circularé, qua circunferentia effec vaius elipfis
cuius minor axis in diametro.b.q:effet.ab.a.vique 2d. iterminum fini h.iarcus.h.b.
in analemate,maior vero axis effet magnitudinis. £h.diametri paralleli, qua trd
fer per punctum.c.mediu fter.ct.i.que quidem circunferentia tota effetintratcir
ctlum.qun.b.x.corigiad; gyro.qnibix.in punitisin.x.

Si crgo circunferentiz.ne.x.cffeeellipticatini puncum.u.in orizonte llid eflte
vbi caderet finus altitudinis horg, et.t:uzqualisefle.r.z. communi [e&iori paralle
i com almicancarat ex.34.primi Euclid.ctu:g.equalis effet.0:
almicancarat cum meridiano, vel cum azithut illius ofaex.4-primiciim. g2
lisficipfi.o.r.ctu.ipfir.z.& angu 0
Jus.¢ triangul.g..0.reéius, quem-
admoduifi.r. qui comprzhendirur
abzrietrovndeanguli. K. g.m.
erK.gb.réad fehaberent diftan-
tiaverd inter.K.cr. g.idredtt fim-
prafuic..

Sed quia pun@um. v.veplrimti

(in gyro circulari fumptum) extra

uncea interfectionum ipfius circu

e iyt com liplcs epctir
&

propterea efficic angalos.
‘etK.gb.falfos, & non wqu:

Tis, qi fiune ab azimut Hore cum
Verticali, & cummeridiano, que
‘Ofnnia éx cap.s 2.mex gnomonic
facifé videre pores.

Necracere volo quod pun@um
w.verum,hoc eft ellipticurn , inue-
niri pofiet ea via quam fcripfiin
eodem.s 2.cap.quamediancé do-
cui demum inuenire punctam .#.
orizontis , quamuisin prafentica
fi.=.». perpendiculariseffee fapra
‘minorem axem ipfius ellipfisiqui-
uis fupramaiorem axem,quod ta-
men minimé mucat ordinem, imd
raciones cedem fint , tam invna,
quaminaliz operatione, fed yeil-
lico idipsii habeas, fac ve.t:u. £qua
lis.fit.t. 2. & tunc puriétum. K. eric
quafiti,quod cgoin.s 2. ca
gnomonicg, jsverbis fignificaui.

5 Teaqs mediis binis eriangelis js,
»» mediod; azimut Solis pariter ho-
» rologiafabricari poterunt.

De
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£. 6. hoceft.0.r. ad: m.sicx. r.quinti: Traque cx communi feientia fic fe habes
birdi.ad.db.vee.dad.cbr cunt.e.d.equalis .t Ira ctiam ve.c.nadnbrcur.n.
eequalisftoiram fific e habeat.diad.d.buve.d.c.ad.c.bpermutando quog; fic
£ habebic.d..ad.d.c.ve.d.b.adb.e.& componendoira.id.c.adie.d.ve.d. b.c. ad.c.
b & permutando fic.id.c.ad.d.b.e.vede.a.d.e.bnempe ve.c.nadnb.d permutan
doit.i.d.c.ad.e.n. ve.d.b.c.ad.b.n.& componendoitai.d.c.nadneved.be.crbs
nadb.ndpermutando fic.id.enad.db.¢.cub.nnempead. a.chn msvienads
b hoc eft-ut.0.xad. mquod exge propoficum.

THEOREMA CV.

VR defideranti fummam quorumeiinque eerminorum progreffionis conti-
G5 geometrica cognofcere.Rec minimus terminus exmaximo detrahen
dus eft, refiduumds per denominantem progreffionis dempta vnitate dinidendum;
prouenientids maximam terminumaddendum, cx quo oricur famma quafica.

Exempli gratia, i darentur quatuor termini continui proportionales. 8. 2. 185
27, primum hoceft minimum. 8.¢xvltimo.27.detraheremus: remaneretds.rg.qui
‘pe denominantem progreffonis, dempta ynitate., divideretur: Quo locoanimad
Qcrtendum eft,quamlibet denominationé cuiufcunque proportionis numerorum

ipra vnimcmzcri  nam de proportionibus multiplicibus dubitandum non eft , &
idipfum de (uperparticularibus, & fuperpartientibus eft intelligendum, ve in pra-
feari proportio fefquialtera.inter duos terminos cogitandd eff, nempeincer vaum
& dimidiam, atque vnum. Sefquitertia autem incer voum & tertiam partem,
‘& vynum. Seffuiquinca inter vnam cam quinca parte » & voum.. De fuperparticn
tibus idem aifero. quod de proportione fuperbipartiéce tertiasappellata, ve. u
2d.3.que cogiranda effecincer vnum duas certias, & vnum; fuperbipartiens quar-
£as ncer yRU tres QUATEas, & VnUm, ita vE minor terminus, numerans (cilicet, fem
perfic vnitas, alcer vero denominans. Idem de cereris. Quare in prefenti exem
plo, dewradt vhitae ex denominante progeeffioniss fupereric tantummodo dimi-
iun ; quo diuifo. 19. prouenict. 33.qui numerus qualis eric fumme reliquori
omninm terminorum,cui coniunco Vltimo termino.27.dabitus famma quaita.os.

Pro cuiusfpeculatione , quatuor cermini fgnilficentur, quamor lingis m.sf re.2.
.i. primus autem terminus.m.s.cx vitimo. b1 detrahatur, refiduamd; e ic & ex
fecundo.£x.cuius refiduum fit. o.r. proportio verd progreffionis ea fit,qua g. b ads
y-quovnitasreprfencat (e quo ic e habebit. gh.ad.y.ve frad.ms.)qua.y.de
tractaex.g.h.fiperfic.h. Tam ereéia i

cogitetur linea.n.u.x. indefinicaper . p, =
pendicularis.b.i.3 punéto.n.que diai i ok
datur in punéo.s. ta ven.x. equalis o

fit vnitati.y.&in punco. u.ifa. ve:n. TP 3

. zquals fic. b exquo eadem cric E
proportio.n.uad-nxvehad.y.né- d

pe.o.radmsNamcficfehabear, ¢ ) O by

Fradmshoccltad.foveghady

hoceftad.g-permurando quogs fic :

e S R OV e el L

queex g quatio.adhaeradg hes quocsriciliemo adhie
3
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Alia etiam via poffumusidem concludere . Tmaginemur majorem axem alici-
iusellipfis ranfire per duo puncta.reb.upponends ipfa pundia, ca efle, qu ita
axem dividan, ve fingula produ-

‘@afeétionum fint, vt inquit Per-
| geus.imaginemur,ctiam.p.h.con
i e dlipdinpics &
vnde i promact ferineduz.r.a.

et habebimus ex.48. tertijp- 5
fius Pergeiangulos.b.a.h.ce.r.a, \ / ;
p- invicem zquales. Ducendo o

pofteaad quoduis puncum ipfius / a
p-hduasbio.cto. certierimus, p

quod fecabuntur 3 gyrooxygo-

nio, quarum va feca ficin pun-

@o..ducta poftea.iclarum erit ex.5 2.dicti, quod longitudo.b.ir.aqualis ericlon
gitudinib.a.r.& minor ipfa.b.o.r.cx.2 1.primi Euclid.

Decerrore Euclidis circa fpeculum vSlorium.

AD EVNDEM.

N/ Erumpectlumsitoriom ludnonlt, quod b Buclde tradium iy
tuctiam putas, Nam Euclides errat, cum credat radios reflexos  fuperficic
fpharica concaua feinuicemin centro fpeculiintetfecare . Nam cum omneslineg
redte d centro, & circunferentia alicuius fphare terminace, Gine eidem circuntereic
siaperpendiculares , fequeretur ex neeefficare radios incidentix exiam perpendicu
Iares cidem fuperficiei ¢ffe , cumanguli incidentia femperequales fine angulis re
fiexionis, vnde ctiam ex necefficate fequeretur punétum corporis lucidi, A qo radij
luminofi exeunt, in cencro (peculi repeiri. quod qaidem falfifimum cft.

Alia ctiam via poffum hane oftendere impoffibilitatem, & tibi probabos quod
innulloaliquo pun&o poffunt inuicem conuenire iplitadijeflexi omncs.

Sitigitur.La.c.c5is fcctio fuperficigite lexionis cum fpeculoscaius centrum fit.o.
punétum vero lucidum fit.g proeraiaturd; . g. 0. a.Nuncatitem primum dico, quod
el punctisdiucehput difancies abiamoff o nuicem inaliquo
punctolineg.g.0 axinccrgo duo puncta.u.ct.r.diurfirum diftantiard ab.a. 4 quibiss
veniant duo radijincidentiz.g.r.ct.gu. sadivsvero et b ielprorhatur
u.e.quamdico effe non poffe radinm refiéxum ab. u. quoricfcunque cius incidens
defeendatab.g. Protrahantur ergo dux linew.o.r.ct.0.u. vade cum dixeric aliquis
u.creflexti effe ipfius. g.u.igitur anguli.g.u.0.ct.0..¢. croncinicem quales, & fic
tiam erurk duo.g r.0.cto.r.e:vide ex tertia fexti &.11.quinti Eucliproportio . g.
uadu.eizqualiscffct i, quag rad.r.e.quod quidem impoffibile eflcdemonttra-
bo, co quod cum.g.u.maior fitg.r.cx.8.certijcrit ex.8.quinti proportio ipfius. g
ad..c.maior proportione ipfius. minor eftr.e. erit igi-
ur exdicta..quinti maior proportio ipii.g.u.ad.u.¢.quam. gavad.r.c. vade coma
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lere verfisyndelinea eiusinclinationis it femper.a.u.fupponamus etiam. a. 0. b
ffe librd,aut fascram, aue veckem, &. o. cius centrum, vade vis,aue virtus ipfius.a.
proporcionaliscric ipfi. 0.t refpectu vireuts, autvis imaginae . b. inclination
perpendicularis ipli-b.a.que quidem virtus, aut vis indb. proportionalis cricipfi. b.
o.cx tertio capite huius tradatus; Si ergo fiiffet pofica in. b. virtus quadamadan-
‘gulum retam trahens lincam.b.o.am proportionatam virtuti perpendiculari
Tus-a.quam eft.o.tproportionata ipfi.o.b.fatera.b.o.a.non moueretur, fed w8
‘portio maiorin.biiperares.a.cum autem fueric.0.%.zqualisipfi.0.b.idé plant eue-
A

. b
niet, communi quadam (cientia,ponen-
dovirtutem.biin.x.Quantitas ergo virtu

tisin.x. que {uperare debet refitentiam
in.a.que ipfi.u.contraponitur, debet ha-
Derealiquantlum maiotis proportionis
ad refifientiam , quarin. a, angalum re-
umcfficarce cum. 2.0, €2, qu cft. 0.
adox.
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Diameter verd fphare efquialter eft longitudine axi Tetraedri ; confonantia
diapentis. Axisautem Tetracdri fefquitertius eft longitudinis femidiametro fpha-
r& confonantiz diateffaron. Ita quod iftitres termini, qui funt, diameter fphaera,
axis Tetraedri,3 femidiameter fphera conftituunt etiam valde perfe@am harmo-
niam huiufimodi numeris contentam. 6. 4. 3. corpulentia verd Exacdriad corpu-
lentiam Tetracdri tripla oft, confonantiz iam fopradiéte diapafondiapente. Si ve-
£ de vnifono aliquid videre defideras , confidera equalicatem dupli quadrati dia-
meri ipfius phra, cum omnibus baibus Exacdri, vel potentia diameei fphars
‘cum duabus potentjs fimul fumptis, quarum vna cft accris Tetracdriyreliqua verd
. laceris Exacdri, vel aqualicatem numerorum latcrum Tetraedri,cum bafibus Exac
 dri. Nec mihi videur lentio inuoliendum effe,antequam vicerius progrediarno

‘tabilem ympatiam incer eriangulum equilaterum, & Tetracdron (quiuisrianguld

corpusnon fitynon folum ob inalcerabilitaré harum duarum figurarum.(nam omaes

aliz aleerabileseffe poffunt, jjfdem lateribns cxiftentibus, cum ex quadraro rom.

bus,velx pentagonoequiangulo, pentagonum non equiangalum . i)

fed quod quemadmodum latustrianguli quilareri fefquirertium potentiactt per-

‘pendiculariipfum pes zqualia divident ica latus Tetracdri, felquialrerum cft po-

tentia i ipfius Tetracdri, vde cam dempta fierit lla proportio fefguitertia, ex

‘hac fefquialterarelinquetur nobis proportio fefquioétaua, inter perpendicularem

stiangul, &axem Tetracdri(quod eriam iipra demonfiranimus.) Tranfeamus nunc

hee,necomitcamus tamien fympatias quafdam inter Exaedron, Otacdron,fe Tetra

edron, hoc et quod eadem proporcio fitnter corpulentias Exacdri, & Octacdri 5

queinter corum faperficies,nec non,velatus Exacdri ad femidiamerrum fphare.

‘Proportio verd balis Exacdri ad bafim Tetracdri, vt atus Tetracdriad perpeadicit

farem dinidencem per zqualia cius bafim.

* Had&enus fatis dictum fit de Tetracdro, Exacdro, & O@aedro cum {phara. Dicé

dum nunccenfeo aliquid de veliquis duobus mirabilibus corporibus , quaruis ferd

‘omniahizc abantiquis philofophisinucnta int, quorum primum eft quodtam ba-

{GeDiiodecandi, quim Leofcaciab Vo codmds caly iremmripeoles e

vitm,talis paffio accidit etiam bafibus Exacdri & Octacdri. Prarerea quemadmos.

‘dumin Duodecaedro, quilibet angulusfolidus terminatur tribus angulis pencago-

norum zquiangalorum ita inIcofacdro, quiliber angulus olidus viceuerla termis

natur quinque angulis riangulorum zquiangulorum. Eetam vum » quar alce-
xum horum corporum, triginea lateribus continetur.  Ecor folidos angulos trian-
gulares, habet Duodecacdron, quotbafes triangulares continet Leofacdron.
Et Leofacdron,tor folidos angalos pécagonos, quot bafes pétagonas habee Duo
decacdron. Ettamynum quam altéram haber.60.angulos fuperficiales. Eadéds
portio cft omnium bafium fimul fumptaré Duodecacdri ad omnes bafes fimul
famptas iplius Icofacdi , qua corpulentiz ipfius Duodecacdri ad corpulentiam

Teofaedri(quamuishec paffio accidat Exacdro cum Octacdro,ve fpra diximus)que

quidem proportio,cadem ctiam eft, qug lateris Exacdri ad latus Icofacdri, ve fu-

praiam dium fuic.
NovA
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35.adradicem cubam.1o000. quequidem propostiones aqualesinuicem fune, €&
camvna; quimalia,fictentia parsotius . i

‘Pro cuiusratione cogitemus.a.b.cile aliquod corum, quod muliplicare cupimus
perduastcrtias, quod quidé nibil aliud cft quim accipere duas terias partcs ynivs
torits perficialisimaginemurigitir hoc totum.a. b lincare dinifum e intertias
pimesmediantibus.e.ex.d. & cunc mulciplicando ipfam per 2 tertas lineates produ-
Guam it e nicacam fopefcalim g0d quidem productum poftea divifim
pere3.dabit.d.c.hoe cf duas retiasfuperficiales(que it tetia parsiplius. .c.) &
Sauales numero. b, duabus vnicatibus lincaribus,deft duabus ercis ipusa b:No
Sandum etiamefbquod.cum ferd omnia reducanturad regulam deribus,propreres
‘iam multiplicagioalicius quanticatis per aliam quanticacem, niil aliud et quim
quedam operatio pfius regule de wibus vt exempli geatia volo muliplicarc. 5.
er acuhoc nihil aliudeft i quarerealium numerum itaproporionacumad. 25
P aoufe habetad vnum,ynde multiplicando.a s.cum. 20, & productum dividendo
per vhum cxregula de ribus,prouenus cltidemnumerus ipfus producti & propta
P ea cum volumus multiplicare aliquem numerum per fractos hoc nihil aliud e
quim quercrealiquem numerum it praportionatiun adipfium numerum darum,
e habeenumerasorad denominacorem,cxempli gratia .2 4.aliquis volucrit mul
tiplicare per duo tertia hoc idem eftve . quatcret numerum 2d quem, 24-ita f¢
habeatt.3.ad.2.& idem dico de proportionibusshoc eft quod aliud non cft multi-
plicarcaliquam proporcionem per ractos, quamaliam proportionem quareread
&0 daca e habeat,ve denominator fe hécad numeratorts& hoc ex regula de ribus
perficiaurcoftcuédo denominacoré in primo.loco,quiloeus eft diuiforis,numerato
2 verdin fecido loco,muliplicido poftes,

fonem pernumeratoré , & produdti

doper denominatorem ,prouentus demum eric
proportio, ad quam data e habebit, v denomi=
hacor i hécad numerazorem exratione ipfius e
gule deribus.Ratio verd methodi dinidédi vni
datam proportioné per fractos,ex e futis patct »
cumidem it modus diuidendi quemhbet nume:
rum inegrum per fiactos. Quare, quz vnius, & € o b
&alteriuseftratio.

THEOREMA CLIIL

Teolaus Tartalea n. 3. lib. quint partis numerorum foluic. 24.quafitum -

bi propofitum a Hicronymo Cardano,via particulari & non generali. Qua-
ficum autem cale cft quamlibet propofitam reétam lineam in duas parees ira diuide
revia Euclidis, ut cubus totius lincz ad cubos partium fe habeat in proportione
wripla.

Tartalea igitur inquit qud ve fatisfiat (peculatiuis ingenijs foluendum it huiuf-
modi quafitum,fecando lincam propofitam.a.biin tres zquales partes,quarum yna
fit.c.bwndeproblema folurum eric,

Verum dicit, fed haec non eft methodus generalis , proptered , quod cum tale
problema aleeriusfuillee proportionis quam tiple talis methodus nihil valere.

lem
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fitangulo.a-h.b. propter equidiftantiam didam , @qualis ctiam erit angulo.d.& ar-
cusa-x.aqualis arcutza.gvide angulus.a.i. x. 2qualis crit.d. ed angulus.ia.d.com-
muniscft eriangulis.c.a.d.ct.i-at.quare angulus.a.t. rccuserioye.chocefbixper
pendicularis eritipfi.

Sed vbi ibi feripficizca inem illius epiftol, Tartaleam erraffe in quinta propo=
fitione primi lib.fux nouz fcientia,non fine ratione illud fcripfi» Nam, inquicipfey
nallum corpus aqué graue poteft in aliquo temporis fpatio moveri moru naturali
violentod; imul miftis. Vbi decipitur,co quod nonanimadueritincrementum ve
Tocitatis vnius motus, Gmul effe cum decremento velocitarisalterius , codemd; cem
‘pore, vemanife(té patet in sinere corporis, ab ipfo pro exemplo affumpto , hoe cft
quod velocitas motusin fpatio.c.d. crefeicve nacuralis, & decrefcic veviolenta. nd
exclcit orizontem verfus & decrefeitin remotione a linca. a. b. ed fi punéto. c.ad
punctum.d.motus effet puré violentus, ve putat Tartalea , corpus llud minime de=
{cenderet, o quod uirtus mouens,in.a. pofita,nallo pacto poteltralem cffetam ef-
ficcre, vndeab ipfa natura provenit defcentio iljus corporis propter gravitaté, qui
dictum corpus haber in tali medio, aeris feilicet ,& non ex violentiaaliqua. Scdfi
dixiffe ipfe , llum motum effe purum naturalem, hoc effet falfum, co quod purus
nacuralis morusalicuius corporis non impediti , extra locum fum, fic per lincam re
@am ,& non per curuam, ve videre efkinter.c.ct.d.

Invluma propofitione deinde ciufdem lib.qua.6.cft decipitur fimiliter, & hrc
deceprio oriturab ignoratione quinta,8e & putando motum nacuralemnon effé cau
fam ipfius defcenfs per fpatium.c.d. Sed quia tibi fignificaui expeditiorem viam
xepeririad cognofcends proportionem inter.a.h.c.a. ¢ invltima propofitionc
cundi lib.ipfius Tartalee, ipfam nunc ibi feribo. Na iam feisangulum.h. 1. i. divi-
fum effe per qualia ab. P. & quod.a.h.ct.h.p.gquales inuicem fine ex.6. primi Eu-
clivnde.p.i.ctahzquales cruncinuicem fimiliter, fed ex.3.fextiita eftipfius . 2. 1.
ad.Li.veipfius.a.p.ad.p.i& coniuntim ita eritaliad Liveaiad pifedal.cogni
@ =xciusqmdmo,u.u.mm,mmzs}ua.usﬁupﬁ. a.i.vnde exregula de wibus
s habebimusp.i.refpectu.a.i & ita relpeciu.a. e. i hypothefesiplius Tartalez
verz fant.

Alia demonstratio impofibilitatis dinidendi per aqualia
proportionem [uperparticularem in
diferetss .

AD EVNDEM.

Vodi me poftulas, hoc eft ientiam impofbilitatis diuidendi per zqualia
Q proportionem fperparticularem in numeris fatis 2 Campano in. 8o
potes habere Tacobus Faber Scapulenfisctiam idem tratax in libello fug mufica:
demonftrate, Sed i ctiamalia via idem defideras , quamis longiori » nihilomi-
s yisuerfiliort confidera duos numeros.g. et.h.inuicem relatos fecundum pro-
portionem fuperparcicularem, quam volucris » Tunc dico impofibile e, ve per
qualia diuidasur, quod f dixeris poffibile lle, it per te. K. medius numeras

propors
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rerur. 20, eilicet et 4. certd .2 - perfingulas partes diifo ,daretur voum proue-
nicns fex incegra, & altcrum vium & quinta pars , quorum famma effet feptem in-
vegra cam quinca parce , tam alcera parte peralteram diifi, daretur vum prove-
niens quinque ineegroram Scalrerum viius quinti tantum , quoram famma cffee
quinqueintegra, & vna quinca pars, minor prima reliquorum duorum proucnicn-
tium per binarium.
Cusconfdeaonis aulspropofcs umers nca. . p.gnificccucius dug
es lincis. q.x. ¢, x. p.ed.q.F. it proueniens exdiuifione torius. q.p. perx. p.ct.
S Eepoasalens e dious cnle qppec.tadiuee Bomdis pronestcens
exdiuifione. q.x. per.p.ct. b x. proue-
niensex diuifione.p-x.perq. x. patet igi- {4 ¢
tur ex. 23. theoremare huiuslibri proue- 4ttt X T
niés.m.minas effeproueniciiee. 4. £per i
vaitaté,, & proueniens. h.x. minusprone-' - K—j7 7 ap
niente. q.i.per alteram vnicatem. Iraque.
fiqpi-mator cric.ahus.per numerum binarium , quod erat propoficum.

THEOREMA XXXIIUL

Viztasr nomerusmedioselt
proportionalisinter numerum 1|
fisi quidraci &vnicatem .

Déeur enim mumerus propoficus ;
quilined. . u.fignificerur, cuius qua-
dratum fit. .0, ynitas lincaris fit. a.
exfuperficialis-6 patebit ex.18. fexci
auit 11, 0&aui proportionem. . n. ad.
o-firuram duplam proportioni. u. a.
adi.a.fed.i.a.et.0. cadem (fpecic)
res it eanta ilice. a.i.quanta.o. vni
£aseft, lraque proportio numeri. u.n.
ad. ud. wqualiseric proporcion. u.a.
34.i.3.Qligenumerus. & inte i
‘merum.u. o8 viitatem , medius i
proportionalis.

THEOREMA XXXITIL

1 Ra ipfium quod diximus & akiarasione {peculari licebit.

Propolitissnumerus, nunc etiam per.a.u.fignificerur, civs quadrarum per.
v viieas inearis per. .. productumd;. a. u. insa. i terminetur , fitds. n.i. quare
ni.conftabit numero fuperficiali zquali mumero lineari. a. . & ex prima fexeiaut,
x8. vel. 15. feptimi, eadem erit proportio, un.adiin. que eft. a.uad.a. i. fed .
merus. a.d.cum numero. n. i.idem fpecie eft. Taque medivs et proportiona-
Jisiner. un. & voicazem.

THEO-
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DE MOTV MOLAE, ET TROCHI, DE AMPVL-
lisaqua, de claritate aeris,& Lunz no@u fulgentis,de ter-
nitate temporis, & infinito fpacio extra
Celum, Celigs figura,

Huit. Toanni Paulo, Capra Nowarienfi Sabasdse Ducis hofpicij
MagiSiro, viro ingeny preflantia €5 morumcando-
e’ nomminus quam familia nobili-
sate confpicuo.

5, Tvera effec animorum illa tranfinigratio quam fibi Ttalica: fapientiie Pac
ter Pychagoras cffinxerat, tuam , meamd; exiftimarem animam canis
quandoque venatici fuiffe - i
YEIAY  Quarisa me liceris tuis,an motus circularisalicuius mole molending
fie,fi fuper aliquod puniétumiquafi mathematici, quicfceret,poffer effe PT“‘“"
eumaliquando effermota’, fupponendo etiam eandem effe perfeé rorundant , &
Iguigatam. Refpondeo haiufmodi morum nullo modo futurum perperuum , nec
ctiammuléum duratbcum, quia precerquam quodab aere quiei circameircaaliqui
refiftentiam facit ftringic:ir, eft ctiam refiftentia partium iflius corporis moti, quz
éuiti motae it , naurd; impetum habent eficiendi iter direétum, vnde cum fimul
functe finr, & carum vna continuata cum alia . dum cireulariter moucntur patiuncut
violentiam, & in huiufnodi motu per vim vnite manent, quid quanto magis mo
wentur, tanto magisinijs crefci navuralis inclinatio reéta eundi, vnde tanto magis
conera fuammet naturam voluuntar, ita ve fecundum naturam quiefcant, quia cim
¢is propriumfit, quando funt mota,cundi recta , quanto violentius voluuneut , tan-
to magis vna refitit alteri, & quafi retrd reuocat cam,quam antea reperiur habere:
Ab ciufinodi indlinaione recitudinis motus parcium alicuius corporis rotundi
fit, ve peraliquodtemporis fpacium,trochus cam magna violentia feipfum circuni-
‘agens, omnino rectus quiclcac faper llam cufpidem Ferri quam habet , non incli-
nans e verfus mundi centrum, magisad vnam parté , quam ad aliam , com qualibet
faarum parcium in huiu{modi mot non inclinet omnino verfus miidi cenrum, fed
‘mulro magis per tranfucrfum ad angulos reGtos cum linea direétionis, aut verticali,
autorizoncisaxe, ita ve neceffario huiufmodi corpusre@tum ftare debeat . Et quod
dico ipfas partes non omnind inclinare verfus mundi centrum, id ea ratione dico,
quia non abfolut? fint unquam privac huiufinodiinclinatione,que eficievripfum
corpus co punéto nitawr.  Verumtmen eft, quod quanto magiseft velos, can-
£o minus premitipfam punctum,imd ipfam corpustito magis leae remanet.ld qd
aperé patce fumédo excpli pile alicuius arcus,aut alicui?aleerius inftruméfeuma
chine miffilis,qua pila quanto eft velocior, in motu violento , tanto maiorem pro-
‘penfioncm habet retius eundi, ynde verfiis mundi centrum tanco minus iclinaty
& hanc ob caufam leuior redditur. Sed ficlarius, hane veritatem videre cupisy
cogita illud corpus, Trochum feilice, dum velociffime circunducicar fecari , feu.
diidi inmultas partes , vnde nidcbis flas omnes, non illico uetfhs mundi cenfrum’
g defces 4
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inijs fant confumati, nec caram mihi fufcipere erudiendi impericos. Sacis gicur fit
oftendiffe, quod qui feripfit Martem commorari poffc tam multosmenfes in vno fi
gnononimpoffibilem rem radidic. Immo perobféruationes huius veritatis mil-
Ties factas, Aftrologi fecere fupradidas fuppofitiones neceflarias ad reducédum in
fuas caufas,cad regulamciufmodi verifimos effeus.

‘Nonoportebatautem friptorem harum animaducrfionum rantopere eiufmodi
‘mora commoueri,fed cogitare g fortalle calculi facti fuerunt co tempore quo mi-
{er Mars Vuleano rete vin@us erar. Vnde eum nonita.ccleritcr fe expedire poffet
iter cius fegnius peractum fuic. Aut g qui valnerarus it inbello Troiano, vis cius
& agilitas pr aliquantulum temporis imminura fuic . Atque  hic eciam intellexif:
fet cum aliquido fuiffein poreftate Ochi,&Ephialtis vinéth & carceriinclufum mé-
fistredecim,dum ab Exibea folucus fuit, vetu, antiquos fequens cleganter fcribis
inillistuis pulcherimis dialogis. non exiftimailer, credo, tam abfurdum quod alius.
i detinuiffec fex aut feptem menfibus, fed operam dediffec veateincelligeres quid
b velleeramlonga captivitss.

‘Sed vead remredcamus. [dem pag.4.ait quod verus motus Martis diftata me-
dio circiter dies.8.{upponens medium motum cffe dicrum.683.g etiam falfum cft.
Sed vecanque fit, fallicur.  Soletenim periodus veri motus Martis efle die-
fum circiter.708.modo paulo plus, modo paulo minus, & interdum poreft ctia
effe mulo breuior,ficutierica die. 3-Decembrisanni. 15.93. vigiad initium Lunij
155 Tunc enim erit eantum dierum. 5 45.& non quidem fine ratione , nam dicto,
initio Decembris Mars paulo ante capericefle diretus ,cum cencrum cpicycli erig
circamedium Tauri, & cius (kella in principio Arictis & iniio Tunij.15.95. Marspa
rum diftabic ab initio retrogradationis,segreffus amenad initium ipfius Arictis, &
centrum epicyclicrit circa medium Aquari, in cuius figni medio, hac ztate repe-
tituroppofitum augis,& in quo fitu, 2quationcs arguméti fint, quam maxime cffe
poffnt, quum centrurm epicyci circuiuerit folum circier tres quatas eotiusambi,
tus,8& Mars circuiueri per parcem {uperiorem epicycli circiter gradus.2 5 2.Hocau
tem dicovt oftendam poffibilitatem huivs eius cxtraordinari velocitatis. Nam
quicungs voluerit poresit cestior erisper calculum partium motus Martis.

Vbi autem pofteaidem author miratur incerualla,qua pondieurincer coniunétio
nes Touis,& Martis in codem figno,ead; vocat errores maximos, oftendic (e nonre.
& confideraffe motus corum. Et priecipué primum miratur g inter annum.x 528
et.135 3:lupiter & Mars nunquam coeantin Leone, cum ha duz coniundtionesin
ter fe diltent ann.2 s.afferens proatione,quod hazc duofydera,altero quoqueanno
coniunguntuficdicens.

‘Quilciethas duas ftellas fecundo quogue anno inter e coniungendas, mirabicut
quomodo non poteruncumeratoreshuiafinodi animaducrere errores.

Et praeter hanc rationé fortalfe & confiderauit, g in dicto cemporisintervallo Tu
piter stper fitinLeone, veann. s 40-ct.1541.Marsafitin co xpe fuit, Vnde im
poifibile cilviderur cos non conueniffe in didto figno.._Idemd dici porett de alijs
Coniun@tionibus corundem planetarum, atque has diffeseatias temporum intar di
@as coniun@iones iple wibuicrroribus calcalorum Ephemeridum, non autem ta-
bularum,ve fupra dixic. fed nefcio quare veller dictos planetas coire in Leone, fi
quum Tupiterin €0 €ratanno. 5 40.¢6.15 41.& in co deambulabat, Mars interca
erarmdin Libra,modo in Scorpionc,Sagitzario,Capricorno,ge alis fignisvigsad,
Cancrum, in quo cum repertus fuit anno. 1 s 41:cogitans congredicum Iouein Leo

ne,
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qualis.set.qun, equalis. i Nunc co- e 5
gitemus abfolui corpus.n.huitaue. b.

o.cditynicaredtalinea,cxquo cx.25.
vndecimi proportio. n.h.ad. n. k. c2-
dem eft que. 0. h.ad 0.k fed ficfe ha-
bet.o.h.ad.o.k.ve.h.b.ad.b ke
ex prima foxti aut. 18 vel .19 fe-
primi itaque..n. b ad..n. k.ex. 1x.
‘quinci fic fe habebit.vt. . b..ad. b. k.
fed.nhadn.d.ex cifdem fic e habet
ha.add.cehaadu. d.ia e he
b.ad.b.k. cx prafuppofito. Itaque ex
11 predi@a. nh.ad. n. k. cadem eric
proportio qua-n. h.ad.n.d. Quare
ex. 9. quinti. n. k. 2qualiseric.n. d.

Quod crac propolitum.
THEOREMA LXXXIIIIL

VR, quadrato vnius quanticatisradice proportionalis,per fingulos tres termi
C nos diuifo , prouenientia  fingulis dictis terminis fine zqualia.

Exépli gratia , dais tribus eerminis continuis proportionalibus..6. 4. qua
dratummedijerit. 36. quod per. 0. diifum - dabit. 4: per.6:6.per.4:9.
ius gratia, inc res termini cotinui pportionales.a.0:0.c.ct.c.q. quadratfi auté
‘medijfit.e.c. Iam fi applicetur re@tangul. 2. d. xquale quadrato.c.c.ipfi.a.0. &re-
&angulum.q.p. 2quale cidem quadrato.c.c.ipfi.c.q. fi quadratum.c.c.per.a. o.diui
ferimus, proueniens erito.d.diuifod; per.c.q.proueniens erit.c.p.quod i per fuam
radicem.o.c.ditidatar ; prouenicns crit. o.
e.quodfine dubio zqualectt.o.c. fed dico. v
o.dzqualem effe.c.q. Nam ex.16.fextiaut &
20.feptimi cadem eft proportio.a. 0. ad. o,

c.que.o.cad.o.d.nempe.o.c.ad.o.d.itaque 3
od.cx.9. quinti equalis ft.c.q. quandoqui
demex.11.fice habet.o.c.ad. o.d. ficur.o.

cadcq. Applicaisijfdem rationibus ipfi, & o G
p-c.probabimus.c.p.zqualem cffe.a.0. cum

‘o.cmedia ficproportionalis,cdincer. c.p. et

€.q.quam inter.2.0.¢t.C.qEAquE.C.pEqua- o
lisefta.o.

THEOREMA LXXXW.

'V R propofitistribus quantitatibus contintis proportionalibus proportior
C aliarum duarum pobis datarum , multiplicata. maiori po{m.-;an;’:\ )

rum in fammam media: cum minima. erium primarum,produétum @qua-
e producto minoris duarum in fommam maxima cum media trium.

 BXempligratia proponuntur quantitaces. 9.6.4- pmpnnioncwmwn:&a’m
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ETMATHEMATICA

RESPONSA:
§0. BAPTISTAE BENEDICTI PATRITII
Ueneti , Philofophi eWathematici.

Ad Leétorem.

T Nl magis wirtutis eft proprinm , quim
agitari €3 incefiabilimotn prodefie. Az el
45 fulgidum [ydus ante oculos (pectantiii cors
micare . Ita mibi mathematicis ijsq; maxi
me philofophicis [peculationibus dedito, (2p:(~
Jimesut in principium [ummorum aulis; ¢5"

= amplifiimis cinitatibus degentiubimulta (em
per Nobiluum miracuriofitate. [ciendi defiderio , €5 conferends cs

piditate referta, uerfantur ingeniascontigitsmodo ab his, mods s
sllis, ant werbis rentars, aut literis pronocars ad differendum, de
biss in quorum (ludjs uerfamr . Quarum concertationum & re

fponfionum quoniam non omnino indigna exiflimasut, que memorie
comendarentur , partem aliquam apudme confernaui. Vbi uero

perociumlicuit,collegs, relegi, ac tandem de manu mistere decrews.

Tumut [cientiaipfa quomagis diffunderur s crefear 5 € quicquid
saleo fine inuidia sn communem wiilitatem conferam Tum ut -
rorum praftantifimorum , qui me [uis interrogationibus excitane
runt, quantumin me erit, gratitudnis ergo , nomina reddam im-

mortalia,eg corum exemplo alios,ocio fordidiore abiecto , qucd foler
ourialium pracipus excelfa ingenia corrumpere ,ad fcifcitandim
conferendium, €5 differendum.de rebus [eri€5 quanfus alignan-
doeflepofiint, €5 quandogs ewnlgari mereantursalliciam. T inte-
rim noSlris laboribus fruere, € noftram diligentiawn boni, €5 aqui
confiule €5 Vale.

R

DE
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QVAEDAM NOTATV DIGNA IN
Prolomeum .

Bartolomeo Chriflino Serenifimi SabaudieDucis apparitore .

X tuisliteris cognoui quo erga me animo cffes,qualiq; voluntate, fed ne
tua pulcherrima ftudia aliquo modo imperfecta relinguan, vel ego tibi
deciinidiir, dim Dieblesiars geographica Magni Prolomei confi-
deras, aducrte,quod i putares in figura.6.cap.libr. 7. geographi ciuf-

dem (vemult credunt)lincam. V. .. fecare circunferentiam. A. D.in puncto.G.ica
vepunéus. G. it tropici aftiui ,ideltarcum. D, G.effe graduum. 24 . cum illisinci-
detes inmaximum crrorem. Quapropter confidera qua nuncibi feribo.

Siccirculus. A.B. C.D.huius centrum. E. upponaturd; emidiameter. E.D, eff:
‘partium. 1 20.quarum.E.Z.inalio femidiametro. C.E.ci orthogonaliter coniunto ,
talium ft.7.infemidiametro vero.E.A accipiatar. E.S. talium . 2. ct.E.V.64.v1
deS:V.crit partium go.fimilium.

“Erigatur deinde.S. . ad re@os cumiE. A.in puncto.S. quz terminerur ab inter-
fe@ione lince duét per puncta.Z.D.in punéto. s.ducatur demum.V. x » quat eca-
bitcircunferentiam. A.D.inpun&o. G. Quaraur nuncquanticasipfiis. G. D.
Adquod efficiendum quarenda primum eff quanitasipius. S. . quam illico co
gno?cemusnrcgulz de tribus,cum dixerimus, 1 7.dac nobis. 120. quid dabit. 4 1.
(nam duo triangula.Z.E.D.ct.Z.S: s funtinuicem fimilia, cum. S. #.parallcls fic
ipl.E.D. ) vnde.S. *.prouenict nobisex fimilibus partibus. 389.cum fiacto , quod
ecijciamus ob minorem laborem,

Producantur poitea. V.  .ct.E.D.vfque ad corum concurfim in punéto.s. que-
remusd; quanta ic.E. . ex cadem regula,cum dixerimus, (i go.datnobis.a §9.quid

dabic
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Toannes Baprifta de Benedids.
lsst o]

1530
AVGVSTO

D. H. M

14 6 27 N S

14 13 13 P M.

T oannes Baptifta de Benedi&isin Vrbe Venetanatus , & cducatus a fuo
genitore Hyfpano Philofopho,& Phyfico,anted 18.expleret fug gratis
annum euafic Phylofophus,MafGcus, atg; Mathematicus. Et hanc cele~
ftem figuram jpfemet fuppurauic.
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{quoque fimma par nunquam exiftet, cuius mediecatem aliquod medium femper
ingredictur & hanc ob caufium polteior famma cum facto emper eric, & nume-
ram defamptum maiorem eflemultipliciad quatuor per duo fignificabit.
‘Acverd i incer impares reponatur, aut ¢orum efic qui fuperant multiplicem:
ipfis quatuior pervaum, feu pertria , quod hincinnorefcet, nempe, quia i corum
etit qui dickam mulsipliceny per vaum tantam vincunts faa. medictate ipfi numero
addita, & prater hancmedictatem medio edam integro adiundto, toca hae prior
{amm in numerum parem femper euadetsvnde in pofteriori famma nullus Aume-
rus Fractus confpicictur;& hancob causi multiplici ipfius..vnitas femperadderur »
Sed fi numerus defumptus , in ferie corum, qui multiplicem ipfius. 4 pereria fu-
perant,collocabitur hin¢ comprahendetar-, quia prima fammi numerus cum
media ‘vnitate femper impar erit , vnde fecundafumma praer integtas cumm
diavnitace nobisfemper occurrer. 3
Quodautemnobis prodere faciamusanin prima diifione,8 fecundanamerus
aliquis fractus confiltat,ed tancum nobis infertie; quo deueniamusin cognitionem,
annumerisanimo conceprus multiplicem ipfius. 4-per vaum,perduo, autia fupe
ret. Quod etiam medias eas vitates adintegrosteducere faciamus; €3 tantum e
ertur, vt minori labore eum, quinumerum imaginatione comprehendit:, onere=
mus , quia reuera numeras impar nunquam mente concipi potett, quin aliquis fra-
&usin prima divifione,autin fecunda fequatur: vade & numeris imparibus, qui mul
tiplicem ipfius. 4. unicatistantum excefu fupérat, poftetior fumma ci quarta parte
nitatis, prazeer incegros numervs , & ab imparibus qui dictum multiplicemipfius.
-per tria vincunt, cum wribus quartis vnius incegri prarer integras vnitates s & &
‘numeris paribus,qui multiplicem ipfius. 4- per duo com medietace vnitatis prater
incegros femper procedit. Tra cum is qui numerum fecum confiderat. f in nume-

sis fractis verfatus effet ;qui cumin- b Sl
temogat prudenterfe gereret, fifibi ° o
declarari curarer, quisnam x fradtis Tniig oupiii
fuperintegros fectidsimaremane d e
retquia p quot quarta iftegros fecii- T ki

de fumma fuperaret ,per cotidé ince
gros numerus mente conceptus multiplicem pfius.g. fperaret,

THEOREMA CXVII

8N/ i e comprahendat 5 eique
‘numero alium etiam quemliber numerum propoficum addac, & & tertia. par
tehuius famma tertiam parcem numeri imaginaci decrahiers refiduum fecundi nu-
ettt ropofi, enapir i

Ve exempli gratia, f aliquisde namero denario cogicaffec, huicqs.24. adderet,
‘yndetriginta quatuor efficerent, detrahtendo nunc tertiam parcem pumeri.de na-
ij cogitatione conceptiideft.3.cum eertia parte vnius, A tertia parse huius fum ma
ideft b vndecim & vra tertia partc remanerent.8.ideftzertia pars numeri additi
1d quod mihi inter iocos in honeftorum hominum czm, inmentem venite

Pro cuius ratione prior numerus ima
95T s wnsgul

ginatts mediante linea.a. b.ccis, quiad-
dius eftincercedéte linca.b. d. & direto
con-
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fecundoinere rerum duplicauic aos aurcos sex quibiss eviam pofie confimpfic,
S.mumeratis pofled pecunjs reperic tantummodo. 24.aureos in. civs marfupiosqug
titwe nunc quor habcbataureos in principio primi iineris.

Toali cafu, cumipfe quolibet tincre duplicabat cius pecuniam , nuli dubiuns
eftquéd n fine (ecundiicineri ipfe habuifet pecuniam fuam quadsuplicaram
exipnibil detractum fuifec, ed quinin fine primi cineris confumpt. . aurcos,
quibus alios. 4. lucratus effet in fecundo, jtinere - pofica, confimpiy cerum,
S.aureos,itag<xquadruplo 2 primie pecuniz, redtédici potett, quod confim.
plérit. 16.aurcos; qui quidem numerus ex communi concepru erit differentia fn-
cer:24.& quadruplum prioris pecunie, cum qua profedius fuicin principio cius it
neris; quaproptet fi addiderimus. 16.ipfi.24 habebimus <40.pro quadruplo eius
priorispecuniz. Rect?igiturdici poteft i 4. proucicab vno,  quo aumero pro
ueniet. go.

Videamus igitur nunc quo pacio ha tefpondeat cummethodo antiquorum.
Fgocnim inucni duas pofitiones feriptasa Tartalea pro prima pecunia hoc ¢ .12,
€6-14.{ed . t2.pro primo errore reperi..more antiquo . 14.verd pro fecundo ere
xore prouenicbac.16.producia aurcm horum numerorum diametraliter, nt.gs o
€t192.quormdifiercntia eft $oproterio producio , quo: divifo per differene
am ertorl8. feilicet prxbec nobis. 10.pro pecunia quaics, e criam cgonuent.

Sedhoe mibdvifum ef bl examinare meamechodomediante, vein i
4. G- videre cltprivs nim{uo loco pofai ria produéta didta  deinde duss potiio
065 12,¢t.14.& qui {Gicbam productum. 1. orirlamuliplicaione. 14, corm, 8,
ideo pofi alem numierum. 8. fioloco dimetraliteroppofico.ci produtto. 112,
& quia cicbametiam producium. 12.0alci ex.12,¢1.16.ideo oo loce pofi hune
numerum, £6,qu et maxima differenti inccr duas cofequentes( ita & me fipra
nOminatos)a qua diffcrentia dempea priori.8.iam inuenta, reliqua. 8. mihi dsbas
tur, qua oo loco notauis fio ctid )
Toco feripfi.. differentiam inter
12.ct. 14. antecedentium. fed
‘quia feiebam eandem  proportio
nem effeinter hanc differentiam
8edifferentia. 8. huic fuppoficd,
que reperiturinter. 1 2.antccedé
cem, & faticonfequentem; ideo
porui.ﬁz;m di&o confequenti,
diuifi pofteaproductum.§o.per.
8. differentiam ¢i dismetralicer
oppofitam, vnde proucnitmihi
To.cui ita proportionatus it fu®
Simens toritucos go0vm 48
adxzuetis6adiagiexjfdem ran
donibusa o fupradidiss | -
Inzaliigitur figura videntur nu-
merinatufalicet correfpondéres
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‘Poffumus etiam probare quod periferia quadrati aqualis trianguls zquilaréro
minos i perifsia plscriangul squilteri. Coge ringulum squlterun e
fuberiptum.d.l.q. cuius bafis-.q. diuifa ficper qualia a perpendiculari. . o.deferi
ptid; fit r:&angnlum.o.g.allnd uale erit eriangulo.d.Lq. fed periferia trianguli
maior cft periferia retangalisnam.l.q-zqualis e(t0.q.cam.d.g.fed.q.d.maior eft.o.
d.ex. 18. primiyynde.l. d.major etiam.q.g.cum ex.4.dicti latcra oppofica ipfius re
‘@ngul neinuceom exalia aceiplamus pofica. 6. equalem.od: ¢. . i idires
@uin aqualem. 0.q.circa quem diametram. . huintelligazr circulus.c.i.b k.ex.d pun
@o.c. dirigatur perpendicularis.k.iad.e.hvnde ex..tertij.c.i-zqualis erit.c.k.& ex
in.c.k.hoc eft quadrarum ipfius.c.i.zquale eric ei quod fir.cx.
ingulo.g.o.hocefttriangulo.d.Lq. fed.c. h.eft dimidium pe

inguli.g.0.quz minor eft dimidio periferi trianguli.d Lq.ve vidimus
etik.cltdimidium periferic quadsatiipfius. .. &minor etiam ipfa.c.h.cx. 1 4utertij
quare verum eftpropofitum.

d

Sed quando periferiz fntinuicem #quales;poffumus étiam breviter videre id
quod fupradiximus,hoc eft, quod quadratuin, maius fictriangulo @quilatero. Nara
cum.b.g(clquitertia iad. b.'a. rgo. b, g. €fit V.4.ct.bia.ut. govde.b.q.cri
etb.Lvtg.ee.c.q.ve.8.quare. b.Lmaius erieipfo reciagulo.c.qfed. c.q.muis el rid
gul0.b.0.g.cum.q.g.quz wqualis efto.g.maior fit.0.c.ex.18.vel penaltima primi,
am f.q.g-zqualis efiet.0:c.tunc.c.q eqial’s effer riangulo.b.o.g.cx. 1. privi.

Al st vis i vV H G Beserais it Ve n Theors Tapri ATL
iage(tum videre eft, medijs perpendicalaribusa centrisad latera figucaru, fed
‘quia differéia longitadinum ipfarum perpendicularium alio medio inuenir poefl,
0 quoipf vii funt praeermittere niolo quin tibi feribam «

Ego enimita difcurro.

Sine duz figura ifoperimetrs zquilatere & zquiangule , puta primd trian
‘gulum & quadrarum quorum centra finc. e.et. 0. 3 quibus centrisad latera fint pet~
pendiculares.e.n.et.o.v.vnde.n.ctu. divident lacera per zqualia ve feis , ducariie
poftea.c.t.ct.0.2.ad angulos diétorum laterum,vnde habebimus angulum.o.. u. di -

‘midii et et.c.t.n.certia pars vnius rei, vt ex e ipfo videre potes, quare angulus
afelquie
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Exagitatur ab driflotele adductatemporis defi

CAP XXIL~

'V M fenferic Ariftoteles tépusabfique motu cffe nd poffe, eatamen ab inui-
C & fepasans,volés definire tépus aic, ipsi effe mot® menlurd numerlid;. Qua
quidenm defnitio, patura fia non el bona, quiatempus, neque numerus cft, neque
etid eft méfiira morus p fe,fed uh paceidés, quia nihil cft, qd numerceaut menfur
Siudquac non e cild fecie i lloquod melirar: st e reantaibie
veexépligratianulia vaqu fupetficies p fe numerabit auemé(urabic lined,aut cor
pus; neclinea fuy nﬁcie.m'liqni, aurcolzm:ne: corpuslinedaliqui iperfi-
ciem; Sedlinealineam menfurabits fuperficies fuperficiem; & corpus corpuss cridli
tam vna cx s quansiatibus qum aleera it continua. Cum verd motus non fic cem
pusyneque tempusicmotus,(ed inter femaime differant,fequetur ex is , alverum
nullo modo pes fe'effe menfuram alcerius;nif peraceidens. Ex i alicui videtur, @
ad fignificandam aliquam quantitatem motus,dicere huin(modi operationem dua-
rum horarum,aut duorurm dicrum,aut duorum annorum fpasio complecam effe fic
ponere tantum tempus; animaduertere debechoc fimplicicer noneffe verum , quia
horarum,dierum.&canmoruminceruallaimaginatione concipiitur vemorus corpo-
rum celeftium, fine quibus,neque annisneque dies,neque horg exifteren, ecia fom
‘nis motus ie(ve ita dicam)locatus in tempore,utcorpus in loco , vade motus motu;
& tempustempore , nonautem aliudab alio menforarur . Tempus e neceflica-
e(phylofophice amenloquendojesclt atcenamotusnonte, quis dicfsma
«lis terminari potelt & ceflare , & interim dum ceffabic quicfcer corpus , quod
primo moucbaur. nihilominustamenscempus continuabit curfum fyum. Tempus
igitur potiuslocus morus erit dicendam,quam numerus auc menfura eius, S cale
Ve confiimatum ideatur continud quodam fluu vnius inftantis , quemadmodum
i dixiin.38.capite mee gnomonica,& cum dico ab vao inftanti,vaum in fpecie,
&noninnumero intelligo, quodfenfibus noftis percipi non poteft, neqs eciam
notari,quia nouum femperinftans nobis occuric. & fialiquisaliquod exempli (lar
gomodo) incomprahenfibilitatis ipfius inftantis defideraret,imaginetur rotam ali
“quamalbam, in qua ic nigrumaliquod punGum fenfibile,aut  contra roam niged
imaginetur, in qua fic punétam album, qua roa velociffime moueatur; huiufinodi
punétum,nullo modo affignari poterimagisab una parce quamabaleras immo (e
fenobisofferctfemperin forma linca circularis. poffumusaliquo modo ctiam i
mere exemplum & on0,quiz omnis chorda cniuflibet inftrumenti mufici , dum o
nus editurstcemit, unde huiufinodi fonusappellari poteft aggregatum aliquod ex
innumerabilibus fonis.codemmodo i habet fonus,quem edunc campang, &comnia
inftrumenta tam nacuralia, quim arcificialia,quz quantd velocius tremi tantd aca
tioré generant fonum, & quantd tardius,tanto grauiorem. Neque eft quod inad-
mirdtionem ducamur,quod fenfuiunumaliquod continuum apparcatid, quod di-
feretorum eft multitudo ( non putet tamen aliquis me negare continuicatem fuccel
fiuam ipfius cemporis) quod clare cognofei potefta niue, aut  chryftallo, auca vie
tro,aura facearo in minutifimas paees redacto, quar continuam aliquam albeding
nobis ad infpiciendum offerunt,quod nihilaliud eft,quim innumerabilis quadam
multicudo minucorum refiexorum.  1dé dico de fputo, & qualibet fpumay&e quan-

t
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fe haberad triangulum.b.pax.ducatur poftea,o.q. qua dinidat fotale triangulum.d.
u.x.in duas pasees inuicem ifa proportionatas, ut f¢ habent.t.r€t. . €. qua quidem.
partes finc.c.d.u.quct.c.q.xutin primo problematetibi monftraui , & habebis pro-
pofitum, dzco quod pundlum.c.ficinter

b.etd.

Sed i forte linea.o.q.fecabitb.xhoc
eft fipunctum.c.cffceincer.b.et. x. mani-
feftum eft, quod.c.q.fecarct.b.puin pun-
&o. y.yndein tali cafi ,aliomodo ope-
randum effe, hoc cft ducendo.b.u. quz
dividerer quadrilaterumin duotriangu-
Ia, &ue fe haberettriangulum.b.d. u.ad
eriangulum.b.p.u.yellem veita fecarctur

punéto.n.veica (e habere.tnad.a.
i.uc dictum eft de iftis duobustriangulis,
deinde proue e habet.n. rafeca-
restriangulum.b.p.u. mediante linea. o.
Keexdodirim primi problematis, & ta haberes propofitum.

{dem de Pentagono, Exagono, €5 de reliquis.
AD EVNDEM.

Encagonum,feu hexagomum, vel alias qualismulelaceras g firasica
dindere,ve dictum ft de vlaeris, & quadelazerss o LT
texempli grati pentagorus..d.u.prb.quem fecare volumus medidte lineg, on

q.induasparees inicem ( habences, vt fc abent...ct. . oporetiginurut ptim
pentagonumcducasad quadeilscerum.x.2.d.u. quod dinidarie (ecundum piecer

dentem doctrinam , vefehaber.t.r. ad. r. e,
vnde i punum.q.ncidicnter.p.etatune o ¢
b0 o fyes i H— e
.cex. clarum i quod linea.o. q. fecabit ;
Lt in punéto.y.qua- o
proprcr duceslineam.a.p. vt claudat reans
gulum.a.b.p.dividacurd;.t.iin pun@o.n.ica
Veenadn.fe habeave quadiilaterum.a;
d.up.ad tridgulum.a.b.p. deinde hic trian
gulum.2.b.p.diuidas mediante linea. 0. K.
Vonr.ad.r.ex dodiitis i problematis
&habebis propofitum. Idem dico de hexa
‘gonoseducendo ipfum ad pentagonim, &
tem de epragono,ipfum reglucendo ad exa
gomum, &idem infero de infinio fpfarum
fupeficialiom fgurarum reétlinearem,

==

Qq':  De .
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‘azimut £ p.conficuat angulum.a.n.p.feu.inb.cummeridiano graduuen. 5.
nde tot graduum cruntarcus.a.p.ct.b.Eoriz0ntis, quapropter puntum.f.commus
neipfiusorizontis cum azimutyeric medio 10 loco inter, b.ex.c.& ideo quartaun.£ip
{ius azimut fecabic quastam.c.Lipfits 2quatoris in puncto,q& habebimus triangu
fum.q.n.cuiusangulus.t.rectus erit,3¢ angulus.n.cognitus fimul cum larere.ni . 12~
tirudinisloci,quibis n:bnsm:d:émibusgifzem:mugmmgmwmlucns.q@he
is.q.t.8 anguli.q.ex.4-primi Copernici f volucrimus.

i el ancio,difeedere feu er facere verfus . punéium, 8
inipfo.u.teperiri, iam in hoc itaha-

bebimusangulum huius fecundi me-

ridiani.r.u.p.qui quidemin hoc cafi

minoreffccangulo. . n. p. extrinfeco

‘wianguli.r. u. 0. ex conuerfo fecundz

partis.48. ppofitionis i ib.de trid

gulis Monceregij,feu ex.13,primi Me

nelai,cuius snguliu.arcus orizonealis

fi.x.c: qui quidem minor ericarcu. a.

pave paceratione anguli i

/

ris,ergoalivs ventus nauem impellet

punéto.u.verfus.q.diuerfusab illo qui

priusab.n.verfus.u.camimpellebat.
Vndedastpuctvenmeffequod

dico,hoc cft quodaliquo modo feri i

nonporeflye navisabaliquo locoad

alium, breuiffimo interuallo ire poffic

ideft per gyrum circuli maioris fphara vno tantummodo véto cam impellentepra
ter quam in gquarore,feu in aliquo quouis meridianorum, fos autem ire per gyrum
alicuius paralleli dementia effet,nifi neceflitas cogeret.

Huiu{modi demonftrationis ope, quantum decipiatur Petrus Medina cap.6.1ib.
3.cognofcituryvbi fic fribits Vbicunque locorum reperiacur homo, aliquem circu=
Tum qui vniucrfum ambiat imaginarione fibi confingens , per totum cum circulum
vuo codemd; vento naigatio fufcipitur. Ex hac etiam demonftratione , quam fal
fafit charta maritima patet,cuius beneficio exiftimant naurg fe per breuifimum iter
a locoadlocum vehi eciamfi dictiloci non fincambo in zquatore,aut in aliquo me
ridiano,fed extra diGtos circulos vnico tantum vento impellence & fiin paruis 2quq
ribus hic error parum deprahendicur,force tamen in magno Oceanoclaré pateret.
Infuperius igicur dica demonftratione iam oftendi, quod fi velimus vehi abyno fo
coad alium beneficio alicuius circuli maioris, prater duos jam dicos,hoc fieri non
poteft vno codemd; véro impellente. Vndefequitur,omnia ea inceraalla que vio
codemd; vento tranfibims futura longiors, prterquam in duobus ditis circulis
2quinoétiali & meridiano.

‘Cumyers Petrus Medina cap.7.volens probare chartam masitimam bonam ef-
e, planifpherium Prolomei & lordani cirar, non animadueric quam diverfo mo-
doa charta maritima huiafiodiinftrumentim it fabricatum, cum exceptis orizon
terecto,& meridiano in dicto inflzumento quilibet alius circulus fiecireulus, fue i
almicintaras,fiucazimur(iue 2quator,fiue tropicus,iuc zodiacus , fuc alius quiuis

circulus,cum in chare maritima ne yna quidem ficlinea, qug non fic e, quoliber
noRline vocetur. Superius
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abic dee.fiet.g.h.quorum.a.b.ct.g.hnobis tancummodo cognitifinty ftdsimagina
tione deferiprus cubus.a.q.primi termini, cubusds.d.k.fecundi texmuniy confidere-
mus etiam baliona.i.quadratam ipfius cubi.a.q hoc cft prarcedentem dgnisatemip
fius cubi eiufdem radicis, qua quidem bafs.a..muliplcetur per quarcam termuni
& h.productum autem fir.g.a.vnde cadem praportio crit.a.quad.a.g.quaebuge
gperzs.yndecimi, fed per primam fext, vel. 18.aut.a 9.dcprimi ita cft,quiadi.
veb.qad.b.g.quare per. 11 quini
itacrita.qad.a.g.vtqiadsgidet
veabadgh.fedveeft. a.bad.gh.
ficefta.q.ad.k.d.per.36, vndecimi,
feuper. s 1.0dauivnde per. 1 r.quin
tificerita.qad.agyvead k. d.Qua-
re per.g.ciufdem.a.g.equalis eric k.
d-Vnde re@e ericaccipere radicem
cubam.a.g.pro fecido termino.
id, quodnobis inferuit ad jnuenicndam tertiam partem vius propofit propor-
tionis.

THEOREMA CL.

SED vefpeculatio ifta ita yniverfalisfat ve ad ofs dignitares applicari
2 Supponamus.a.q.eck.d.elfe duas dignicares quas volucris vius, fed ciufde
dpecici, cr.asidignitas pracedens dignisatem.a.q. 2 cuivs multiplicatione i, a. b.
eiusradix producitur dignitas.a.q.8ab ipfius. 2.i.muliplicarionc in.g.horefulcct.a,
-gvnde ex,18,vcl1g. feptimi cadem proportio erit.a.q.ad.. g.quz.a.bad.g.h fed
cadem etiam clta.quad.k,d.exijs, qu in.t7.chcoremate dixi, vide ex. 11.quinci,
it erit.a.q.ad.a.¢.vead k.d.Quapropter.a.g.zqualis erit.k.d. & idco cum inuenta
fucrit radix huinfmodi dignitaris ex quantitate.a.g.habebimus.c. d. fecundum ter~
‘minum quzfitum,

THEOREMA CLI.

ND Everd fiat, quod cum quis yolueric dimidium alicuius date proportio-

V nisinucnire, rec fagiat, fi accipiat radices quadratasillorum datorum rer-

minorum, etf volueri certiam partem , accipiat radices cubas: i autem quartam,

‘acciperesadices cenficas cenlicas ipforum, fic de fingulisin. 17. Theoremate omo
nia pacent.

THEOREMA CLIL

NDE autem fat, vecum quis voluerit muleiplicare aliquam proportionem
penfiactos, reck faciat prius mulsiplicando cam per numeratorem , deine
de productum diuifesic per denominationem ipforum fra&orum,

Ve exempli gracia, cum aliquis volacric muliplicare proportionem fefquiquar-
sam perduotersia multiplicabit priusipfm proportionem per numerarorcin. 2.
& producum, crit proportio.s.ad.6.qua poftea diuifa per. 3. denominatorcn,

- pioueDrus rit proportio radicis cub. 2 .ad radicem cubam. 16, vel v¢ poponio.
25
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aliud eft, quim punctum , varis fetionibus commune , & huiufimodi punctum, ocit
Jusnon elt, quemadmodum melti Picores, Sculprores, Architecti ,& Perfpectinii
ignari, ipfam punctum, oculum appellando, falsd crediderunt, quafi panciiper-
fpediuzoculus effer.
Tn fupradicii igini- figuris manifefte elucefeie caufa diminutionis obiecorur,
& alieudinis rianguls-xqualis ¢ quz et oculi plano orizontaliyve etiam diftantis.
pLpss.& cuiufiis tandemsei- Sedve huius effecus cientia magisin vniucr{om pi-
Tetur. Volo duas hic bfiripeas figuras.D. corpoream , &. D, fupesficialema vo-
bis confiderari , in querum corporeaslinea. puit €xtsa duas.us, €t-a. vt in g
£a. B. locarasca cameri ve planum trianguli..q.d. diffunétum e re@tangulo fuper=
ficialiideft vt eparatum cxiftata linea.q.d lacere ipfius reéanguli, & fi ctiam obli
quumarefpeQu s secanguliidelt vecommunisfectio did plani cum fupetficic
2% orizontalis ipfi.u.a.paralicla non fi, fed it obliqua, fi tamen idem planum per-
pendiculare diéte fperficiei orizontalias.erit: &dicta communis ectio cxprima
e charateribus.g. i «.d. x. nuncin figura corporea habebimus figuram. €. c:m.
inplano , quod vifualem pyramidem fecat, medio cuius figura. irc. m. oculus po -
fitbsin. o.reangulumorizontale confpicit:Volentes vero nuricin figura.D.fuper-
ficialieam deferibere faciemus. p. x. fuperficialem,, zqualem corpores eidue
addemus.. x.1. @qualem corporea, aue fumemus . p. 1. cidem corporea qua-
Tem , quam fecabimus in puncto. . codem plané modoj quo corporea reperi-
cur dinifaserigemus deindep.o.ct. xi.zquales corporeis. Secabimus deinde. . q.
=qualem corporea;& ducemus.q.-¢tovnde habebimus triangulos. o.p-L ctix.
qimiles & zquales corporeisex. 4. primi Eucli. Sccabimus deinde. q.x.in pun-
&o.d.eadem ratione,qua feéta fit corporea,& ducemus linsam. . i vnde habebi-
mus ciangulosi.d.q. ¢. . d.x. fmiles corporcis . & mediante: 0. hut-
coxronaae culque habebimus fitus duorum laterum figurg
sedanguli degradai,ideft ftusipfius.c.m. ec..
c.ctiam fiadhuc nefciacur in qua parte ipfius. .
q.&ipliis,i.d. effedebedt, Quod ficire volue
pmusiieabic L inpi20-gnilscorpoes,
Giinipfatamen corporea prius protraxerimus
lncmq s eV Eat oL ipun
&o.g. Duccur deindelinea.o.g fuperficialis,
‘que fecabitlineam.ix.in pun@to. £ linea vero.
o.Linpuncto. z.punisfisin.i-x. fuperhiciali,
‘precist vein corporea,, quemadmodi quiliber
exfe facilé cognofeere poreft .- Deindein cor
porca;infuperficie orizonali ducatur. p. q. €t
SvrrRFrciaLis,
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De quibufilamerroribus Nicolai Tartales circapondera
corportm €5 eorsm motus s quarum aliqi defumprs

Jueruns a fordano [criprare quodam antiquo.
€ AP VT L
Vi magis amici veritatis effe debeamus quim cuiufquam hominis,quemad-
C ‘modum Acilto. Gribit,detcgam hoc loco quofiam errores Nicolai Tartaleg
deponderibus corporum,& velocitatibus motaum localium. Et primun decipitar
is in. 8. lib.fuarum diverfarum inuentionumin fecunda propofitione,cum non ani-
maduerteric quanti moment fint extrinfece refiftentia.

Subiefum quoque tertice propofitionis cft malé demonttraum , quia idem pla-
e ex eius demonttratione jam dicts corporibus hartercogencis , aut figura dinerfis
contingeret,quod ad velociratesattinee.

Tnquarea propofitione,quod ad difputid proponit 5 concludic melius.auté id
b eofequit, quod Archimedesin.6. propofitione lib. primi e pdderibus pbasit.

Sed infecunda parce quiri propofitionis non uidet g uigore fitus co modoyquo
ipfe difputar, nalla clicitur ponderisdifferenia. quia i corpus. B.defeendere debee
per arcnm.i.l,corrpusmrcmdm debet perarcum..s.xqualem, & fimilem.cadem
quoqueratione fituatum, vt efbarcus.i. L vade vt eft facil corpori.. B. defcendere
perarcumi L difficile ia erit corpori. A.afeendere per arcum.us. Hecaurem qoin
tapropofitio Tartalex et fecanda quaftio a lordano propofica

Quod autemad primum corollarium dicte propolitionisattinctyverumille qui
dem Cribit,eius tamen effectus caufa & Tordano prius,& abipfo poftea cicata,nia-
tura fua vera noneft.quia vera caufa perfeab cooriturgp d centro libse dependeat
Veprimo cap.huius tradtatus oftendi. Sccundurm verd corollarium talfum el s
‘tionibus quas nunc fubiungam, patebit. Tmaginemur. u. pro centro regionis ele-
‘mentaris,& libram.b.o.a.0bliquam refpectuad.u. & brachiisqualibus confticem,
& ponderain.a.ct in.b.ctiamaqualia.finea autem inclinationam finc, a. u, ¢t buy.
imaginemur etiam lincam.o.u.&¢3 centro.0.Jibra: duas.o.t.ct.0.¢. perpendiculares
inclinationum lineis; vnde pondusipfus.a.in huiufinodi fitutam eric proportiona
cum ponderi.b.quam proporeionata cric inci.o.tline.0.¢.¢x co g tertio cap. hu-
iustradacus probaui, fed linea.o.tmaioreftlinea.o.c.quod fic probo. Imaginemur
triangulum.u.a.b. circonferipeum 3 circalo.u.a.n.b.cuius.c. iccentrumn g cric
extralincam.u.o.cum fapponacua.o.b.obliquim uad. u.0 . Imagine- *
mur deinded centro.c lineam.c.0..vfquead circanfereatiam, que perpendicaia-
siseritipfi.a.b.extertialib. 3. Eucli.fi poftedimaginemur dudslineas.c.a.ct.c.b. ha
bebimus ex.8.lib.primi,angulum.a.c.0.2qualem angalo.b.c.0. Vde ex. 5. lib. 3.
arcusa.saqualis eritarcui.bis.fed i imaginabimur. u. o, ad circunferentiam viqae
productam, clarum eri g arcum.s.b.fecaret in punéto. n. vndearcus. n.b.minor cric
arcu.n.& fic criam angulus.nau.b.minor ericangulo.n.u.a.cx ultima lib. 6. Imagi.
nemur nunc alium quendam circulum, cuius.o.u.fit diamecer, cuius circunferentia
per duo puncta.c.ce. pratergradiaf,cum in ipfis finc anguli rect, quod quilibet ex
feratiocinando colligere potett i, 30.1ib.g.in mentem rewocaucrit. Sed cam angu-
Ius.o.u.t.fie maior angulo.o.u.c.arcus.o.t.major crit arcu.o.c. cx vitima.g.vnde cor
da.o.tmaior erit cordaipfius.0.¢.cx conuerfo.27.lib.3.quod clt propofitam. Pon..
dusigituripfius.a.in huiufiodi firu,pondercipf it.Quod & di

repugnat que Tartalea in 2.parce quinie propofitionis ediferit, & per confequens
2.corollan falfitatem oftendit,ve cam quoguequain 6. propofitionelater.quiacit

pro-
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Quoinlococlare yideturipfum putare eandem proportionem inter diametros,
qua inter {pharas ipfas fic, necamplius recordari cius quod fcripférat pagiag. -

Piccolhom.igitur ibi fupponés centrum. D.effe magnitudinis aquas,& incra fphee
am errefirem,putatomnino caufam efle vt terra fupereraquam magnitudine, qua- |
{iquod i punctum. D. vt centrum fphar aquar, vnum idemd; effec cum puncto. E.
extremo diametriipfius terra, fphara.A.G.H.fphare. A.B. E. dupla efic deberet,

uod quidem nullo pacto fier potelt , quamuis etiam proportio:A.H.ad diamerri

.E.{uperbipartiensfepimas exifterét,qua minor effec zuuzm(c@mniz,m quod
quando eziam. D E. maior medietateipfius. D H. fuiffec, nihilominustamen
terra minor eff¢taqua,, €0 quod proportio dupla minor eft,quam tripla ad propor-
tioné fuperbipartientenf{eptimas, & maior qua triplaad proportionem fcfquiquar-
tam. Vnde i Piccolhom. fappofuifiee proportionem ipfius. D. H. 1d. C. E.efle
fefquiquartam, re@? profecs dixiffet, fed dicere quod ubicunque exiftat pundii.
D. intra [pharam terreftrem, fequitur ipfam effe maiorem agucsyeymnoncl-

Scripfi etiam quod Piccoloho. decipicbatur vbi loquitur de diaphancitate aqua,
Pog go.tadicens

5 Ecoum rationabiliteraliquis exiftimare non poteft, quod vmbra quae facitori«
» riecclipfesLunz, produca fita terra , & abaqua fimul, veab vio corpore aggre-
» gatoexijsduobus elementis, & ad yoam communem (phareceitatem redus, pro.
» prereaquod cmvmbra produci debeat corporibus opacis,quorum opacitas effi-
» citillacorpora ymbrofa, aquaautem, fit corpus diaphanum,& tranfparens, nullam
5> vmbram poterita fe eminus producere.

Hicenim decipicur Piccolhiom. duabus rationibus, quarum prima eft,quod ra-
dius luminofus non poteft multum in profundum mergi, e probaui in.8.cpiftola ad
Vimercarum,altera verd eft,quod cum fpharica it aqua maris, fupponacur etiam
quod fub eanulla terra portio effct, & quod radi folares ipfam,non fecus ac pilam
exaiftallo fibrefaGam penetrarent, cum autem ipfi radij,tam ab una, quam abalia
‘parte fuperficici huiufimodi globi frigantur, ob diffimilem diaphancitatem inter ac
rem &aquamipfi {einuicem interfecarent, ve poft pilam criftallinam videre cftde-
inde procedentes,difgregarentur,difciparenturd; quonfque nullam vim illuminatio
nishaberent, quod quilibec cxperiri poterit mediante aliquo vafe uitreo fpharico,
aquapleno, cuiufuis magnitudinis, oli expofito.

Rationes etiam quas codem loco Piccolho. adducit ad probandum quod fi quis
in fndo maris exifteret, nullum uiderec lumen, nihil ualent . Quarum prima cft,
ubiiiradicit.

» Tllequife inaquammergit, cum maiorem lucem , qua fupra aquam cft , relin-
= quat, iudicat pro magno temporis fpatio locum illum obfeurum , quemadmodiim
» acciditquando per multum temporis fpatium fixis oculis in corpore Solis intuiti fix
» mus,ab codem poftea cofdem amoucntes,omnia obfcura nobis videntur.

Tpfe autem non confiderat quod talis obfeurias qua fequitur vifionem maioris.
luminis.parum durat, immo cito euanefcic  fed in aqua munquam reuertimur ad vi-
dendum, neque veftigium aliquod luminis ibi viderur ,in fundo maris dico, quem-
‘admodum nobis nunciauerunt hi qui margaritas expifcantur inimis pactibus inger
tium 2quorum indicorum.

Sceundauerd ratio pfius Piccolhom.effubi ta dicic.

»  Alteracaufa quodnobis obfcurusappareat locus fubaqua,, effe poteft obftacu<
» lum quod aqua habent ab opacitate terr fub eorum fundo ctenim ficut chriftalli
quamuis
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ita vefimul prouenicritibusin fiminam/collects huius fammaad primum nume-
yum propofitum proportio futura fit ea quae eft tertijad fecundum. Reéte dimidium
primi numeri in feipfum mulkiplicatic, ex quo quadrao fecundum numerun dcra
“hune; fomi refidui radicem funvine ', quam iungentes ; & derrahentes ex dimidio
primt partes quafitas habent, catera exnecefitate {ubfequuntur ; prout tiunca
“me docebitur. 3

Exempli gratia, proponitur numerus. 2o, induas parces dividends, quibus po
fteamutud diuifis, & per fummam prouenientium' diuifa fomma quadatorum ,
dentfecunddnameram propoficym. 36 nam reliqua confequuneur - Traque. 1o -

dimidium primi in (cipfum multiplicatur,& ex quadrato. roo.cruitur numerus.36.
nempefecundus propofitusrefidai porid:64: quadrata radix.S. famitur,quam con
jungimos & detrahimus ex dimidio primi (cilicet.ro.ex quo partes quatite dabun
tur.18.ct2.que mutuo dinife dabunt faorum provenientium fammam.g cum no-
na paree, per quam dividentes. 328 . fommam quadratorum ipfarum pastium,
exaq dabitur numerus. 36. qui fuit fecundd propoficus . Tam fi per fingu-
Jasiam inuentas parecs quilibee numerus diuifus faerit,verbi gratia. 2 - fumma pro

iertium erit. 40.qui numcrus eandem proportionem cum primo nempe.2o.fer
uabit , quam tertius propofitus.7 2 cum fecundo. 36.

Quod vtfpeculemur, primus numerusfignificeur linea. n. ¢. ita.diuidendus &
puncto.o. vt diuifa parte. n.0.peri0,e.ct. 0.¢. perin.o.& per fammam proucnien-
ium diuifa famma quadratorum. n.0.¢t.0.c.detur fecundus numerus notatuslinea..
g% Porrd meminifle oportet quod.26. theoremace probatum fuit vitimum hoc
proucniens 2quale produo partium iner ¢ futurum, nempe producto.n.o. in. o«
¢.quodfignificeur reftangulo. n.¢.Ttaque dacis n.e.cuqux.i 45. theorema confii
Iuerimus,partes.n.o.¢t.0.. cognofcemus.

Proponitur deinde tertius quilibet numerus, verbi gratia.x. diuidendus per.o.e.
er. o.n.quifi dinidatur per.o. e.dabit pro
uenicns.b.o. Si verd per.n.o.proueniens
erit.dn.nuncafferimus fommd duorum
‘horum prouenientium, fic primo, nume-
7o.n.c«dato proportionatam effe. ficuc
zertius.x.fecido.q.x. Producatur cnim i~
nea. d. n. donec.n. q. zqualis it. 0. b. ex
quo.q.d.erit fumma vlimo prouenien-
tium: item producazur. e.n.donec.n. .z
qualisfit.o.¢. termineturd; reangulum.
et quod tertio numero propofito. . ve
patczquale eritquare ex.x5. fexiaut.
20.feptimi cadem erit proportio.d.n.ad
n.q.quz.n.nempe.0.c.ad. o.n. &com-
ponendo.d.qad.qn.ficut.c.nad. n.o. &
E‘n‘mnmdo.d‘qad.z.n,qu;‘qahoc ett.

0.ad.0.n.nempe ficut. b.e.ad.c.n. fuperficialem , ex prima fextiaut. 18. vel. 9.
feptimi , fod rectangulum. e. n.conftitutum fit zquale numero. q-xitaque verum
sl propoficam.

T s THEO-
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& permutando:o.£d.£o.hoceftadmis.vehiad. g hoceft. y. Quamobrer ea-
m exit proportio.o.rad: ms.quenaadin. - Abfoluantur taque duo rectangi

Iaoxienu.zita tamen vt reétangul. . z.cogiterur equale recangulo.x.i
fuperficialis numerus ex communi conceptione lineari.n.j-zqualis eric , quare cx

eadé communi conceptione s numerus fuperficialis.u. aqualis erit,qui
quidem numerusinfigurare&tangu=
lafuperficiliscopicandusericy cum - p Ll M q =
dividendus fitper.hhoc eft per.n.u. L) IR ARSI
ex quo proucniensex huiufimodi i |
uiffone erit numerus . 0’ z. cx i

uz. 10.theoremate dicta fuerune, W
s aur. 20, fepric ST %
mi cadem eft proportio.n.i.ad. n. z. 2 b
que.niadin.xhocefto.
videlicetven. ]

£3m.s. ex prwcedenti theoremate 58 ex. 1. quinti EuclidisTaqueex..einfs
‘dem numerus.n.ziaqualis erie famme erium terminorum. c.a:Esem.s.cui coniinéio
‘quarco ermino.bipropoficum obtinetur.

THEOhEMA CVI

P Ropofitcre veteres quaefita nonfulla deieinéribus interds hoc vnum fuit : Pos
namus duositeragere per candem viaim quorurn alter quanor milliaria. find
gulis dicbusconficiat,alter verd prima die milliarc v, fecundaduo , eertia triag
‘arque itafingulis dicbus milliare addic; qurinius quot dieram fpacio focium con
fequetur. i - * v
quwnobmmmemsmillixinmprimivifnorisdupliamr,ﬁcﬁmr.&.mil.lia 3
‘exquo femper vnitas detrahitur, quacin prefenci exemplo eric. 7. cord; dics erunt
‘quibus focius fociem confequetur; & milljarium numerum zquilem abfolueric.
< it rei fcili cri fpeculatio,  ibferipra figura diligenter confidererur yin
‘qua primus viaror, die prima ; quaniorilliatia linca.q.d-fignificata conficit,
que ilfa ipfi dicaler vium tancuin defignatui per.d.petficic, ica ve primus vias
wor wribus milliaribus fociimyaarecellefit, aleera verd die fecundusiator cam du
milliaria coficiac,excedetur i primo duobus milliaribins Hneuminodo, que o trid
busprimadici quingue erunt; tereia die jjfdem de caufisprimus (¢ taneum millias
ribusfecundo diltabit, cum vero quarta die tor fectindus' qude primus milliarid
conficiat, primusa fecundo amplivs quamantca non diftabic § quista vero cutn fe
cundusvaum milliare amplius quam primus conficiat . pfopisiccedic ad primo
vno ex fexmilliaribus, quibus anei diftgbac, to exta eurh duobus primum fapes
ret, deuahet ex fex milliaribus praterie diffantitria , feptima tanden illa fex
dettaxeris. Inquo confidérandum ¢t fecundiim viaroremitéragere progrefios
nearithmetica continua naturali.d.c.€ primum autem per rectangutum. q. £ quarg
dummﬂ%mmmd.o.p.ﬁ acschamunis offe reperieur, g quiteiates ittt
qualeselle debant, necefle eft eparatas parcés.tuqn.eciti.cnter feaqualéseiley
e quoniain quste dié ( hocedic e diftartea primo ; empé uiiero milliarium
s 1 primi
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dio, vevaa earum fit.o. c.reliquaverd fit. o, ¢. deinde aperiatur circinus quantum.
S 0 enakon do v e
edeina.defignentur alij duo arcusinter-
ecaes pimosinpundis. . K. Deinded
ino.n.ad K.duceror linean K.que per
B ump sratbinquma mende -
cipio,vtaxisminorvni® ellipfiscuius.c.c.
xaemaionibus b mediancbos
d:ﬁgnrwl:ﬂ‘pﬂ isan.c.K.e. confidero dein
de.ab.ve chordivnius circuli feu portio-
‘misciveularis ; qua capax fit vnius anguli
equalisangulo.d. propofitosex. 3 1. certiy
Euclid. culus cireanforentia, circunferen-
tiamipfiusellipfis fecabit in duob® pundtis
quorum vni it quo prorraét cum fuc
rint duz linez..i.etb.habebis propolfitum,cum.a.i. iunéa cum.ib.equerur.c. .
exsa.tertij Pergei

EMENDATIO CVIVSDAM FALSI MODI
delineandi horologia Italica orizomtalia.

ja(mu' Pauly Dardano.

0 nvs. delineandi horologia Traliea orizonealia, quem tibi monftrauic
nefcio quis, i fallor,talis et. Defignato meridianoiL.b.m.q.duétisq; duo
busdiamezris.Lm.ct.b.qyinuicem adseétos in centro.g. quorum. . m. fic
verticalis.b.q.vero orizétalis, ductod; diametro. £h. tropici Cancri f¢-

cundum alticudinem poli datam, deferiptod; dimidio cirulo. £z« . ipfius parallcli,

inuentog; pun@to.z. hor propolfite, & ab eo ducta per pendiculari. z.r.ad £ h. & 3

puno.r.duGa.r.o.y.parallela ad diametrum.q. b.orizonalem,ducis poftea.fe.ct.

FevTquc SOOI b, pralels 1d Bt Ton Vepicaen:. Deteomic

nato poftea gnomone.g.s.in orizontis axe, ductads vmbrarum linca. s K. parallcla

eroneal ductads g Keadsctminarda.sX delineas deinde feparacim circalum
q:xb.n.magnitudinis prioris, qui quidem circulus fignificet orizontem ipfum , in
quodduais dismeisiq.g.b.ce.Lg.m.accipisin diametro.qg.b.puncta.a.cte. ta €&

0.8 difanta, vefuntin dismetro orizontali priovscire,dicis polica perpins

@um.a lincam.xa.n.ad reétos cum dicto diathetro, deinde per tria punéta. . s x.
eranfire facis circunferentiam circuli per quintd quarti Enclidis,poftea in o dia-

metroaccipis pndum.ia difans i cenro, & exeademparee, veinprior irculo,

3 quo puncto ducis.t.u. parallelam, .n.viquic ad circunferentiam..a.n.in punéfo. .
quo faéto,ducisa centro.g. per punétum.uipfins circulatis circunferentia. g.u. inde-

terminatam, quam poftea terminas in punéio.K.ita quod: g.K.equalisfits K. Dicis

poftea pun@um.K.in codem fitu teperiri, refpect duorum diamerrorum. q. b.me-

vidianiet. L m. verticalis, ve decet , & oportet puncum hor# propofice cxiftere.

Quod quidem dico e falfum, propeetea quod perpendiculares quas cogica-

muscadere 3 pundts circunfesentiz cuufhis parallel fopra quemis orizontem ob.
liquum
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bitarum, fieus u. x.adun.x. ex prima. fexti aut. x8.vel. 1o, feptimi ,quare ex r1.
‘quinci ita ¢ habebit. o. xad. &, x ficat.s. x. ad vnitatem; fed icut e habet. s.x.ad
ynitatem , ita e habet pariter. 0.x. ad. m.ynde ex. 1. pradiéta ita fc habebit. 0.
x-ad. m. ficut idipfum. 0. x.ad.c.x. tadue ex..pradici quinti.m. zqualis crit..x.

THEOREMA XXXI,

VR propofito aliquo numero induzs partes inzquales diuifo , i rurfis per
(B amlibetipfarum dividatur, prouenientiatanzumdem coniuncta quancum
SiHBhE SR

Exempli gratia, fic denarius propoficus numcrus, per binarium & oonariam
diuifus, protesientia erunt quinque: & voum cum quarta parte, que confunda
erunt. 6. cam quarta parte lineari, qua fimal multiplicata , pariter eranc. 6. cum
quarta parce fuperficial

Caiis fpeculationis cafi, rotalis numerss, linea..
[PAITES, per, . maiorem et . minorem, ipfivnitas per.t: prouenins ex diuifio-
ne.q.p] iz proueniens autem ipfius. q.p. per.u. it.q. £ quare ex defini-
cione diuifionis'ita f¢ habebir. q.p. ad.q. . fieur x. ad t: ct.q.pad.q. Eficut. u.ad.c,
hoceftq.fad.q:p. fcut.r.ad w.ynde ex aqualicace proportiontific fc habebit.q. £
ad.qificut.c. ad. wet conuerfin. Ad hecin linea.qup.vnicas, per ineam.q.o.figni.
ficetur, quo ficto, dicamus, f.q.p-ad:qufic e habee ve. x. ad.q. o. iraque permu.
fando,fic e habebit.q.p.ad.x. icut.q:i ad.q. o hoceft. x.u. ad, . fcut. i
Q£ (pam. x.u.partes funtincegrales totius,q. p. er. xuiad. x.eft et
%18, quinti) Quare ita grit..q £4diq.Eficut.quic ud vnitacem.
Addatur deinde.q.i.ad.q. . ct

q.Emuldplicecur, plicat >
i productum, fit, x. £, quod probabo.
axquale effe famme.£q.cum.q.i:Sece= s

rr enimlinea. q. xinpunto, satayt,  b——\ |

fignificerur , cius duz

5. wqualis . q.o. figneturdue pro- ¥ e St
i quare ¢adé efit propor-
tio quantitatis. x- £ad.s.quecltiqx. RSl e ity
ad.q.s,ex prima fext, au. 18, vel 1. &
{epeimi, hocefty ficur. q.iad. q.o.ec  gh———* p
ex. 11 quinti (vt dictum eft) ficuci.q. S
£2d.q. £ fed numerus..s. . fuperfica. A
Jis tansus eft, quancus linearis. q. £ b CoRel
quare ex. g. quinti tancus erit ( fu- ¢
perficialiter) numerus. x, f. quantus =5
( lincariter ) . £ q.i. quod erat pro- peteny
poliaum,

THEOREMA XXXIIL

L VR pumeroaliquoin duaspattes nqualesdinify, f rrfs diicar per
/ fingilas pasees  fumma duorum prouenicntium per binarium femper a
jor fe fmma proucnicntium ex diuifionc vnius partis peraltcram.

‘Exépligracia, i proponerecur numerus. .4 quiin duas partes inzquales divide
reur.
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ulicion
ars erit in linea.o.

remancbint gra.8. min. 7. pro numero dirvidie Fetrogtadacionis quim

veri motus epicycli. Quibus gradibus.8. min. 7. fibtractisd
giad. 22. minu. 1g. per quosMars progrefluserat, percrunt giad.x it 3.
geibusipfe in media rewrogradacione exiftensinlinea o.c.veri motus epicycli pro-.
motus etici principio primi fitus. Quod cum €0 concordat quod fipra diximiscir
ahios gradus..min. 1 2.vltra primim (ieum i fatio dierum. 1 5 ve fupra, ad ¢&
£um eni aleendine 69.ct,36.nunc ingendo g Mars pergat infud moch compo..
uf confac ex his duobus circulis i eccenuict , & epicycli ( quanqua
omitcims il fumnvain fubtiieaeetn feu frupuloficarem corinue fnxqid
s diftanti cener epicycli & cenero miunds , & prterimus ctiam irrcgularitasé
cits cifca centrum mundi, proprer regularitatem eis circa. centrum aquands,
dque cciam miffom facimus motum <picycli redt 3 (ua media auge ) Angendo
inquam , quod Mars diéto' motu fi0 pergat , vique ad punctins fecunde fia,
tionis, preceribunc ali dies . 3.5 vt prius’, quibus iuntis cam. 1 05 . fiec farn.
madicrum. 1 4 1. & Mars retrogrellus it e alios grad 8. minut. 7. quibus -
fradtisa gradits. 1. in.1 2.per quos progeius erat yperc runc. g 5. mirvs. qui
busipfe Marsinfine (e retrogradationss promotus cric 2 primo loco vnde mpuirs
caepit. et hanc igivur fecundam Rationem lincz.o.u.d.8 lincam.o.c.fecundse con
eingentiaMurs dichus.69.ve prius,conficeri gradus.2.min. 4.4 picycligeco-
demtempore linea contingens.o-tambulaneric gra. 3 6.imin. 1 3v prite s quo e
Fefubuacto angulo fecundo.d.o.t.graduum. 1.mins 4. fapererunt gra.s s min.1

et prius,quos Mars ambulauerit directe 8 appaenter, quibus ddic’s d gra.s. oy
28.min circiter.24.

Pt 5. qibus Mars progrels eraca principio motus, fene g
uibus procellerie & priori loco in dicbis. 77.ideft . 141.ct.55 G funt foré my
fes.6-Traque Mars parcim furfum partim, deorlum ambulans decenitus ctic mélibys
&.ingrad.28 Zo-
aci, azq; fi finse o
rimus quod cpicy
clus moueat ver-
fusoppolitumau-
gis,logior eritmo
raplancee incinl
modi duodecare-
morio,propterau
‘gumentum xqua-
tionisargumenti,
Taaque probatz &
nobis eft poffibi-
Jitas husius moras
Marts. Quod qui
demmily fuffice-
reviderurné mo-
dotibi, fed etiam
caiuis, qui hatum
Licntiarum prin-
cipiatencat. Ne-
queenimnicdo-
cerevolo cos qui
in
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De cogntione latstudinum Sellarum

AD EVNDEM.

D cognofeendam laticudinem ficllz, ciusd; declinationem, Monteregiusin

10.propofitione.8.Ji. Almagefti method fatis docuityfed i alia aliqua metho.
do hocidem cognoftere volucrimus,oportebit nos prius altitudinem poli cogno=
feere, deinde altitudinem meridianam ipfius fellance non horam , quido ipfa ftet
Ia inmeridiano fapra cerram reperitur,qua hora mediantesillicd cognofcemus pun
&um ccclipticed meridiano inerleio 60 tempore  quo illa ccahum mediak i
praterram. Et quiz ex cognitaaltitudine poli illico cognofeirur altitudo aqua-
coris, cuius altitudinis diffcrentia ab altitudine el cft declinatio ipfius ftell, ha-
bebimus ideo cits declinationem cognitam; qua mediance ad cognofeends criam
Iatitudinem ica faciemus.

Sitexempli gratia.p.0.umeridianus.u.a.yerd quator.c. 3, antem ecclipica, &
o.centrumafiri.u.o.verd eius declinatio ab equatore ,er.c.a.arcus sccliptice inter
wquatorem,& meridianum,hoc eft minor quasta,er.a. alcentio reda ipliusarcus,
er.cdic declinatio pundti.c.gccliptics ab equatorerelidu vero declinationis flel-
I¢fir.0.c.que ofa nobis cognita erun it polusgeclipticus, 2 quo per.ovfquead
ecclipricam tranfear quarta.ti.in qua querendus eric arcus.oihoc modo.

Primum arcus.o.uie.usc.0:d.¢:¢t..0.n0bis cogniti fine,cum angulo.a.declinatio

nis gcliprice,& cum angulo.u.re&to,vnde ex. 4. primi Copernici;cognofeemus angu

Tum.a.c.u.collateralem, €ius.o-e.i.quare in triangulo..c.i. cognofeemus angulil
e.ctdeinde.. ve ret& latws.0.¢.ergd ex cadé. 4.cognofcemus arcil.o.i.quafitum,
& fimiliccrarcum. c.i.qui coniunéius vel déptus ab.a.c.cribuet nobis longitudinem
felle,fed quia huinfmodi operacio in paruis triangulis valde fllit. Tdeo tibil fua-
deoalia meshodo,hoc facereshoceft inuenire angulum.o.trianguli-t.p.o-cuius duo
Iacera..p.ct.p.0.cognita nobis funt,cum angulo.p. Nam.o.p.cft complementum de
clinaionis fell,ct.p.r.cft arcus coluri fol titiorum incer ditos polos , & angulus. p.
refiduum ex e to.t.p.a.duorum colurum dempto angulo.a,p.u.cognito afcenfionis
recie,vnde angulus.u.0.5.ve contrapolicus cognitus remanet.angulus Vero. u. recius
eft, Scarcus.o.u.cognitus, quare cognitas

mobis eritarcus.u.s.& angalus.u.s. o. ynde:
arcus.a.s.nobis cognitus remancbiteian-
gulo.as.i.refiduo ex duobus reis.Erquia
etiamangulus.s.a.i.cognitus cft.cum fican
gulus masime declinazionis Zodiaci ab
zquatore. Tdeoin triangulo. a.5.i. cuius
duoanguli.a.ets.cum latere.a.s.dancur,fa
cile inueniemus arcum.s.i. il arcu. a. 1. fed
iclongirudinis fell dempeo poftea.
siexs.0.iam inuento habebimusarctm.i.
oaticudinis pfius tcll.

Hecautem tibi feribo non ve ipfis vea-
sis,fed potius vetibi morem gerd, cumbre
wiffima methodus ficifla,qui Monteregius
feripfit 1,10, ppofitione.8. li.in Almagelt.
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Corotianrvm
Proportio maioris portionis ad minorem femper crit fefquialeera proportioni
ipfius.b.g.ad.a.b. co quod cum fit proportio totalis portionis ad partialer vt rian.
gulibge.adb.a.d.&hec elquialtera proportioniipfius.g.c.ad. a.o. hocet veip-
{is. b.g:ad.b.a.ideo proportio ipfarum portionum it fimiliter fefquialzcra proe
portioni diamctrorum.
Deinde i protracta fterint.b.d.ct,g.e. quoufque conueniant in pundto, 2. habe
isi medias proportionalesin proportionalicate con
um ( exijs quefipra diximus. )a.d. media proportionalis it incer,
cta.0.& proportio. gz.ad.gie. wipfiusa.dadao.co quodipfius.g . ad. 3.
ipfius.g.c.ad.a.o.cft veipfius. b. g. ad. b.a.cx fimilitudinc trianguloram, ideo di
& pportiones crunt inuicé zqualcs. Vnde permutatim ita cricipfius.g, z:ad. g e,
veiphus.a.d.ada.o.& utipfius.g.c.ada.d.

Amplius etiam dico, quod proportio pa 5
ﬂhol::omljsadpuﬂalgm,c:demcﬂ,q}:n; o i
(cubi ipfius.g.e.ad cubum ipfius.a.d.& cx 6 .
fequend, vecuborum carundem bafium,co  —————T————
quodcum it ex. 36.vndecimi Euclid pro. e
portio cubiipfius. g.c.ad cubum ipfius 3.0, ;
eripla i quaipfius.g.c.ad.a.d. ideo zqualis

eritei que trianguli.b.g.c.ad rriangulum.b,
a-d-cumproportio horum duorum triangu
lorum compofica it ve fupra vidimus) ex
€aquag.c.ad.a.o.& ex caque.g.e.ada. d
&haemedietasillius, fed riangulita fe in
wicem habent,vt parabole, quare ipfi para.
bol einuicem habebune, vt cubi ipfarum
bafium,

Cubum fabricare aqualers pyramidi propofite.
AD EVNDEM.

C Vbum fibricae 2qualem propofita pyramidi quadritateramillius erie difi-
ltacs, ppolita amen pro tepeta divifone cuilis date proportionisin
fisyares =quales. Namcx. 6. duodecimi Euclipaet omne corpus (eratile diui
fibile ffeintres pyramides quadrilareras #quales, s tiam quod cuilibee py-
ramidi quadrilacerz potetreperirifuum ferraile. Sitigitur propofici ‘pyramis qua
h. cuius ferratile ita inveniemus, diéendo primm. bt parallelam

plig fet.f Lipfi.g.h. influperfcic rianguli. £, . hi ct. m. K ipf, fuperficie
erianguli-m g h.& zqualem dict.g.h. duceeur poftea.Kheet. K.i.& habebiimuscor
pust K ferratile, &tiplum pyramidipropofite, Nunc duplicemius ipfim,du-
cendo. K. x. in uperfcic trianguli. i. k.H. parallclain e ualemd;ipfi.i. 1 ec. m. y.
infuperficietrizngul. £m.g.parallelam,gequalemd ipf. -g-ducatur poftea.g.y.cth.
uarum vnaquarq; equalis erit ipfi.£m. vndeh: ws corpus.£ix. parallelepe-

pidum, & fexcuplum ipfi pyramidi propoficar.

Tnue-
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afefaquialeet critangulo.t.quod ve clarius videas cogita lineam.b. d. cuius medietas
fit.c.d.tertia vero parsillivs fit.g. d.tunc dico.c.d.fefquialceram efle ipfi.g d.ficenim
£.d.duplum ipfius.g.d.quare.£.d.erunt du tertia cotius lineg.b.d.& quia cadem pro
portio efttorius. b.d.ad.c.d.que.£d.ad.g.dergo permutando eadem eritotius . b.
dad.fd.quz.c.dadg.d. Sed.b.d-ad fdfefquialcera eftyverum igitur erit quodan-
‘gulus.a.fefquialeer ficipfi.t.deinde..n.cft fefquitertia ipii.a.u. ve fuperius vidimus .
in corum duplis . fcimus etiam.n.c.cffe dimidium ipfius:.c. €0 quod curm. e, 1. fit
tertia pars vniusretiangalus.t.e.n.erieduo certia vnius rect, yade. e.n «erit laus .
exagoni aquilaceris infcripaibilis circulo cuius diameter fitc. s dupla i
3pfi-e.nin longitudine, fed quadruplain potentia:t.n. verotriplain potentia ipfi.ne
€.ex penultima primi , quz omnia etiam ex.8.tertijdecimi, Eucli. clicere pores, fed
ot {oa s ey tan Ianestacie: e 0 o iy el
2.u.quare.n.t.cric minus quam dupla in potentiaipfi.o.uhoc el ve. 16.ad. 9. ergo
‘maior proportio eritipfius.cnin potentiaad.n.c.quamad.o.u. quare etiamin lon
gitudine,maior proportio eritipfius.t.n.ad.n.c.quamad.o.uvade.o.u.longior cric
ipfa.n.e.quod eft propofitum. ¥
Sed f.0.2.u.cllet penagonus zquilaterus & equiangulus, imiliter probabo per-
pendicularem.o.u.longiorem effe.n.c.ipfius trianguli equilaceri,dommodo fintifo-
perimerre. Sit enim.a.u.dimidium lateris pentagoni ex fappofito,cuius cencrum fig
outunc proportio.t.n.ad.a.u.erit fuperbiparienstertias,vc ex ordine iam hic fopradi
&o 3 tefacillimé clicere potes, hoc eft,ve.5 .ad.3. ¢t. 2. u. minor erit. 0. . co quod
angulus.o.minor erit angulo.2.nam angulus.o.erit quinta pars duord re@orum,hoc
eftduz quinte voias re@i , vnde angulus, . refiduum vaius redi eric tres quin-
e vnius redt, quare angulus.2.maior ericangulo.o. & confequenter latus.o. u. ma-
ius latere.a.u. fed.t.0.minor eft quam tripla in potentia ad.a.ui.co quod erit vt. 25.
ad.g.cum in longitudine it ve.5.ad.3.fed dita.c.n.tripla eft in potentiaad.c.n.qua-
rea.u.maior eritipfa.e.n.fed.o.u.maior eltipfa.a.u.ve diximus, igicur multo magis,
o.umaior cltipfa.a.uvedixim® & cofequéter multo magis. oumaior critipfa.n.c.
Quotiefcunque enim cognoftimus proportionem anguli.o.ad angulum. a. quod
uidem facillimum cft, nec non proportionem.t.n.ad..u.quodsetiam illico cogno-
ivussounc cx Eiemeia Gordsrus & srcaUOMATA S MELme innicoiinear.
Verum circa trianguli 2quilaterum,& pentagonum,alium modi inucnifeaaliquan

zalum prolixiorcm.
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seueralocus corpori adequatus,com corpusinintervallam fuperficiale non invret ,
quamuis inceruallum corporeum ingrediatar. Ehoc modo nulli eft corpus, quod
in mundo aut extra mundum ( dicat auem Ariftoreles quicquid volueric)locum
fuum non habeat .

Utrum bene Ariftoteles [enferit de infinito.

CAP XXL

T Ractans Ariftoteles in fine quinti cap.lib..phyficorum de infinito ait, impof.
fibile cum fitinuenire locum infinitum, & omne corpusinloco cum fitimpol
fibile quoque cffen rerum nacura aliquod; infinitum corpys reperiri. Omitamus
uod cum Aritoceles debueric beneficio loci deftruere infinitum, ordine perucifo
At prius quim deloco difputationem inftiruats fed dicamus pfum ineelli-
gere de nfinito corporco, & cum probauerimus corporislocum effe corporeum in
Teruallum , non autem fuperficiem, neque opus fitindcfinitione inceruallimentio
nemaligum ficerctcrminorum ndeipfim infinitum efle poreft, nequealiqua ra
tione de hacre dubitari poteft; hoc modo nullum inconueniens fequeretar , quod
extracglum reperiri poffic corpusaliquod infinitum, quamuis,id ipfe nulla cuiden-
iratione indu@us perneget.  Senfie quoque,abfque co, galiquam rationem propo
‘nagaliquid cxira coslum reperiri quemadmodum appareeex fine cap. 9. lib. primi
decarlo,cum etiam ait cap.8.1ib.8.phyficorum,infinitas partes alicuius continui cf-
fe folum in porentia;non item inaétushoc non eftillico concedendum, quia fi omne
toum continuum, & re ipfa exiftens,inadtu eft,omnis quoque cius pars cri in act,
quia fbuleum cffet eredere,ca quaadtu funtex js,qua porentia cxiftunt,componi.
Neque etiam dicendum ¢ft continuationem earundem partium cfficere,, ve pocen-
tia incipla parces, & omni acty privata;Sit exempli gratia linea reca.a.u. continua
‘qua deinde diuidaturin pundto.c. per 2qualia,dubium non eft,quin ante dinifioné,
‘medictas.a.c.cam in aétu(licet conlunéta cumalia.c.u.) reperirecur, quim torum.a.
wlice a fenfa diftin@a non effee. Idemaffirmo de medicrate. a. . ideft de quarca
arte cotius.a.u.& pariter de oftaua, de millcfima,& de quanis,ita vt effentiaaciua
B infinci hoe modo tutd concedi poffc, ¢t icin atura. Sed peius ciam fenfc
Ariftoteles codem loco capitis quinti ib. 3. phyficorum,negando infinicum poffe
connumersiinte quantitaces, dicens vramaliquam quanciarem incelligi ve cubi
tumjtricubitum,& caera; vbinon confiderat cadem etiam ratione intelligi poffe
aliquam quantitacem infinitord cubitorum, & in quantitatis definitione nullam cf-
fe necefficatem tesminorum, vt exempli gratia in definitione numeri,non eft necef '
ficas alicuius decerminati numeri,quia multitudo,non minus infinita, quam finita
i teft. Vbi:pofted cap..libr.4.phyficorumaic nullam effe differentiam
um, & vacuum, reuera nihil abfurdius hoe dicere fingereue poterat.
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cercoportet. Ratio verdabipfo adduta propter quam, Ereprefentaturoculoal-
ius quam.b.nempe coquod.. Aufupertetipfi. E. nihil valee, quia Ginferiuscffec,
idem contingeree, fed Hoc uenit eo quod. E.alrius cftipfo.b. Idemdico de. h:
vbilfimilier decipitar. Tdem ctiamin.7.cap. flliturin fecundo modo,quem often
dit pro fecundo quadrao aliquo degradaro  parallclogrammo degradato. magis
longoquim lazo,cum ducat parallclam Linad.b.c. punto.L. incer{cétionis ipfiise
oucid,quod non rec eficitur quemadmodum ¢x rationibus 2 me allegatis circa
meas figuras. A, A. facilé innorefit -

Nono deinde cap. contrario planéordine , quam oporeeret procefiit, quia cii
angulus . . erianguli perfeti magis diftee 3 plano fuper quod degradari debet
eriangulum,quim laeus.1.3. oppofitum diéto angulo. . & per confequenslonge re.
motior (it ab oculo, ipfe in degradato s et magis propinquum effc facit, & con-
ra cap. To.re fecit contraid, quod capite.s. tradiderat.

Quodattem deincepsin prima parce.11.8 vidimi capitisafferic cft adimiteendi;
Quod verd in fecunda parteab co tradicr, ideit alius quidam modus quem detrif’
ferendis punétisa perficto in degradaco proponit, non eft modusvniucrfalis ; quia.
fialtitudo.T.Q. oculi plano orizontali, non effer zqualis medicear Lazeis. B. D.
perfecti la.2.b.dre Jareris.B.DD. ddmitcenda non effent . T

Pro cuiusrei intelligentia icin fibferipea hic figura corporea. . parallclograms
mum rectangulum A.B.C.D. in plano orizontali, & linea. Q H.illud per medium.
diuidat,qu fic parallela duobus aceribus . A.Bict. C. D. in cuius quolibet puncos
Qi infimus cerminus altirudinis oculi, &in.
T.ad perpendiculum ipfius. Q. ficverus firus
ciufdlem, tantum elevatus 3 - Q. quanta eft
medicras ipfius. D. B. firduc fgura corpo-
rea finica fimilis mez. A. vade. Q. T.2qualis
eritipfi.Q..& planum perpendiculare orizo-
i, fiper quod punéium. k. pesfectiduci debee
GiC.R. D, B. fincdue ducte perimaginationem
it K. echit.K.N: perpendicularis la
-D. 2 quo pun@o.N. imaginatione fitcs
prebienlines N.Quaique hetreslince e
ine 2 plano in punctis.c.i €62, quorum pundl.
3.critquafium plani., Imaginemus unc duos
triangulos. K.T. Q. et. N. Q.. quifedti erlic
3 plano.R. B. Duquorum communcs fectiones
eruntta.er Dic. dequia: N. K. D. it Q.
inuicem fincparallele, fequitur candem pros
porsionem fiuram ipfius. Q.K.ad Ki:quectt
ipfius. v, N.ad.N.D. imaginaionc concipicn
doa punco.K. viquead.e. Ququandsm paral-
Telamipfi. N, quemadmodum ex ceipfoincel
ligeee potes. Sed ratione fimilizadinistrian /]
gulorumita f res haber de.ar Qad.D.c.ve de.

& N.ad.N.D.vequoque de. T.Q.ad.2. 1. quemadmodum ipfius. Q K.ad Keicvns

deestr.quintisidem erit de.Q. Tadur.2.quod de:Qurad.c.D.& ex. 16 ciufdent

de. Q.Tad Q. quod de.1.2.ad.c.Didt exiteate., Q. ex fuppofito equaliipfis
12
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quartis, ieerum multiplicemis per.¥o. foreem ety icro viits b Guod R4 7576 -
duGtum erit/go.differensd primo fol . 2 . eum'qtfarea paree, multipliccruis pariter
Mx,o»pncium {olidoru‘!nl.pmueni!rscﬁn:soéi o deducendo pf {61
rarum. 1o. quod eratfol. 37.cum eribus qufeis TpCrertihe ol - 32 cimquas-

& pate, vefupra. 9 oz

. DE DIGNITATIBVS PLANETARVM: >
HAdriano Paretio.

Voo cam diftin@ioriern orbidm , qui ivinaaluic, non tencas, fed putes
roum effe quoddam continuum excipiens corpara ftellarum, nowumad.
€t nam nonnuli folida do@rinz Philofophi idem cenfierunt »
quodartinerad dignitates planctarum in fignis zodiaci, {cias huinfig-

diordinem me comprehendere effe defumptum ab ordine antiquo orbium xxgzi

planctarum,, quiquidem ordo erat, vt ftatim poft Lunam. fuccederetSol . So-

Tem Mercurius, tum Venus deinde Mars , poftea Tpicer., & tands

cofdemd; orbes  recro redibant  arque hoe coofieur confitaendo Canceum
il L. L Eoadt sl s ancons Mot el oy

nem, Martis, Sagictarium, louis, Capricornum, Saturni , Incipientes j{:inﬂn
Aquario , quiad nos propiusaccedic cundemd; ibuentes Saciirnos Pifees, Toui,
Arictem, Marti, Taurum , Veneri, & Gemellos, Mercurio, feptem Planctas cum
‘duodecim fignis zodiaci concordesreddebant. 5

Quod deinde Ariftorelesinfibris de fenfit &ijs quz enfibus percipiuntur, dicje
pupillam oculi effé nigram, non ita fe habe , nam idem eft, ac f quis diceret nigrii

e illud medium,quod permitteret tranficum lumini per fuam diaphaneitatem,nul
Tum lumen  feipfo reflectens , & etiam ac fi quis diceret nigrum effe acrem alicui
cubiculi vndequaque claufi tenebrofi.

Quod etiamidem Ariftorelesyolensadducere caufam , curoculus magis mate- .
riam aquz,quam acris participet, dicensid ea ratione fieri , quod aqua magis quam
aer feruari poffic, codem libro feribit,eftreuera admirandum . Tbi enim clare de-
monftrac e planc ignorare,, & conftruétionem oculi, & caufam diverfitatis corum
‘humorum tam in fubflantia,quam in figura , qu non aliunde dependetquam quod
diverfam reftactionem radiorum luminoforusn producat , qui per Pupxﬂz‘m ingre-
diuntur, vt ad proprios ibid; déftinatos locos dirigantur raaxi,wiviiﬁ‘xéiq‘li-h por
Fedtius fen tiancur.

De ratione Frigiditatis locornm umbrofortim.
AD EVNDEM.

Eraratio vide fiat,, ve quanto magis eaticur calor in focis expofieis Solistan-
tominus fentiatur invmbra , vbi Solisradius non refiectiur, eft quia ciit 2
sefactus eftaer 2 vehementi calore radij folaris, f¢ipfum colligit,é condenfaeurin
Tocis;d quibusa calore,ratione rarefactionis;non expellitur, & quia maturaliter ca-
lor fequitur rarim rarum calorem, & frigidum densi, & densi frigidum, vevhicui
quefang mentis patethancob caufam fequitar rem ita fe habere ve diinus. Pofft
mus etiam abfque dubio credere huiufiodi ratione ficeive frigus maturifi tem|
sis,in crepufculo maius effe eo ; quod nocu viguit . Nam materia confiltensinco-
10 vmbre terra femper dénfior eft ca, qua extra reperitur, imo nous materia con
tinuo condenfaturspropter miotuih vinbrg,quafemper corpori ol opporitele:
s Fff 3 autem
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Superius pofita mea demonftrationis ope, deisenimus in cogitioncm magnin
dinisarcus.n.q.cognofcimus etiam angulum.n.q.t.vnde nobis manifeft effet quo
vento oporterctter facere.cuma punéto.qnauisaliqua difeeffura cfféc, in codem
azimut propofito. Tdem etiam dico de punéto.v.cum cogniti effentarcus.nav.crn.
v fupponicur,Gmul cum angulo. . vnde cognicus cfice nobisangulus.n. u. r.ex
wa.primi lib. Coperniciy ex quo ventus nobis cognitus forer.

Modus aurem quem idem Medina cap.g.iburertij ad cognofechdam diftantiam
vnius meridiani abalio praferibitingenere eft falfus,ctiam fiisabantiquis cum de
famat,quishic non viderunt quam magna inter meridianos differcntia i inceruallo
rum eorum quz funt vicina polis & corum quze fint circa aequaorem.

Falfss oft ceiam modus ab o traditus ad cognofeendos gradus longitudinis per
‘mediumitineris cognitiin quouis parallelo cxtra wquatorem ficti& hoc cap. ra.li
bri terti ciufdem, & primo cap.lib. 4.cotinerur,vbi.17. leucas cum dimidia cuilibet
gradui tam paralleli quam meridiani afignar.

Falfum eft etiam quod b co affericur,Solem,cum reperiresu inzquatore, circa
‘o5 quifiub ipfo wquatore habitant,vnius dici noéisd; (patio per omnes uentos cirs
cunuolui.quia llis zquator idem eft cum verticali, qui duos cantum thumbos pro-
ducitideftoricntis,& occidentishic verd error,in fecundo cap.ib.6: haberur.

Falfim eft etiam quod profert Solem ijs qui habitant {pharam obliquam , quas
libethora terciayregularicer ab vio rhumbo ad alium ex pracipuis ideft ab vaoazi
mutadalium progredi,quemadmodum cadem cap.a.lib.6.ct 7. cap. feptimilibr.
fribit. Huiusautem rei falicas ica facile deprahendecur, ponamus hemifpherium
orientale’, verbi gratia,cuius meridianusfit.p.2.b.zquaror a.c.m.vnus vero paral -
Lelorum {cprentrionalium fit.c.a.in quo Solem exiltere ponamussorizon autem fit.
b.m.zenit vero.2.polus ardicus.p.fic poftea azimut. 2.q.4 meridiano diftans per gra
dus.45.qui quidem azimut in hoc hemifpherio cricthumbusllius venti,quem ul.

0 Ital Sirocum dicunt,et.z.mfic azimut verticalis qui in hoc hemifphario erier6
RS e e e e q-Solabfoluce
fpatium téporis rium horarum , & aliud.
quale temporis parium abfolicea rhi
bo.z.qadzb.exipfo Meding, vndear-
cus.a.o. paralleli effee graduum. 45.&
item arcus.o.c.

Ponamus nic Solem reperiri in gqua
tore,vbi peripfum Medinam arcus.u.im.
fimilicer effergraduum. 45.& ficu.c:pro
rao ergo arcu. p. o. £. palam cric ar-
cum. ¢ fore graduum. 45 . fed cum
arcus. ¢, . it graduum. 4. cx luppofico
ipfits Medin, fequercrur arcum. c. £
2qualem effe arcui.c.u.pars igitur qua
Iseritfiototo .

1d etiam quod Petrus Nonius pagina
124.ct125.lib.dearte nanigandi con-
tranaucas de diftantis Solisa meridiano leribit;hanc opinionem Petria Medina &
corumqui idem ci perfuaferunt falfam cffe demonfirac.

Fal-
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feientia. Quare ex.g.quinti,ia erit.s.d.ad ditum.d.u. vead quadsifaterum.c.qu.
xhoceftve.A.ad.B.cx. 1.ciufdem. 3

Sed fi punétum.q.fueri extra uein .3, figura videre cft . cunc manifefbum cric
triangulus. e x. . maior critpa-

rallclogiammo. du.pertiangy  © 5
Tum.qtu.cum triangulus.qup.
S S o i e \L 7
quadrilaterum.i.c.u.p. per trian =i =
gulum di@h. q.t.u. quapropter 4 " cKQ
cum divifus fucrit triangulus. ¢. Tk
x.cmediante linea.o.n. K. itag

K ficzquale  © it T

‘quadrilacer.
triangulo.q.t.u. ex dodtrina pr
cedenct, habebimus propolitum.

Ldem de fruflo trianguli.

AD EVNDEM.

Edfi quadrilaterum ditum effee fruftum alicuius triZguli ut in figura.A.hic iy
S feripea videre eft ippofita,b.d parallelaad.u.p.ita faciendum effet , ducendo

Gilicer parallclam.u.x.ad.b.p.qua producacur vique ad concurfum cum. b. d.
in punéto.x.fitd; proportio data inter.t.a.ct.a.c.quas duas lineas cogitemus inuicem
dircété coniuncas , tunc dinidatur toca. t.e,
in pundto.iiu vetiadicivequidrlace g © ve
Ti.p.d.ad trigonum.u.d.x. deinde dividarur Tt
&din pundto.r.calimodo ve.t.r.ad.r.iifeha- °, 5
bear vi.t.a.ad.a.c. quo facto ex dodrina prg
cedeni dividarur totum  parallclogram—
munp.x. mediante inca. 0. ecandum
quod fe habeter. adur. e. Acque ita folu-
tum erie problema, vt ex e ipfo raiorina-
sificile p otes.

r s
Fdem de quadrilateroin genere .
AD EVNDE M.
it fatus parallelumeliquo i ia faciendum i fecale quadeia
terum.b.d..p.oporece v pfium conuercamsintriangulum, prodcendo duo

qugis cius latera opyofita uffue ad incerfcétionem uc poreau.prch
quo tacto,fupponemus. o.¢ffé punéum dacum, proportio vero dara
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cius corporis,quod fiedenfiusaere acquiric, nec totusradius ynguam dictum corpus
ingreditur,cum ab cius fuperficie magna pars reflectaur.. Refiftc exgo buivfmo-
di corpus lamin & quanto magisfpiflam-auc profiundum exifit, tano validius refi
fiie. Habemus huius rei teftes, pilcazores ynionum, in jjsmundi partibus,que pa-
cis ab hinc annis Hifpanorum opera nobis innotucrunt, qui affitmancad matis v(g;
fundum lumen Solis hon perucnire.

Tmmediataratioy curnebulginijsLocisin quibus cofpiciuntur permaneant,& ulic
altiores,nunc vero depreffiores cernanturynon ca efbquam Ariftorcles cap.3.l
‘etheororum proponit, fedinde oritur, qudd finc. cwdem denfiores ea parte acris,
queipfisfupereminet,& rariores ¢ squie jfdem fubiacet.Quod autem alicuius cor
poris deniras maior eay qu eft medij,in quo reperitur,caufa V& ipamcorpys de-
feendac,& maior raritas ciufdem corporis,cayqua cft quoque. me dij,cfficiat, vedi-
Gum corpusafcendat,iam Archimedesinlib.de infidencibus ague docuit.

‘Redtillimé inftiruic natura, ve corpora denfiora verfus loca anguftiora, & minora
(incelligendo ealoca orbicularis figarz)quad centrum propits accedunt, & rario
£ ad ampliora loca,& maius fpatium occupantia;fefe eciperent, tum quia cadem
quantitas materizcondenfat,eget minori loco quam rarefacta s ¢l exiath s quia cil
corpus denfum nonitaad velocitatem motus localis, ve rarum, idoncum fit;ad eas
‘partes accedar,qua motibus tardioribus magis funt aptscorparaaucé raraad €as ,
quevelocioribus motibus funt aptiores fefe tansferant . Preterquam g reucra ap-
‘pareat promaiori parte, corpus magis denfum,minus diaphanum; aut magis opaci
Hurarum,quam arum , licet fepifime videamus contrarium, v fuperius innuimus.
eft amen nawrale proportionatamd; magis opacum denfo , & diaphanum rato,
quim & contra. Quamobrem fmma ration indu@a nacura VoIt VE corpora ma.
‘gisopaca,aut minus diaphana,magis vicina centro cofliganturs¥e fpacium, quod re
‘Tanet,abique vllo impedimentoa radijs folaribus penetrari poffc. Tresauzem e
caufie,quashoc loco pofui,propriz funtyimmediaca, & per feex quibus ity corpo.
1a dentiora defcendant,& rariora afcendant in mediis minus onls, st s Fais
di&orum corporum, qua 2 nemine, g fciam, hucufque propofite fuerunt.

'Qui autem afferunt cucurbita, quam apponunt chirurgiseffectum ex co nafci s
calidi it atcraheres valde aberranta yero quia hoe,non nif 4 1aro,& 2 denfo imme-
diace, calido & frigido caufatis efficirur , quia aer in cucurbita rarefadtusd calote
& per confequens dilaratus,ftatim vea dicto calore deferiturverum condénfasur &
anto citius, quanto acr ambiens frigidior exiftet, & quia cadem materia cum con-
denfata foerit minorem femper occupat locum , reftringens igitur fefe in cucur
taaer dum condenfacur,neceffario firne ulla, eilicet pars vacua remaneat, g eum
alitsaer ingredi cucurbitam nequeat aliud eorpusingrediacur. Idem cum amphora
inqua nullumaliud, quam aéreum fit corpus experiti poffumus, fi ¢d ad ignem pri-
mo calcfatamydeinde ci oreinamplo aliquo cyacho,aucalio vafe . vino, auragua.
plenovbi videbimus hulufinodi liquorem ffatim frfum ferri,quis dum calcfit am-
phora, rarefie quogue acr qui i

ea continetur, & quiasasefcit dilatacur , & quia
Gilataturseget maiore loco; & ideo magna pars cius foras exit ; Cum ver6 cadris
pordo, queintus remanferititerum condenfacur ob defecium caloris, refringitur,
Tainorid; indigetloco;Quod.cum ira fe habeat,ncceffarium eftyne aliquis octs va
cunsremancat;ve aliud quoddam corpus ingrediatur, cum ad ingrediédum aerinon
patuericaditus. quod i corpusadmodum non erit uilesaut humidum, ita e ingre
i amphoram poficitaamphorg harebityvt non cico diuclli pofiid €0 modo (gpe
Bb  cm
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< thorem inuadaru de magnitudineteiri & aqux pag.57: linea. 2612 di
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diominusdenfo, quim ipfum fit(quia in medio fe denfiore i poneretursnon geave
ellet,fed leue, quemadmodum Archimedes oftendic ) illud medinm fubtrahat par-
tem.c.i.vnde pars.a,e.ciufdem ponderis libera maneatiée pofito deinde codem cor
ore inaliquoalio medio denfiore, minus mmen denfo quam ipfum fic corpus,
e partem. u.i. di&i ponderis , vade pars.a. u. ciufdem
ponderisremancbit. Dicoproportionem velocitatis eiufdem corporis per medid
‘minus denfbm,ad velocitatem ciufdem per medium magis de
ad,a.u.vteft ctiam rationi confonum,magis quam fi dicamus huinfimods v
efle,vtu.i:ad.e.d.cum velocitares & virrutibus mouentibus folam ( cum f
cademd; in qualitate,quanciace fitud; crir) proportionentur . Qua nunc diximus,
‘plant fimilia {untijs,qua fupra feriplimus,quiaidem eft dicereproportioncm velo
citatum,duorum corporum hetercogencorum,fed fimilium figura, & magnitudine
wqualium, invno folo medio , aqualem efle
proportioni pondesumipforam, ve i dicam? ;
proportionem yelocitarum vaius olum cor- & U e i

porisper ditierfa media eandem effe cum g, F—————+—+——
Quz eft pondert dicti corporisinilidem medis.

Poffe uelacitatem alicuins corporis proportionem contrariam
in' dierfis medsjs habere cum denfitate corum.

CAPIITL,

Offibile ef inrerum marura corpusaliquod huiufinod denficate praditum re-
P peritiyvevelocitas cius morws nacuralis per acrem veloeirati peraquamica pro
povionata exiltit,ve ol défitas aqua deniitaci acris, Denfitas aqu noterar(exenm,.
pligracia) verai & ca,quacris e per,c. i.& pondus alicuius corporis inacrc per
£:4.8 pondus clufdem corporis i aqua per.u.a.ica tamen;, quod eadem proportio
fivc.a:adua.vevbad e vode per vicimam fuppoficionem precedétis apitisy pro
portio velociatis praedicti corporis per acrem
proportion ciuldem corporisperaquamerif, Ve g
£2.ad.0.2.¢1g0 per. £.quintivEudad.c.is (R SR

Ofeitanter ab Arifiotele nonnibilprolasum cap. 8.
1,[4. Phyficorum. x

CAP.II111,

fipradigispazesin vaiuerfumnon effe verum quod Arifto.8,cap.q.lib.phy
ficorum (cribit, elocitaces (ilicet motaum alicuius corporis perdiperts me.
dia,proportionataseile deniicatibus comndemmedionum : Quaeinea, e propors
i ad.e.. v déliatisaque ad dered defitatem.ctca.adaave ponderialicuris
Corporis in acread pondus eiufden in aqua,ita camen vemaior aue minon propors
tiolit.ca.adua.quamaiadei.vnde cxiltate propostione. velocicais ot nerd
ad
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facultas mihinon fic . Praterex licet n hs bsis nonnulle inueniantue
propofitiones, que difiunctam abalijs habeant rationem, ce non fper-
nendz tamen fant., viam fortafle alicui aperient vierius progredienr.
Quemadmodum enim, exempli gratia, ex fub contraria con [eétione 5
fumpra pofteafui diina il Panisferijdelineatio,quie (b Prolomzi no-
minelegitu, & fieurex penulitma primni Eucldis , quam Pythagoris
excogiraut propéinnumere pulchre confequentiz in Aflronomia , in
AchiteQura, inmultisgs alijs eentis defimpee e, immo quemad-
modum exfingulispropolitionibusdnoftis maioribus excogifatismul-
tegregiafuncdedatta, iaforalle continges, v ex mearum inuentio-
‘um aliqua,nonibilin pofterum velicass defamatur. i quid veraicin-
weneris, quod to genio non arrideat , illa prudentiffimi hominis fen-
tentia i mentem veniat. Quot capita, tor [ententie , ac perTaro con=
tingere, veidem omnibus probari axquc placere quedt, & perdiffculter
N
wearquodhee Theotemara fiuc excogitationes non videas ordine o di-
fpofitas, quo colocari debereexilimaucrs, tum in Arthmericis, tumin
caeris.” Cum enim in huiufinodi rebus ordo non fit ncceffarius, vi-
fameftmibi poffeme, fine reprhenione, lum negligere , cum fpe-
e
vencolcctionsopram ponci & s abfimee opezpreiam
non duxerim , quodidem incpiftolarum collocatione feci,in quibusper-
{onarum ad quasferibo nullusferé graduum ordo feruarus ft, nec teme:
poris, quo funt feripte , quefitorum tantummodo ratione habita, Nec
admitari quenquam velim, quod in {peculandis mumerorum paffioni-
bus, figuris vtar trici, ifa cnimin. 2libr. fecit Euclides , qui mo-
Fs i e e S Ll
seligentenm pbaufnm:ahri,mn preterea perfpicuum e, diferetum
ome, ex continui diuifione aliguomodo onr iseadh, fue potentia.
Deinde f forte mis in demonltrationibustibivideboraliquando bre-
wior, illudin canfa fuifle Cias, quod i ad viros eribebamin his dicipli-
nis exercitazos,quibus st rem gnificare. Libuit autem mihiom-
nes voluminis Arithmetic propofitioncs potus vocabulo theorema-
tum appelate, quam problematum , quia pats carum fpeculatiua tan—
um mea eft, &fi exvarjs eiufinodi propofitionibus ctiam operativam
adinuenerim . Quoniam vers mulus in locis accidit, ve vertatis iudi-
bt e quonandam fncs o ol
10¢
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oleiegrediebatur,apericbatur.uié peripfum.c:denug tantum olgiexire permives
‘bamus, quancum inrécepraculo ad claudendum foramen.. fterec.Ras
tio verd,que me mouit,ut punétum. g inferius ipfus.c.conftituam, eft, quia ci clau-
{om eric.u. per dictum.t.oleuntnon amplius egredictur,quia pondusolei in tubo. c.
‘gemaius cuadet olco quod vigquead.t.progredercrur,tubum auteme.g.c. refiexum
Facio,ne cogamur claudere foramen.¢.quia hot diffcile praftarctur, tbum etiam
2.0, furfum verfusrefiexum conftitui,veaerem ab ingreffu per foramen.t. arceré,
quiahuiufimodi aer nnquam defcendit i corpus magis denfum non defeendat.
Verum eft, g melius crit, ve maiores difficultates cuitemus, ftatuere dictum twbi
0.t curunm veeft.e. qui cum fao cxtremo inferioriipfi.n.fufit contiguusica ta—
‘men uedicium extremun inferius 6 ficinferius quam.o.quiatotum olcum exiret.
Voluietiam vefuperior extremitas.n.wbisnaufitin acre vais &non inoleo, ne
per cam oleum exeat,quia cum extremitas.u.inferiorit. g. totam oleum quod fu-
perarctofeulum. . per dictum tubum.n. u. satione maioris ponderis cgrederctur,
quéadmodum cuiliber, vel mediocriter in philofophicis mb&vinﬁw innotefcet.
»otBha iscnaDE:
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THEOREMA CXXXII.

ED quiaaliquis poffetin dubium reuocare, an poffibile fit inuenire rertium
S terminum rationalem, feu communicanzem duobus datisterminisinter fe com
Tmunicantibus in tali proportionalitate , hoc eft harmonica.. Vi hoe oftendatur.

Sin duo termini dati.aco.ct.a.¢.inter fe communicantes  tettius, verg inuensus.
fica.c.qui maximus, primdfit in ca proportionalitate, quem dico communicantem:
el cum primis datis. >

Nam ex conditionibus huiufinodi propostionalitatis, habebimus primum can-,
demproportionemee-a.cad a0 qug el ccade onde permutando ita'crit. a;
‘cad.e.c.ve.2.0.2d.0.¢. &quia ex.9.decimi Buclid.2.0.commupicat cum.o.c.quare
ex.10.citfdem@.c.communicabit CUM,.C: & per,9.cUM.4.C. €k par., 8, CUM 3510+
quodeft propofitum. s g .

"Sed fi datus fiterit maximus.a.c.cum medio.a. . interfe communicantes mini4
mum verd. a.0.probabo comunicantem,cum ills effc ., Cogitemus ergo-
Jem effe differentiz.c.c.cognita , vade habebimus proportioncm,a.c.ad.c.£vea.0,
3d.0:c:8 componendoa.fad.feveac.ad.c.0.8 quia ( ex uppofifo ) a.c.commu
nicatcum. e. c. hoceft cum . c.f: quare.

imia.fetfc.crie
over e commnicantes | & per1oa.s . Frmmmmr g S

communicabit cum.o.c.& per.9.a.
smunicabit cum. 2.0.vnde per. 8.

THEOREMA, .CXXXILI .

communicabit cum.a.c.fimilicer .

'E D finobis duoextremi termini propofiti fucrint, & medium inucnire defide

S remusin dica proportionalitate ira faciendum erit. i .y o bo

Sint, exempli gratia,; duo termini dati.qb. et minor: b.riex: . q.de-
erabatur, refidunm vero.qxmulciplicerur per.b.r.productum poftea diuidatur per

- que-vnde proveniechobis:x.Lpro diffcrentia minort, quiaddics cumiby . minimo

termino » dabit nobis, b.l.medium tesminum harmonicum.

Pro cuius ratione cogitemus dictum medium terminum. b.Liam inuentum effc,
vnde ta erit proportio.q:had.L.x.ve.q-b.ad.b.r.cx fovma huiys proportionalicatis,
quare coniunctim ita crit.q.r.ad:t. b, v
Gxadx).& proprerei cx. 2o feptimi by ox 7z p
produétum.quod fitex.q.rin.x2qua- I Y
e erit produéto.q.x.in.b.r. ReQigitur o
it cum dividiur hoc productum per,gr-vt proueniacnobis. x. L. ifferentia minor.

THEOREMA CXXXIEIk

Offamus etiam hanmonicé diuidere ynam datam proportionem abfque aliqua &
duifione producorum , ne nobis fiactiones proueniant , hocmodo videlices.
Nobis propofitum fi diuidere harmonict felquialteram proportioné inuenian-
tur primo minimi termini huius proportionisut putd. 3. et. 2-quarum fimma, hoc
¢ quinque;multiplicerur per minorem ideft. 2. vnde proueniet nobis.10.qui qui-
dem erie minior terminus trium quafitorum,quoum MAXimus :n'rﬁodu&mn%m
mz
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THEOREMA LXXXIL

VR quantitatealiquain quatuor partes citinuas proporeionalcs fe@a per-
Gue fingulas divifa, famma quacuor prouenientium @qualis fit produo fe-
cundiintertium.

Exempligratia, f triginta in quatuor partes proportionales fecetur, hoccf
16.8.4.2.perds harum fingulasidem numerus. 30.. dividacur, primum protenicns
. r.cum{epecam otauis partibus . Secundum. . cum ribus quartis,tertium, 7,
cum dimidio, quartum. « . incegri, quorum fumima cri.a§.cam octaua paree, tay

g erit productum fccundi proucnientis intertium.
‘Quod ve fciamus , quantitas.n.c. in pares continuas proportionales quattior &~

. et e.courfusdspes ingulas parces la s divila; prouenientia

quortifumma it.i.0-hanc fumma dicimus equalem effe nume-
doxin
Quod hac rationeprobo, cogito productam effe lineam.i.0.quousd; 0.p-equa
1is it.0.u. ereétamds.m.o.zqualem.i.d. perpendicularier.o.p.& produdam donce.
o.qavnicatific zqualis. Tam terminatisrectangulis.m.p.ct.i.q. patcbit cx. 15 . fexts
aut.20.feptimi produétumm. m.p.producto.d.x.inix.u. xqualc ef. Ita quod i pro-
bauero productum.i.q.producto.im.p.aqualc efe, acle patcbi propotirum. Cuius
gratiasfequuti prazcedentistheorematis ordinem, primum ex definitione divifionis,
cadem proportio erit.n.c-ad.i.d.qu.n.2.2d.0.q.¢x quo permutando.n.c.ad.n.a.fic.
fehabebit vt.i.d. hoc eft.m.0.2d.0.q.8 fi progrediamur codemordine , quo pr-
cedentithcoremate, fumpto principio ab.i.d-cte.c.verlis.d x.cu. t. gradatimdue
permutando ac coniungendo,inuc-

niemus candem proporcionem efl: ¢ e o
€ n.adn.a.que.i.0ad.o. 1. nempe. : g
quoei.x quintica habe i

bit.o.ad.o.pve moad.o.qquarc
ex.x5. fextiaut. 20. feptimi produ- g
@iliq.ericprodudom. p. aquale, dox w o -
exquo etiamaqualeerit producto. |

doxin, .. Idemordo in qualiber q

‘quantitace in quantafais parces diuifa feruari poterit , cum huiufinodi ictia iovai
uerfim pateac.

THEOREMA LXXXIIL

VR termini medij cubus,trium continu? proportionalium, femper producto
¢ re@anguli comprathenti & maximo & medio i minimo termino aqualis fir,
Exempligratia, datis his tribus terminis coninuis proportionalibus.o. 6. 4.
fumpferimus productum maximi in medium nempess 4.quod per minimig. mulcia
plicemus , dabicur numerus. 16. cubo medij.6.equalis.
In cuius gratiam tres numeri continui proportionales tribus lincis.a.¢.i. ignifis
céeur, cubus autem.. fignificetur igura. d.n.productumdsain.e.ficb.n. ipfiss au
semceiniitp.o.ita quod.q-p.aucb.o.cum finc ciufdé fpecici, equalis erit.azer.0.0,

aqua~
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vem, qua itareperientur, efficiemus primo angufum coni,qui it A. b.quiem diui-
demus peraqualia mediante.A.q.conflituendo.A.i.huiusanguli @qualem. A.i.fi-
peficiei conica et.A.q.diuidentem , zqualem pari. A.q. axis coni,ducendo poftea
per.qlineam vnam quoufque concurrat. A.b.in puncto.b.habebimus.i.b. pro
malori axi ipfi ellipls, quod per e clarum eft, cuivs mediecas fci.c.fed. i
b.aqualis eftipf.q.i.ipfius coni,ex quarea primi Eucl.ct.q.biipfiusi. b. xqualisalec
i parti inuifibili .- Reliquum eft,ve reperiamus minorem axem, quem vocabimus:
fir.ducatur ergo primum,q.a:0.n.ad fecos cumii.b.zqualisd; ei qua eft coniyedini
fafimilicerin.a.qu.u.n.ipfius coni nobis cognita eftex laseribus. A.u.cr.A. n. & ex
angulo coni  ex.a.q.xqualis cft.c.p.x. 24. primi. Nunc cerri erimusex. 2 1. primi
Pergei quod cadem proportio ric quadrati.v.q.ad quadratum ipfius.fi. que pro-
dudel ipfius.i.qin.q b.ad produéum ipfius, i ¢,in.c. b. & cum cognita nobis fint
hacuia produéta hoc efhi.quin.qub.cti.c.in.c.b.ctu.q.in feipfi, cognolcemus tid
quartumipfius.fic.& fic..c.ciufd; duplm. £r. cogniti nobis itaque cum fint hi duo
axes.i.b-ex.fox-formabimus ellipfim. Deinde producemus axim.b.i.a part ¢.i. quo-
ufgque.j.o.zqualis it ¢i qua exira conum cftydein-. o
de ducemus.o.a.quz circunferentiam ellipticam: /A
fecabitin punéto. K., vnde habebimus quantita~
temipfius,o.KietK.i.rectam . inde mediante cir-
cino fi acceperimus rectam diftantiamab.i ad. K.
inellipi, deinde frmando pedem circini in pun-
&o.iin fuperficie conica » & cum alio fignando.
Lincam ynam curuam ad parcem. K. infuperficie
conica,fumendo poftea interuallum,o.K.cxera cl
Tipfim, deinde firmando vnum pedem circini in 7
exremitate gnomonis  cumalio poftea fignan-
doaliam lincam curuam in fapesficie ipfius coniy.
qua primam fecetin pun&o.K. hoc erit pundtum n
qulitam horg propofitz in fuperficic conica
propofita.
Sed f talis fetio fuerit parabole, vel hyperbo
e, tuncmediante fuo diametroi. q, cum bai.
q.n.cognita,defignabimus ipfam fectionen.
ope miinflruméti in calce meg gnomonicade
feripti deinde divifa.u.q.in.a. pductadiqui-vigs
2d.0.duétad.0.2.habebimus punctum.K. Reli-
‘qua facienda fant, ve dictum eft e llipfi.
Tnuenta modo cum fuerineduo punéta ciuf
dem hora propolitg, ducemus ab vno ad a-
Tiudlincam horariam,mediance circino trium
crorum,quem tibi eripfi nudius tertius pro cyl
indro,quz quidé inea eric portio gyri ellipfis, X
feuhyperbols, vel parabolg , vea teipfo cogie.
tarc potes.

b T Qe
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frea cgeatipfaualde calefadtz. Quod Tartalea in quinto qugfico non animaduer-
terat. il

Solutiones aliqua, circa altimetriam .
AD EVNDEM.

T Vs iterasaccepi, tuasd; dubitationes confideraui, quas quidem noninutiles
inucni , quo uerd ad primam , dico tc oporcere illud Theorema (peculari or
dine huiufinodi methodi ,uidelicet quod quoricfeung; habuerimus angul aliqué
cuiufuisamplitudinis, puta.A-R.V.cuis duo Jacera.R. A. ct. R. V. indererminaca
intelligancui ab aliquo puncto inter ipfas pofico,pura.uiquod ctiam nocerur.i.du
it plines s dicislaceribus o lce codiione,od dges didis.4 e

paallelgipfis lacerib®,puta In
.e.et.u.Enrelique uero dug
feccent ipfalatera, ue V. u. by
a.et.L.u.A. Diconunc pro-
portionem. e.Aad.e.a.ean e
dem effe,que.E.V.ad. E. I
Nam fcimus proportionem

Eiad.Ei, candem effe que .
ci.ad e, A exfimilitndine

triangulord, fimiliter ppor
tioné. E.uad.E.V. eadeé que

et e 5
exiflis cruntinuicem ¢qua-

lia, el fi mauis ex ¢quapro E—————"3 2=

portionalitate, quodidem ¢ i o g

et ita fehabebir. E. T.ad. “ v
E D e A

EV.uteaade.A.

_ Suppofito nunc plano orizontali. V.E. Altitudined; inacceflibili. A. E. Dugue-
10 ftationes oculorum fint.V.et. Llineg autem uifuales fint.V.A.et.LA.. Etquadra-
fum geometricum fi. b.¢. Supponacur nunc pro prima dubitatione,quod in am-
babus ftationibus flum perpendiculare feccet latus.c.c.non autem.b.c.(nam quan-
doinambabus ftationibus filum ecat latus.b.c.nullum tibi. dubivm oritur, imo ma
nifelte patent partes lazeris.b.c.cerminatas 3.b.8 3 filo proportionales effe.V. E. &
LE. fumpto.. Expto.b.ct.I.V.pro punétis fecatis 1 ilo,ex euidéri fimilicudine trian~
‘gulorum quadsati cum triangulis. A.E.V.ct.A.E.L) Sed cum inprefenti cafrepe-
viatur triangulum.u..a.minus,in flatione remotiori, fimile triangulo maiori.V . E.
A& miangulum maius.i.c.a. proximioris ftationis, fimile triangulo minori.L E. A-
(quodinalio iam dicto, cafu non accidit, ut unum triangulorum, minusfcilicer, fi-
mile ic uno eriangulorum,maiori fcilicet & & conuerfo ) Non omnino abfque ratio
nedubitas quo paceo feri poffit ur.a.e.xemotioris fationis ad.a.e.propinquiorisita
fehabear quemadmodum.L.E.ad.E.V. Quapropter i precedentem figuram dili-

gene
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Super hac tertia fpecic formari poteft problema , vade fiat, vt quicfeens huiu
modirota parallela orizonti fuper vium punétum,& quanco fieri poreft exiftens;
qualis,f eam circunuoluamus maiore qua poterimus ui, & eidem poftea dimitce
tesnon perpetud circunuoluaur -

Hoc quidem,quituor fitob caufis.quarim prima cftquia huiufinodi momscius
rote non ficnaturalis. fecunda cft, quia ctiamfi rota fuper punctum mathematicum,
quieferet,oporecrec tamen ve fuperius alcerd haberer polum, qui ipfam orizontalé
teneret, qui quidem munimentoaliquo corporeo indigeret; ynde fricatio qugdam
confequererur, ex quarefiftencia prodirct.

Tertia cft,quia a¢r contiguus cam perperud aftringit, hoeds modo eius motui
refiftic i

‘Quarta eftquia quelibet pars corporea,que i fe mouetur,impeta eidem d quali-
T s o bes malmnela o emad
iter, non autem curuum,vnde fa dicta rora particula aliqua fug circunferentiz difi
geretur;abfque dubio per aliquod temporis (patium pars feparata reto itinere fex
Fetur per acrem , vt exemploa fundis, quibus iaciuntur lapides,fumpro,cogrofce:
te polsumus, in quibus, impetus motus impreffas narurali quadam propenfione
reétum iter peragi, cum cuibratus lapis,per lincam rectam contiguam gizo.» quem,
o faicbetn pncong dimiffos fuityreétum icer inftituat , Ve ationi cori-

fentancum cft.

Eadem, quoqueratione fit, ve quantd maior eftaliqua rota,zantd maiorem quo.
que impezum,& impreffionem mous cius circunferentia partesrecipiant, vade g
pe eucnityvedum cam fiftere volumus,id ¢ bore & cum difficultate agamus ; quia,
quancd maior eft diameter vnius cicculitaned minus curua cft ciufdem circunferen
tia,& ranto propiusacceditangulum civfdem circunferentiz ad quantitatein dio-,
~rum anguloruts recorum rectlincorum,ideft circunferentia ad rectizudinem linca
rem. Vndecarundem pariom dicte circunferentiz motusad inclinationem fibi &

‘naturatributam, qua eftincedendi per lincam reGtam,magisaccedit.
Quod eAriftotelis ratio nons queflionis
admittendanon fit.
CAP XV,

Eraratio nons queftionis? fecunda parce decimmi cap.huius tratacus, & o
aliunde;accesfiri debets

s0d driftotelis rationes de decima quaflione
1
Jint resiciends.

CAP XVIL

Riftotelis rationes,ynde fiat, vt acilius moucantur librae vacu, quim plend
ad propofitam difpurationem non pertinent; quia femperincunda eft ratio

‘proportionis viseutis mouentis fuper mobile;quod ipfe non ecit.
? sic
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defcendere, fedre@aorizontaliter, ve iradicam , moueri. Id-quod & nemine ad-
huc(quod fciam ) introcho. eftobferuatum . Ab huiufmodi motutrochi, aut hu-
ius generis corporis, clart perfpicitur, quim cr{:nrﬁcrﬂpamrici circa motum uio-
Tentumalicuius corporis,qui exiftimant aerem qui fubintrat ad occapandum locum
3 corpore relictum, ipfim corpusimpellere , cumab hocmagis effectus contraris

‘nafcatur,

Quod deinde ampullz iungantur in aqua, non fit ratione impathice, de qualo-
quitor Fracaftorus, narty Phericedetehigiien uid im2lia ad aliam acceditdug
Hibee carum tentacafcendere abea partes 2 qua inuicenharent, quemadmodinm
efficiuntiuxtalabrum vais, ea enim fuperficies aqua vicina circunferentie vafisali
quantalumafcenditinvale, qui non. (8 i ey

Ad id deinde quod de clarirate noctium foribis, miror cur non videas, quod qui
tomagis obfcura nox apparet, non dico ratione nubium , fed diftantiz Solis fib
orizonteab eodem orizonte , tanto magis claram , & luminofam fef nobis often-
dit Lunain quintadecima,, quia cum Sol eft in Sagitrario , & Capricosno, Luna'eft
in Geminis, &in Cancro, vadin media note , cius radius per valde exignam qud
titatem vaporum tranfit, quia tunc ipfa cft valde propinquaaxiorizontis, & prae-
tercain huiufinodi tempore anni & nodtis;aer eft magis purgacus, quam in qualibet
alia temporis paste , quia hieme Sol non poreft excitare multos vapores, & ij, qui
actolluntur,noéte  frigore ftatim congellati ratione grauicatis decidiirunde rema-
netacrmulo clarior , qua ratione apparent ftellz minucz , & Coelum jjfdem ma-
gisomatum , quimin quolibet alio annitempore. &

* Diceredeinde,quemadmodum hic mundus cft 2tatis feptem , aut octomilliym
annorum, icanunc potuiffec effc (fi Deus yoluifferytatis quinquagintamillium; e
goerattemy a&hah«,acﬁdﬂcﬂcmus,qunmadmdumkic munduseftcans
¢ miagnitudinis, ita etiam quinquagies maior ele poruiflet ergo eft (patium ,aug
interuallum corporcum, quod eum capere potuiflct.

 Tiiud,nihil, Ariftotelis extra Celum, nullo modo nobisinferuit pro einfdem Cee,
1i fphgrica rotunditate , cum cuiufque alterius ex infinicis figuris Celum ipfum cffe.
poflit,fecundum fuam fuperficiem conuexam. - Nam Coelum ea ratione {phericum
‘non eft, quod magis it capax, quia ci innumerahiles alias figurds adeo magnas po
teratconcedere caua diuinaifed (phzricum cft effectum, ne pastem aliquam habe
retfui termini faperfinam, quia nullum corpus: breuior termino quam 2 fpherico
terminari poteft.

Derenolutione rotaputealis €5 alijs
problematibus.

AD EVNDEM.

F Vinis cui appenfa eft ﬁluh,]m:igé faciliusaxi inuoluicur,f ipfi axi affixa fi‘rota.
arque item commodius ¢d fiet , quo amplior rota erit, & axis exilio;
Commodiffimé autem, fiipfa rot extrema circunferentia , ex materia minori,
& denfiori, ac proinde grauiori conftabit. Cuiusrei ratio mulriplex eft. Nem-
pe quia omne corpus grauc, aut fui natura, aut vi motum, infe recipic impreffio-
fem






OEBPS/images/facsim355.jpg
EPISTOLAE 347

gis erit maior proportioipfius.guadu. .
uam plio g.r e cogo o zqualis,
quapropterimpoffibile eft.c. effe radium
reflexum incidentisradijg.u. Vode fequi
aur concurfim radiorumreflexorum A fpe-
culo fpharico concauo noneffe invno, &
codem puncto ipfus cacheti incidentia ,
guando i non quidilantizh plo
thetorefle@lnur, ex hac (peculzcione etid
yiderelicet,verumeffeid quodin.3.Epilto
1a i sph nesape  qod quot
Sk
dem; foperficie refexionis fucrint , aunc
imago obiedti nullo modo videbitur in ca-
thet incidentiayin (peculo fpharico con-
cauo.

Alterius dubitationis folutio.
AD EVNDEM.

Onabfque ratione dubitasvirum etiam in fpharicis fpeculis conuexis idem
N 2ecudasi choanradi eAcels pundsiagquatis Altintie3 aeto incide
tiz conueniant inicem in codem catheto. -

'Ad quodrefpondeo, non concurrerein dicto catheto, (e extra ipfam , & fimi-
lier extra pfum videbituzimago.

"Pro cuius rei rationc,imaginemur fuperficiem reflexionis alicuius fpeculi fpha-
tici conuexi. b. d. h. g. cuius communis feétio_cum fuperficie fpharica fic linea
sizculatsd.c et cios oy quoprorzhatar buindeterminasa,ct.o.g.fitfe
midiameter circuli.d.g.h.ct.o.c. fit plusmedietate ipfius.0.g. accipiaturd; lined.c.c.
minoripfa.o.c. fed maioripfa.c. g-
quod difficile non erit, locando im
‘mobilem pedem circiniin punco.
c.aperiendo ipfim aliquanulum
plusquam. c. . fed minus quam, c.
o.fignando circunferentiam. d.c.h.
inpun@o.e.quod ex. 7.tertij pofi-
bile eft, prowraharur poftea.o. e.f.
indeterminacé . Faciemus deinde.
angulum.f.e.b.zqualemangulo. 0.
e.c.promraa poftea cum fuerit. c.
eKindeterminaté,habebim’duos
angulos.b.e.fetfie. K. equalesin-
uicemmediante. rs.primbica g
radius incidens venict puncto. b.
ad.crefiexus erite. K. qui quidem

refiexus
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Ad cuius rei (peculationd,imaginatione con
amuslincam.b.c.corporéam, protractam ef
lincae.s.n.& imaginatione fit com
ehéfilinca.y.o.ceb.B. parallela cidem,ideo
ob rationes iam dictas de figura. A. ha tresli-
fiew.0.yic: . Rub. Gimul cum linea.o, b. erune
invna cademdue fuperficie plana, quam cha-
rakeribus. y. B notemus . €61 .C. eius eric fe+
8o communis cim plano, in quo quricur pi-
&um, 5. . k. ipfius plani cum triangulo.0.b.m.
erit foctio communis, & parallela ipfi - . d. ex.
11.quia. k. £ perpendicularis by
cici. p. t. ex. 19. enfdem cum triangulus.o. 2
b. m.cidem fuperficiei. p.t. ex. 18 ciufdem 3
perpendicularis exiftac. Vade perfpicut pa-
fet ratio quare protradia it parallela. bi s et =
quaredudafie. i- -t confundta. x. m: cum. . &
p.diret?, & quare dudtafir. 0. m. et. £ k. Lau-
doigitar ve emper prafupponatur,p.x. perpen
dicalarisbaf ipfus plani& prafupponasar, (ve
rem totam vno verbo compleétar) fuperficies.
p-t. perpendicularis plano, & orizonti. Quod
reliquum eft, neceffarium non efnifi ad fpe-
‘culandum. Neceffariz €rgo non funt aliali-
e, quAm. . X: . 04X.i: b C3 et . m, Edirc-:
@o coniundta cum p. X (que-X. m. coniinta
aqualis

NVPEREICTALIS






OEBPS/images/facsim412.jpg
400 10. BAPT. BENED.

Higanimaduerteidii eft omnes interpretes falli,qui hoc loco Platonem de omni-
bus proportionalitatibus continuis qu ternario numero ( alia enim Arithmerica,
aliageometica, alia harmonica dicitur ) continentur, intelligendum effe cenfene,
‘quia de numeris, magnitudinibus,viribusds, aut ut dici folet;virrutibus mentionem
fecerit. Plato enim nihil aliud inferre voluit, quam candem paffionem Cutipfe reci-
ta) incer medium extremad vaius proportionalitatis continuz geomerrice, am
inquanticate, quam in qualitate refultaturd, cum tres termini eiufdem effent fpe-
ciel, & quia quanticas in duas principes primariasd; partes, ideft in continuam, &
diferetam diuiditur, hanc ob caufam Plato hoc prcipué fignificat numerorum -
gnitudinisd; vocabulis veens, quibus vniuerfum quantitatis genus complectiur .

Cum yero aitvires, uniucrium qualitatis genus inferre unir . Quia proportio &
_proportionalitastam continua quam difereta, non folum inter terminos quantis fid
inter cos etiam qui quali atribuuntor elucet.

Sed quod eoloco de harmonica proportionalitate qua cfi geometrica magis im
bola eftquam cum Arichmetica Plato minime incelligat, ex eiufdem uerbis cumica
feribit manifefte patet .

5 Quando enim medium ita fe haberad poftremum ut primum ad medium, uicit-
+» {imd; ue poftremum cum medio ita medium cum priano congruit.

1d enim in harmonica proportionalitate non cernitur in qua primustermines ad
poltremum, & nonad medium, ita fe haber geometicé ut differentia inter primum
& medium ad differcntiam inter medium & ultimum.

Quod f elarum eft ipfum de harmonica proportionalitate nullo modo intcllige-
re; quanto minus de Arichmerica, quacum geometrica nihil habet commune..

Cum uerd Platoait.

5> Tunc quod medium cft & primum fi & poftremum, poftremun quoque, & pri-

‘mum media fiunt,&c. G

Nihilaliud oftendere uult, quam fimilirudinem quainter huiufimodi medium &
extremaintercedic, cum ipfam medium ad poftremtm , quem primus ad feipfam,
cundem refpectum habeat, in quo eft fimilis primo, & contraad primum termind,
cundem refpectum, quem poftremum ad feipfum habet, unde hac ratione ultimum
reprefentat , uiolens Plato inferre de conuenicntia qug intermedia elementa,& cx-
wemaincercedit, e incer acrem, & cerram,cum aqua  ratione fua frigidicacis,
rerrgratione uero fuz humiditatis acri imilis cuadac. Acruero quiiner ignem;
aquamd; ponirur quodad caliditatemactine cumigne » quod uero ad humidira-
tem fpecta cum aqua communicet.

Sed quia Plato muleisin rebus doirinam Pythagoricam fequatuseft; Pythago-
rici autem omnia numeris meticbantur, & de omaire fecundum numerorum ratio
nem differcbant, widensd; Plazo quod incer duos numeros fperficiales , inviceinds
fimiles exiftentes,unum cantum tumesun: medium 1n proportionalitace continua
‘geometrica cadere porets ideo fabiungir.

» - Quod fiuniuerfi itudinem habere debuiffet, nullam uérd profundica-
»» tem, unum fané;tumad feipfum, tum ad extrema uinciends interieGum mediug
» fuffeciffec,

* gﬂuimr oftea fic. "

» cumfoliditatem mundus requireret, folidauerd non unos fed duobus fems
2 per modis copulentu e ignem,cemam, Dews, Acrem, Aquaridue locas
» ity &c.

Volens
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Quadam fupponendant conflet cur circawelocitaren motuum,
nacuraliwm localium ab edriftotelis placitis
recedamiss .

€ AP UT

VM fufceperimus provinciam probandi' quod Ariftorcles circa motbs
 locales naturales decepeus it » fune quzdam primo yeriffima & obie-
&aintelleétus perfe cognita prefupponenda, ac primum qualibee diio corpord ,
gravia e euia, arca wquali,fimilid figura,fed ex maeria diverfa conftantia, eodc
Gue modo ficam habentia,candem proportionem velocitatisiner f1os motuisloca
Jes narurales,uringer faamet pondera aut leuitatesin vno codemd; miedio,feruatii-
12 Quod quidem narura fua noriffimum ¢ft i confiderabimus non aliunde mai
rem tarditacem,aut velocitarem gigni,quam a.4.caufis (dummodo medium vaifor
& quietum ) ideft d maiori aut minori pondere aucleuitare ; 2 ditrfi figurd;
tu ciufdem figar diuerlo,refpeéu lince diredtionis,que reGainter mundi ceri-
crum, & circanferentiam extenditurse ab inequali magnitudine. Vnde patgbit ,
quod fguram nonvariando,necin qualitate necin quantirateneque ciufdem figu-
re fitam,motum fore proporionarum Viftuti Mouenti,quét erit pondusaut leuitas.
Quodatem de qualitacé;de quantitae 8 fiu ciufdem figura dico, refpeurei-
fentia ipfius medii dico: Quia diffmilitudo aut inequalicas igurarum , aue fieus dic
werfissnon pard alterat dictorum corporum motis, cum figura parua facilius diui-
dat continicatem medij,quam magna; vE etiam celeriusidem facit acuta, quanob
eufaeilla qua cm anguio,qui ancecedat mousbitar velocius quamilla,qua fecus.
Quoticfeunque igiturduo corpora vnam candemds refftentiam ipforum (uperfi-
ciebus;aut habebunt aue recipient,corum motusinzer feipfos eodem plané modo
‘proportionati confurgent,quo-erunt ipforum Virtutes mouentes: & & conuer{o,quo
tiefcunque duo corpora vnam eandemd; grauitaem,au leuitatem , & diuerfas refi
frentias habebunt, eorum motusincer feipfos candem proportioné forticntur , qui
‘habebuntcorum refiftencia conuerfo modo; quer quidem refiffentiae iner feipfasy
eandem proportionem quim ipfarum fupeficies habebunt  aut i qualicace fola &
‘gure,aucin quanticatafola, aucin ficy, ut inaliquibus ex didtisrebus, co amenmo.
‘do,quiuperius pofitus fuit, e feilicet corpusillud quod aleeri comparatum, zqua-
s it ponderis, aut lcuitatis,(ed minoris efiftentia,cxiftee velocius altcro,in cadé
‘proportione,cuius uperficicsrefftentiam fufcipicminorem ea qualeerius eft cor-
‘poris, ratiene facilioris diuifionis continuitatis acris;auc aquas Ve exempli gratia
£ proportio {uperficici corporis maioris lugﬂﬁuti minoris fefquirertia eflét, pro-
‘portio velocitatis dii corporis maioris,velocitaci corporis minoris, cffét fubfefqui
tertia; vnde velocitas minoris corporis,maior effet velocitate corporis maioris,qué
‘admodum quaernarius numerus ternario maior exift S
Aliudquoquefippehendum cft, velocitatem feilicee motus naruralis aficuiiis
corporis grauis, in diuesfismedis , propor=
tionatam effe ponderi ciufdem corporisin
ijfdem medijs; Veexempli gratia. fipondus A ebiing
totalealicuius corporis grauis fignificatum TTTT——d———
eritab.a.iquocorporc pofitoin aliquome- - d
¥ dio
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ne,comperit cumindedufugife  1d¢; foreafle; Tupier dacwoper fecit, ve huinf
aodiAftrologosin admirationem induceret.

Tde dico de alijsconiunétionibus horum duorum,

Qitod pofteaait,eos fecurido quoque anno coniungi; animaduertendum eftiqa
(vt iddixi) due funcfpecies coniunctionam, quaram via eft finéarum eorum me-
dioruni moraumialcera corporum eorum, faltem inlongicudinie, cam ambo in
nitnturin codem circulogqur eranfit per polos cccliptica;nam eosinueniri in eadé
TineaveGatiafetice per ecntrum mundizrarisimiim eft. Atque coniunctio fupra di-
Garom lingarumivocatur media& inter Toutm & Martem fieri folec (patio dicrii:
$16.cum dimidio, auccitcicer.  Altéradicit vera,fine apparens & irregulatifi

i quidcion ferudt éempus determinacii -~ Quare quamuisaltero quog
10 coniungantutsg Tupiter duodenisannisranfeac per corum Zodiacum,on fdca
neceffe elt, Ve (patio.4 4. armoruh conitingaritirin figalis fighis, nunquam in <o
deficientes; redieloquens de vefis eoniin@ionibus appaentibus ; coquod
fincirregulaiffine, ve dixi,

“Arqueliquis velitinuenire periodum conitinionum mediocrium horum dito-
rumplaneeirinijita facicndim eric. ~ Sumat periodum thotus medioeris Touis,que
eltcherum:4 ;288 Mattis que eft dierurn: 687.in quo temporeMartis, Iupiceram
Dilac gra. 5 7, . 8,8 diebus. 3o.conficic.grid:2.minut, 29. & fecun. = 3.ad ratio=
nein grél 366 in diebus.4728:Mars véro ddarioriem gradiit. 360.in dicbus . 687
fingulis.3e.dicbus conficit.gra. 15 i 43.0ecli. 1 4.vnde differéncia incer cosoft gra
. 3110115 féctis 1.per quam dimidendo producum graduum, s 7.mim. 8. in
dies.30.obucniétdics. 129. & duztertizxjuibus addendo periodum Martis fient:
$16.cum dimidio; auc circier, Atquehigeeft periodusinfallibilis mediarum con
iintionum Touiscum Maree,

Nunc veriientésad tabalas Animaduerfionum, videbimus hac mirabilia cius,in
qifoconfiftane&evbifins tam multi infignes errores.

** primuim igitar neminem latet quod caleulus Saturni,a Leouitio editus, difert &
éalculo Stadij Gcicer gra.2.ut. . cum Leouitius faciar etm progredi per titom in
reruallum, ML plis  riodo winus, & fimiliter Touem. fed longe minori di
rentia,& fepe gra. v.minus,acque in alifs planeis differunt;modo plus,modo minus.
Huiic igitur mirt videtur,quod vous ex his caleulatoribus detineat Sacufmum plus
ribus menfibusin viio figno, & alter inalio, nonanimaduercens ditam differentia
effeeius rei caufam. Miratur izem,quod vius exis faciat Saturnum morari paucis
menfibusin ¥mofignoalrer vero eum bi defineatincegrisannis. Ve exempli gra<
cia,ver(us finem fue tabul Sacurniydicit quod Leouitius enm carcert includic in
geninis antis.3 énfe vno,& diebus. 9,Stadius vero clementior eum liberat intra
menfes.3.8&dies. 14 Sed hicnon cogitat,quod Stadius facit cum ingtedi in gemi-
105 anno.ts sg.dié.1o. Tunil, & ambulare direéum viquead diem.6. Seprembris ,
eiufdemanni gra.6.min. 34.cumd; poftearetrogradum inde exire die. 22.Decem;
ciufdem anni,cum ingrediturin Tauram, vbi partim retrogradus, & partim dire-
@us mane viquead diem:2o,Februa. 1 5 6o.rediens pofteain geminos  in quibus
‘manee vique ad diem lunii. 1 561.8¢ inde ingredicr in Cancram , ambulatd; dire-
Gus.gra.g.min.s 9.vfquead diem. 4. 0tob. Vnderemogradiens rarfumintratin Ge
minos dic.28. Decemb.ciufdem annisatque ibi partimretrogradus partim disedtus
manetvique ad diem.12. Apr.xs 62.itaque in pluribus vicibus facit eummorari in
Geminis dics circiter.8 16.ideft ircitermenfes. 7. fampfie aucem hic feriptor bre

uifiimam
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EPISTOLA

I v, Quimledtione epiftol eu( ve vocant) Breis. S. D..
N.Gregorij XIII.Pont.Max. quod adme nuper tua Cellia
‘domilic ex Nicea,ve meam de care fententiam proferrem,
deletatus fim; ex quo, nontantum reéta llius mens ac verd
fndta cogitatio,fed ctiam aperta maximadyfiad exitum per
ducaf , imo fumme necelfaria vniver(o orbi veilitas percipi
poteftqua de re memini cum Celfisudine tuaaliquando fer-
‘monem habuiffe pracerca cum ipfo_ brevi tran(-
miffum compendium Domini Aloifij Lilij: cuius mibi fententia perplacet,de corre
ione eiusdici, qui 1 34.quoque anno prater,necefitatem,gignicr . quifant dies
perpetu retzogradaionis ingreflus Solis in Zodiaci figna,caufa uit, quod ita per-
atebit. Cum Numa Pompilius anni cutfum correxit emendauitd; ,eafane

‘menteid videtur pracftitifle, ve principium Ianuarj primi menfisanni, precist i ip
fo hyemalis folkitij puncto collocarecu. quod hac tempeftate , dictam ob caufam
adeorerroceffit, vt circa yndecimam diem Decembris ¢l reperiatur. quod fi cen-
tefimo rigefimo quarto quogue anno detractus dies vnus fuiflee, nihil erroris pror-
fas accidiffec. Acg; dies hic(vealias Celfit.xue fignificaupinde generatur,quod quar
toquoqueanno addentes nosad quarti anni dics, 36 dim horarum.. 24. ob erro-
rem annuum horarum quinque minuorum. 9. fccundorum fert.16. (anni 2qualis
fiue medij) fallimur quarto quoque anno in minutis. 4. fecidis prope. 5 6.amplius
quam par it “minatis elcen yo.(ocandi feré-44. Angulis annis; Qui numerus. 134 -
‘multiplicatus,diem pené horarum.2 4.conflicuit; pené inquam , quia minutum Vo
‘Geeflee omodoy locunda. g4 dect lla minuta, .44 e cunda annus,cxquiica
fentatque perfeéta; qua tamen differencia nulliusadeo effé momenti,auccerte pe-
rexigui,Ve vix exactis.1 11086, annis, diem vnum afferre. Irag; plane neceffaria
ciufmodi effet emendario, aptads ciusraio & D. Lilio oftenditur , prouttiam Pe-
trus Pitatus Veronenfis tradiditsin co, quem de vera anni quanticate tradasu con-
feriplitnempe ve tribus primis centefimis annis, centefimus quifque annus commi-
s i, quartus fubfequens centcfimus incercalasis: quod fané fiexi neceffe ¢ft. Nam
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b.a.d.non equediftaree,fed frfum traheret fiper.waut fibeer , aliquid de fua vivie
tured; amitteren, & tantd plus,quant inclinaca mags effet verfiis..o.c. & candem
S R o fuperius,aucad inferius quanalibet ui, eciam fi in-
finitafigaram excra fitum primaslinea2.0.¢.n0n moueret,fed fifarfum eraheret e
iungeret eam  linea.b.a.d.non ob id tamen efficerer,ut centrum.o. exiret extra pri
mam lincam.a.0.c. 4
Secunda verd fpecies,tribus reuolutionum ‘modis,abfque axismutatione confta.
re poteftideft modo,quo reuoluuntur trochle mediante func, & quoreuoluuntur.
aliquarote,in quibus aliquod animalincedits & quo reuoluuntur lle,quz in homi.
‘nis manu circunuoluuntur medio alicuius manubrij inflexi. Hi omnes modi cum
circulari figura magis,qui cum alia quavis,faciliores euadunt. Ec primd f priorem
modum confiderabimus,ve mediance fine quelibec fgura, qua cicelatis non f
voluatur, fspponamus exemplo debere reuolui pentagonum quiangulum.a.c.
w.circacentrum.c.mediante fune.q.u.2.¢.i.p.neceffario occurrent(in hac figura an-
gulorumJarerumd; difparium) pluresinaqualitates,que revolutionem iufdem fis
gurzirregularem cfficicnt; quasum vna eritquod dug partes funis,ideftu.q. etipe
mon runtin ma cademds nct f difantia femperquod facileineelleGueritiima
ginabimur dutascie lincas. . c.t. i fanis duo pondera habebit alterum
Slkero maius,fuis extremis appenfa,vnde debeat figura virmuce ponderis maioris cir
cumuolui: diéte du partes. u.q.cti.p.ciufdem fanis;madi centrum,dum firme ma
nebunc,refpicientifed permitcentes ponderaliberamaius,efficiens vt circunuolua-
wur igura; cficier,ve aliquando vnum exlateribus,ciufdem figure mundi quogs cen
trum refpicict, vtin
figura. Adficd; criam

L
linca.i. c.t.(pro exé:
loericmenfuradi- 4
e fnium inter
ipfas, & deinde circli
woluendo etiam di-

e
ned.ia.aut iw vein
figura.B. fnotuicexé

plo, & ficetiam ali-
quando erunt magis A
diftites, quam linea A

&minus quam.i. 1 L
nunquam tamen minus quam.tineque magis qui
i.a:auri.u. qua funt 2quales; Qua quidem varietas,
inhanc,& in illam partem impellet parces penden-
ces fnis , vnde zqualicer nonrahent. Idem dico, fi
extrema.q.ct.p.cilent quoque femper invna cadéds;
diftantia; neque a corpore paderofo efféncattracta,
quia i partesipfius..q.t.i.p.cx fupradidisratio~
mibus vnam cademd; diftantiam nd femper feruaréc.
vnde fierer vt cum ditierfis angulis cam.i.p. qui.u
‘raherétfemidiametros.c.i:C.e:.a:C.1.er.C.0.quianG
fempertrahcrentope feuvireuce anguli zqualisipf.
cdpHacautem ingqualitas communis eft omnibus

figa-

|
i
|
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faa fic :farim alticudo. A. oculi 3 pe

‘minis vique ad plai fitum in quo degradati
de, quetanta femper effe dobet quancaeftalitudo erianguli.b.n.m. qui claudicur
procrahendo.m. L. ct.b. h. iguead concurfum in. . inlucem prodibic. Oportes
deinde erigere lincam.b.0, perpendicularem lincas . b.m. & viquead candem pro
ducere lineam.Lh.in punéto. E.ct puncto.A.per. E. vique ad.c.ipfius.d.b.m.produ
@ ducere..E.catque deinde protrahere lincam.o.b.vique ad. Tuca ve.b. T.qua.
lisfieipfib.c.8 ad ipfam puncto.m.ducere parallelamim.R &  punéio. T.ducere,
T-Reparallclamipf.b.m. Vide ex.3.4.primi Eucli.m.R.equalis cricipfi.b. T.coRo
T.ipli:m.b.&anguli inrectos cuadentatque hoc parallelogrammun reangulum
it verum perfecum degradati. b.m.Luh.ob rationes 3 me circa figurd. A-adductas.

Sedeft hic quod magis nos commoueat,quia cum exlinea.b.c.quadrarum. b.g.pra
dugerit,vuleeum poftea degradare. Quod ve facia ( hanc figuram videbisin cap.
4- fecunde partis Danielis Barbari ) ocalum. A. in cadem fuperficie extenfa
quadrati. b. g collocac. Quod red fieti non potett , quia oculum hoc mo~
dolocances, vifualesque radios beneficio vnius plani firuati in. b. £, fecances in ipfo
planoynihil aliud quam dicti linei.b.. % nulld degradationd inueniér.Id quod, & fi
‘nacura fia fit omnibus notum, ponic i id ipfam Vitelio pro quinta propoficione

sartilibri de perfpectiva.  Praterhec,credilatera.b.d. er. c. . quadrati degra-
e angulis. b.A.c.c.£.A.g.quod fieri nd poteftquem=
admodum exmea figura corporea. A.facilé cognofere poffumus, propterea quod
Intera.d.r.cr.q.c.meg figura;mediantbus angulis.d.o.r.ct.q.0.¢. qui cxrra fuperfi-
e vnde i quis imaginareturin punéto. p.ocalum el &
abipfoad.un.ce.q.duaslincas duceret ,angulus.q.0.0.nuncmaior, nune minor effee
angulo.q.p.u.aliquando ctiamaqualis,quamuis raciffime;  Sab diveris igitur an-
gulis,pro maiori parte,deteguntur facera,d parcibus quadrati tam degradati, quam
perfecti.qua non fint anguli.b. A c.et£A. G. Quodvero idem poftea dicar cam

proporcionem cffe ab.b.Ead. £h. & fimuladic.g.que clkab.a.g.adhg. id two relin
quam
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eMagnifico Ludosico Fauz,z.oni amicocarifiinio.

5 V1 quafii folutio quam nefeio quiste docuit, valde diuerf oft 3 vera'
quatitom enim tale fuic.

Reperiuntur quatuor focij, Ludouicus, Hieronymus,Francifeus, & Lat
rentius quorum primus, Ludouicus Cilicct,pofiit aurcos.sooo.Hierony
‘mus verd aureos. oo, Francifcus antem. 2000, & Laurentius. 1000, quoruns fumi-
‘ma faciebat aureos. 14000, interim tamen de tali fimma Ludouicusrecepitaurcos
3000, Hieronymus verd. zooo. Francifcusautem.900.& Laurentius. §00. quapro-
prerin fumma refidua Ludonicus non habebat nifi aurcos. gooo. Hieronymus tid
4000.Francifcus.  100.& Laurentius. 20e. quorum fimma erat. 9300 . Nuncau-
cem ift focij cupiune augere hanc fummam per aureos.2 e00o.tali tamen conditio-
ne quod quilibet tantum tribuat vt intotali fumma ,caram partem wnus habeat ,
quantamaler.

Hocautem problema tam facile eft,& cum fio theoremateita coniun@tum,quod
‘miroramicum noftrum illud illico non vidiffe.

Accipe giturillosaureos.2 0000.& eos collige cum fimmag 300.vnde habebis
aureos. 29 350. pro sma totali,cuius quarta pars erit. 73 35. qui vaufiuisqs poftea
habebit in diéta fumma. Sed uc reperias quantitatem aurcorum quam quilibet
priusdebet contibucre , vt poftea habeataureos.7 325, in dita focietate Tubco
e Ludouicus dematillos aureos. 4000.quos demum habebat, ex. 7325. reliquum
autem erit. 3325 qui quidem numerus crit aurcorum nunc contribuendorum ipfius
Ludouici Demptis fimilicer aureis. 4000.cx didtis.732 5 remancbiit.3325.pro con
tributioncipfius Hieronymi. Deinde i ex.7325.cxtracti fucint aurei. 1100, relin
quent,6225.pro contributione Francifci. Dempris demum. 200.¢x.7325.refidui
€xunt.7125.pro contributione Laurentij, & fic quiliber habebit zqualem portio~
nem in cocali famma.

Speculatiocuinfdam Methodireduitionis numifmatum
wniws [Pecieiin aliam .

AD EVNDEM. g v

M Trum tibi videtur quo padto verum fic , quod fumma médicratis cuiufbis
L numeri illorum nusnifinatum , qua hic vocantur Blanci, cum fexta paree eiuf
dem medictatis, femper fit numerus fiorenorum huius prouinciee. Ve cxcmpligra
tia, quoticfcunque reducere voluerimus.48. Blancos in Elorenos , fi medieratiip-
fius.48.hoc clt.24.adic@a fuerit fexta parsipfius medietatis,qua eft.4.tunc habebi
mus. 28 . &ita dicemus quod. 48. Blanci confticuunt Florenos. 28 . quod quidem
verameft.

Huiufinodi autem rei (peculatioita fe habet. Nam vnufquifque Blancus dividic
tur in. 7. zquales partes, quaram.12.conftiuunt vaum Florenum , horum verd nu-:

mifmatum communis menfura , vacatur Groffis, ve s ¢x quo fequitur, quod &
Efl 28.
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coniundis denaretur, etb..fictetia pars pfius.a;b,prioris numeri imaginat.ceb
caeria pays ipfiusyb.d-fecundi numert propofiti, vnde coniundtum ynius harum ter
tiarum pareid ca alia fit.¢.c. guod quidem. ¢.c.effe certiam partem fumma duorum
primorumidefta.d.affero .. Tam manifefium cftipfius. d.b: ad.bec.effe quemadmo
dumipfius.a.b.ad.b.c.yndé viciflimipius. d.b.ad.b.a.eric quemadmodum ipfius.b:
c.ad.b.e.& coniundtim ipfius.d.a.ad-a.b.quemadmodim ipfivs.c.c.ad. b, & vici
fimipfius.d.a.ad.c.c.quemadmodum ipfivs,b.a.ad b.¢.fed proportio ipfius.b.a. ad.
b.c.eftcriphsergocaque eft iplius.a.diad.e.c.exit quoque triplas vide fomendo. e,
cprotertia parce ipfius.a.d.&ab ipfa .. fubrrahendo tertiam parcem ipfius. 2. b.
tertia parsipfiusib.diremancbitb.c'

Aualio hocanodo, fupponendo.c.citerriam partem ipfius.a.d.et.e.b. iplius.a,
uexifter: Dicosbic.tertiam paremipfius:b.d. faturam:quia fi otius. 2.d. ad torum
c.c.ifa fehabet,quemadmodum.a.b.a toto.a.d. diffectiarque dinulfi ad.eb.2 woro,

iftrachum €rgo ex. 19.lib.quinti Eu-
clidurefiduicb-dicorids.a.dadrefiduum.b.c. - 11 e
it e e e
quehic quidem modus rem propofiti fpe- 5
culandi miliiaptior & commodior effe videtur. ¢

a1t s3150p 53 CRVH B Q7 Ry B-MaAT 26 XVl B

-y Ermulta ac varia problemata inuenerunt antiquidongioribus verd vijs refolu-
P i ta, propeeve quodnd: fempernobis fuccurricbreviffima in vnaquaquere ex-
plicaio’  Vcexempligratia, proponiternumerus. sordiuidegdusin es ales par<
tes,quod fecunda dupla fit prime,&adhuc cam fsperec tribus vnitatibus , teria ve
& zqualisfitaggregato prim cum fecunda,d amplius ipfim aggregarum fuperer
quinqueynitatibus. 1

Adhocautem quafitum foluendum antiqui veebanturregula falfi, quod reucra
breuiori modo poteft folui, videlice detra hendo illud fecundum exceffurm, quin-
quefeilicetex.o.ita ve nobis.4 . remaneret,cui medictati bog eft.22.cum dimidia
‘vnitate,fi addiderimusitlndquinque habebimus. 2.cum dimidia vnitate pro ter-
tia parte quzfica ipfius numer. s o. deinde (i ab eodem numero. 22 . cum dimidia
‘wnitate detractam fucticillud. 32 primius exceffusdatus; remanebit. 19. cum dimi-
dia vnitate, cuius tertia pars,hoc eft. 6. cum dimidia vnitate, prima pars, ex
Busquatica crit, quaquidem: fi decraxerimus ex.19. cum dimidia vicare | reli=

o i, 3-c0i ¢t addius fueric primus exceflus ideft, 3, Iam propolimm re-
S bitaebleonle profecumdpacte i,

Ratio verd huinfinodi operationisalis eft, fie verbi gratia rotalis numerus pro-
<pofieus figntficatus per lineann.a.bcuius fecundae pactis numerus dacus fignificerur
“perlineattigiésnumerustertia partis propofitus perlineam.h. Nunc dempta, . ex
“aibinobiscopnita;remancbit.fa.qua quidé per @qualia imaginatione diuifi in pun
&o. eu8d plive. £ addita. £ b tora. e:b.nobis cognita erit , quaquidem rertiapars
quafitai tit;proptered quodiade. (que aqualis el ipfi. . £) eric famma
prima, & {ecunda paris. Detrahatur pofted.g.ex.c.a. & remancbit.d.a.cuivs ter
tia pars fit.2.c.qua quidem prima pars quafita. crit 5 & nunc cognica, , & ta.c.d

‘cognita cui cum addica fireric. d-e: habebimusfecundam partem quafitam , qui
compo-
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De incommmenfurabilitate,in longitudine ferpmdiu.
larss trianguli equilateri cum eiufdem latere.

AD EVNDEM.

D quod 3 me poftulas et omnino impoffibile, velles enim duos numeros ntent
| B s e e
um vno cius larerum, quod vero hoc fetion poffic,confderain figura precedenti
wiangulum equiaeerum. ... cuius perpendiclarisfit d.o.qu duidi. . g, per
il imoade ok foconds Buclidissdeanamb, (ido @) sy
eritqdadrato.o.q.8 ex penultima primi gquale quadracis do-ee.., quare e o
quiertiom quadrato pfius.d. o. & ta quadracum.d.o.cri riplum dadraro ipfus.
0.q. hreautem proportiones non funt ve numeri quadzati ad humerum quadacum
quod iirafuifentfequerctur érnarium humerum e quadratumex. 33 - oftaui.
Cumigitur nonfint ve numeri quadrati ad numerom quadracam , fequiur ex feptic
mia decim..0.¢( incomnentrabilem ipfi v, d.q.in longihudine.

Vel dicams i propordo quadaipius ad quadscmipiso. et inge
here operparticular s cum ft elquiterea  vode quadracum ipliued.o.mumeris do-
i on poreltyeo quod f dabilis fuife, fequeretat  quod inter quadacum ipfs, .
4 ipisd ealguisnumerus medisproporionlisc.16, o, vde s
‘oftaus ciufdem vitas divifibils e, quod it non poteth

f
J @ R

—

Detriangulo €' Pentagono aquilatero.
AD EVNDEM

Odumquem confideraui circa triangulum @quilaterum & pentagonum , ve.
M b S lea b e g
Probandam prim eft pentagonum altiorem effe triangulo fibi ifoperimetro .
Jam tibinotam puto proportionem lateris wiznguli ad latus pentagoni effe ve. 5 »
ad. 3.

Sitigitur pentagonus.b.d m.g.u. cuius perifiria diftenta fc. K.2. bafisautem. m.

. bifariam diuif icin pun@io.a.dudtads.a.bs b.g.c.b.m. clarum erica. b. perdic

Leataint e Eucli.cum.b.m.ct.b.g. (bales triangulorum. b.d. m,
b
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THEOREMA LXV.

C ¥ R propofito numero i tres qualefeunque parces dinifo , i prima fa

tertiam multiplicerur , & huic producto, fecundee in primam produétum
coniungatur, itemd; fecundze in tertiam , haxc fumma duplicara equalis it fammsz
productorum fingalarum in catcerds duas.

Exempli gratia,i proponasur. 20.diuifus intres pariesnempe, 12.5. . multipli-
€ato primo..12.per. .tarciam partem dabitur. 4. fecunda vero multipli
liquas duas, hoc eft 5.per. 12, et 3.in primisdabitur.6o.poftea. . quoy
duGtorum fimma crit. 11 x.quz daplicata dibit.2 22, quinumervs aqualisefle dia
cirur fampye productorum ingularum partium in reliquas duasnempeé fmmar.6o;
36.60.15.,36.15.hoc cltiplis.a22.

Caiusrei per ¢ patct fpeculacio, camin his i vieimis products , fingala tria
‘prima duplicentur .

THEOREMA LXVI.

(C VR propolitonumeroin.g.qualeftunque paeesdivifof ncliquas duas o
gule multiplicentur, &hare produdta ctim fiumma fuorum quadsarorum cons
iungantur, tora fumma harc vltima qualis erit quadrazototali propofti numeti,
- Exempli gratia, i fueritidem numerus.2o. in. 3.parces diuilis. 12.5.3.51.12.in
- ¢t.3. producatur, fumma productorum erit.g6.at.s in:12.et..crit. 75-poftmo-
dum,3.i0.13.¢t.5.crit.s 1. nempe in vniuerfum. 232 quadratorum porrd fmma
erici73.qus coniunei. 2 3.dabitvgoo.quadrarum iplus o, 3
- Eritautem huiufcerei facillima fpeculatio, f fequentem figuram mente conces
perimus, inqua.a.b.propofitumnumernm fignificce,cuius parces diftinéte in mes
dio. . ctc-Ipfum antem. q. bi fit quadrarum
totale parallelis. es.c.c.xdivifim; quarqua
drawum intrigreétangula diident , quorum
primumerit.q¢.éompficum ex producto.a.
e.infemetipfam , nempe quadrarum. o. ¢, &
exproducocinfiem. a.cinscb:quoderitre
@angulum: 0:5.cx quatria redtangula, os.et.
nox.cttu.tria producia erunt fingularum par
tiumin cateras duss, er.c.0: c.nib.t tra qua-
deata erunc: quibus fex quantiatibus quadra
fum totale. q.b. completur, :

THEOREMA LXVII

N Erpres alid quoque problema indefiitum propofierunt, quod amend
nobis determinabitur.

Car divifuri propoficum numerum in duas eiufinodi parces  ve mutud s &
perfamma prouenientium diuify fumma quadratorum parciam, oriatur proe
niensalternumerus propofitus.

Propofizo deipdeestio quolibet numero dividendo perfingulas partes primi ,

ita

ety
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od i tua (elftudine paternam in me fouendo, €5 augends
Z:‘m'gnim::m inefle [emper fumexpertus, tum quod tuaCelfi-
rudinis interrogationibus excitatus non pasca que hoc voly-
mine consinentur ,elucubrani. edccefit,quod ego [emper in
hisdedicationibus [pectandum putawistuam Celfitudinem tan-
#0s progrefiusin Mathematicis fecifle vt vel idonea aftima-
#rixmearum igiliarume(fe pofiic.” Quare, €' veterum Per-
[farumRegum gloriam aquanit , €5 nos weluti in fm certam
Selicitatis buius feculi induxit , i verum efl Platonis va-
sicinium , beatam eam fiuturam Rempublicam inqua
Principes Philofophentur. Tua igitur celfi-
udo libellum tot e nominibus debitum,
caqua [al:x bumanitate accipe-
ene grauctur. Deus tuas
omnes ﬂ)gl“(lﬂ'l{!.
&5 conatus ad
[alicifii-
mos
[emper exitus perduca ,
seg, dintifime [er-
uet. incolu-
menmo .
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THEOREM: ARITH: ! 13

primi viatoris ) tor milfiasia abfoluac yniss 1 © VY ——
woralterabfque vlla differentia, qua figni-
ur per.0.smecelfe eftitaque ex communi
tione tot dics effe poft.0.s. quorante-
cefferant, veexcellus zqualis fie defectui, qui
fimal colledii, junéta eciam;o.sduplum exune
ds.dempravnicate, proue facilé in fubfcripsa..
figura qui fque per fe Cientificé poterit fpecu
Lari. Quamobrem confileum erit duplicare
numeram.o. . & ex duplo vnitacens decrahe-
re, quandoquidem dies fpra inffad.o.s.cum:
di.o.sminores funt duplo numeri.d.s.aut.0:
5.(quodidem ft) vnicate.

THEOREMACVIL

) Voo fifectdus viator ordinéfectidas progréffionis arichmerica ferufsiter
Q agat, nempe ea qua ab vno per binarium alcendic, femper numerus dierum
2qualis erit numero milliasium diurnorum primi wiacotis. 5 ;

In cuius gratiam animaducrrendum eft numerus e milliacium diuznorum pri-
‘mi viatoris paranimpar fic. Excnim i pay cft primus viator in fine fingulorum die-
rum prime medietatis numeri omnium dierum fecindum antecedet numero difpa
i milliarium; altero verd dimidio numerodieiim , & fecundo numero eriam difpa.
i praeribitur, vein fequenti figura pacet ,-Nam prima die , fecundus ex primo
‘milliare vum ex numero pari , qui & primo conficitur detrahit 5 fecunda verd die
idem fecundus, duo fubtrahit milliaria ex difpari, quiprimo reliquus ficrac, ficqs
‘perperud difpar remanct viquead vnitacem,ad quam cum pernenerine, nempead
illius dici exitum,, quo primus fecundum vnitate tantummodd fperary manifefte
deprahenderur fubfequente die fecundum ynitate primum fuperaturam; alcerave
o tribus ynitatibus,prout penultima dic fecundusa primo tribus vnitatibus fupera
barur. Quare neceffe crit, tot diebus fecundum cum primo iter, agere; nichoans
doab ea die,qua fecundus primam fperabir, quotegeratduny 2 primo fiperares
ur, veex communi conceptione , media figura. A. deprazhendi poteft. Quodau-
temfingula dimidia dierumdimi- / o p

diafine numeri milliarim diurmo- -
SESIIESE o FEEEREER)
i, cogiratorcrmino. u.n, vi- ' 3

‘mo progreffionis faperace  primo v

vique ad vnitazem. .quiterminus A
wp.coniunéusprimo.o.nempe. c.
femper dupl cft numeri termino- _}> 4
Fum.on. vt 4. theoremate circa IE:

finem diceum foi. Sed.a.n.com.c, [ 1| L[]
numero aquali conflat numero s b
‘anilliarium diurnorum primi viatoris, ex quo fequitur totum numerum dierum, quo
xum.o. n. dimidium cft , 2qualem ¢ffe numero milliarium divruorum primi via-

Toris. 3
THEO-
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Accipeigitur hunealium . e ;

Sit propofitusmaiorasis. q: p.minorverd. ¢ cad angalos reos fe i
fecantes in puncto.o. defcribatur circulus.q.-pia-cius diamecer e dxismaior in
quo accipiator punctum, quod volueris , ve pura.id.  quo protahaturaiss. parallc-
Iaad.o.cn.defignetur pofica feparatim circulusaubinzcuitis diamétert bqualisficle
midiametro prioris circuliyita ctiam fiat cicculrs.ui.c.contingens Girculumm. . b
in punéo.u.cuivs diamecer it £qualis dimidio axiinors. aceipiaur deindein
circulo mazimo longitudo.u.b.qua colloceturia cireulo mediocria punca
fecabiturd minimo circuloin punéio. i. cum itaque longitdosuii pnmﬁn:m
it in.u.b.maximi circolia punctonu.habebimus propofitum. i 525

Caiusreiratio eft, quia.u.b.mediocris circult ditiditur i gyrominimi in punéio
i-eadem proportione , qua diuifa eft.u.niin puncto.caquod manifeftum eft ex mis
litudine triangulorum.u. i.cimaginate cum fiierine duzbin.cti . c. féd ica
effc oporcet parallelas maximi circuli, quotiefcunqué circunferéntia ipfius cllipfis
tranfiwurafi per.c.vtin.s 1.cap.mew gnomonicz oftenfum fuir. R g

Modus deffgnand; anguluniscerto modo conditionaturm Rivix
AD EVNDEM.

N ‘Vlius reuera difficulzatis mihi viderur effe quotiefcunqure.
Faerint duo punéta.a.ce.b. fimul cum. iils ¢
angulo.d.neen linea.g.ducere duaslineas
2 diciis puncis terminatas , qu conflituic
angulum zqualem dato, & ipfi dire& &
inétz conftitnant fineam xqualem das
. Nam ducarur linea indefinita per
‘punda propolita, cuius linca,pars illa,qus.
intercepta fuctitinter dicka punéta, divie
datur per zqualia in pundto. o. etiam & i
neadaa , quarum medietates accipio in
finca indefinité protrata puncto. o. me-

dio






OEBPS/images/facsim103.jpg
I THEOREM ARIT. o

maiot;éte o.minot Sitds.o.x. medins arichmericus ifterdidos va-
0.k cllé dimidium fammze dictorum ferminoram ex. 75 theorema
tehuius ibri . Sit ergo productam a.ziid quod fit éx.a.ciin:0sk.et.0.6. it productl
quod it ex.c _ct.n.m. it prodium quod fit ex.a.¢.in.e. 0. quoram v~
Suodque cric dimidiom vniufcuinfque  prodedt precedentis theorematis
18, ct. 9. Eptimi Eucli-vnumquodque i relatiui. -Quare argumentando par
tandoa conclafionibus priecedentis theorematisad: has prfentis.» habebimus
produtum - i H

3 THEOREMACXXX Vil

EDIVM autem conttaharmoniciinnenire cum quisvolucsitinter duos
M propoficos teriinos » it ficiendu e, hocielt per fammavn datorim e
‘remoram ditidarur productum quod fir: miniino termino. n differétiam dato-
rumprovencuspofteaeriedifferentiaintermazimuth & medum quesicum.

'Vt excmpligraciay fnobis propofiiierint hi duo terminis 3.t famma co-
sufn crit quinque, per quam cum disiferimus prodactam , quod naitur €x mini-
Ino.2.in differentiam eorom s qua el vaum, iquod quidem eric. »-runc du quinte:
patees prouenient, que f dempe fcrint cx maximo termino, eliquum erit. 2. el
 quintis, hoc ¢ftmedius cerminus conta harmorieus, 1 1/ ¢

Bro curus ratione cogitemus.u.d.et.x.c.ciféduosterminosnobis propofitos s in-
ter quos defideremus inuenive.o.s:medivm icaillisrelazl; veproporcio excefs p-
fius {opra..c. (quifitie. n) ad excel- s i ino
fum. u.d. fapra. o.s. (qui fivn.d.) ca- i iy myrod
dem fit qua-u.dad.x :

Cogitemusigitur.x.c. coniun@um
effe cum.u.d. & hec fumma voceur .
bud.vnde habebimus proportionem
ndadub.vienadnd. Quare co- ) o s4iniis
e aduubouce.dadn.dfed quizd bub.ete.d: quantitates no-

cognite fnt ideo.d.n.cx.20.feptimi cognica nobis erit. 2
gaite primi cogoic

THEOREMA CXXXVI
§ 2R E C HT
 Vpponmtsniquialigotmecs dantes pecanias lucro in diuerfis vaias
) ‘anni temporibus, cuac in fiuc anni frmma torius lucri datarcogoita., fed qua-
fiur quancum vnicuique illorumexipf fummadebeatur, L
Excempli gratia  primusin pificipio anni pofuic.100.aurcos, fecundus verd.aoo
dicbus poft primiu pofuic.s .aureos ertius auzem.200dicbus poft primum po-
fuic.25-aureos famma lucri. pofteain fine anni ficaureorun.6o
Nunc ve feiamus quancuns huius famma vnicuique illorum proueniat , praipie
segala,v faciamss ria produsta; quoram primumfit e numezo dierum totiusan-
it in numerum aureorum primi , vade tale: productam in priefearicafuecit. 365 06,
fecondum verd fic ex numero dlierum a prima die in quo ipfefecandus poflic ufque
2 fincm anni in numerum iporumnuMmMOTLiM, GuOd erif1 32 50 tertium aucem
prodaétum ex dicbus terij in numerum fuorum aureorum, quod quidé rit. 4125
que produta fimul colleéta faciuni.53875. deinde muldiplicetur vaumquodque
- M o2 ipfos
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Tnueniatur nunc quadratum.uin.equale fexte parti Mperficiei.£i. g. h. quiod per
fe facile eric, deinde accipiaruraltitudo corporis.£x. ducendo vnam perpendicula
rem a punéto. m.ad bafim.£.g.h.que fi.n.e.qua mediante,cum quadraco. u.n. fabri.
ceturfolidum parallelepepidum.u.c.quod eriquale diéte pyramidiex.33.vnde-
cimi Euclid.

Reperta nunc int duz mediz proportionales.r.s. inter. m.e.ct.n.p. quarumis. fie
proximioripfi:tp + exqua.s. i conftitucus fucri cubus  habebimus propoficum:

Pro cuiustei ratione, cogitemus corpus.u.¢.produétum cffe viguead.a.o.per lon-
gitudem.. s didicubi qui quidem cubis it dbndeproporto corporis. e,
adcor crit, vefuperficict.p.c.ad fupesficiem..c.cx. 33. undecimiyipfe verd
fuperficiesibi inuicem erunt ve.n. e:ad.c.a: ex prima feati, quare proportio corpo
ris.u.c.ad corpus.c.0.dupla crit proportioni ipfits:sad.n.p. fed cum ex. 33, vndeci-
‘miproportio cubi.db.ad corpus.c.o.fit ve quadsatii.q:b.ad quadsatum.o.a. & cum.

:q.b.ad.0.a.dupla i ci qui..0.1d-0.ex. 18.fextis cricigitur proportio
b.ad corpus.c.o.dupla ci qu.q.0.ad.0.t.hoc eft ci quassiads . p.fedica erar
corporis.u.c.ad corpus..0.quare ¢x.9.quintis cubus.db.zqualisericcorpori. u.c.
hoceft pyramidi propofite. :

Sed fiaportcbic cubum maiorem vel minorem ipfa pyramide reperire. in qua
proportione tibi placuerit, wncopus eric aliud quadratum inuenire ,quodinea
proportione fe habeacad quadrarum.u. n.quam volueris, quo mediante fimul cum
akiicudine pyramidis confequemur propofitum.

Aducrtendum tamen quod fabri-
careipfim corpus ferratilc.k.£h.& fo
Tidom. £xnecelfarium non eft,nifi pro
demonttratione. idemd; dico dealijs
folidis, nam pro fimplici operatione
huiufmodi problematis, abfque ali-
quatenccelfariaad fpeculandum, ita
faciendum cri

Data pyramide.m.£g.h.accipe e
alitudinem  piéo;m. vigue ad {iper
ficiem bafis.t.g.h. que fi. n. e. accipe
deindelatus retragonicum quadratis x 1
won-zqualistercie partisipfius bafis.f: rd
gh-quod latus it 0. pincerquodset, | S ‘

n.e.inuenta cum fucrint duz linex.
‘mediz proportionales.s. et.r. quari.
s.proximior fit, n. p. qua quidé. . erit
Lasus cubi quafii.
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advnitatem.o.i.permuzandod.e-a:ad-tuicut.n. adin. i-8 comporiendos e. 2.1
ad . ficuc.xn.adan it 8 enerfim.c.anade.a.veen.iad.to. Quare, ex.2c.fepti
‘i redte veimur regula de tribus. Idem & dealtera parte dico,quamuis qui vaam
tenear, alteram quoque habiarus i, Nonmiram tamen i huiafinodi problema
abanciquis definizany o huerit, qui hanc vicimam partem non cognoucrunc.

THEOREMA XLVIE

VR duobusnumeris musud diuifis, fi per fumman proueniencium , prod-
um vnius in alccram muldpliceeur , vitimum productum, fimma quadra-

‘maom duorum numerorum aquale facuru fic, 8

Exempli gratia, propolitis. 16 ct. 4-murud diuifis, famma prosenientium erit;
4. integrorim cum quaFea parte, qua fumma mlriplicata cum producto'primord
numeroram , nempe. 64.dabunzur. 272, inkegei fipesficiales , qai fumma quadia~
tozum duorim numerorum equanturs :

FHoc ve confideremus,duo numeri partibus. a.evet.c-iinlinea. a.i, ignificentar
quorum productum fit.¢.d.& quadractipfius.a.c.fit.e.priplius vero.e. isit.e. q.pro=
ueniens aie ex ditifionc.c.i.per.a.c.ft.0.u. proueniens at.a.¢.per.e.i.it.0.t. quo-
+um fummafic. o.u.c.cim producum. e.d: inea.u.n. fignificecur ad angulum reca
coniun@ain punéto. u. extremoipfius. o.u.tproductum alu.o.cin.u.n. fen. Tam
‘probandum nobis eft.n.t. equalem effe fammae duorum quadsarorumig.c.p.Quod:
fingillatim probo , & affero productum.o.n.aquale effe quadrato.q.¢.& produdt.
s.t.quadrato.c. p. Nam ex. 35 theoremate pacet numeram. e.i:medium effe pro<
portionalé ner.c.d:ctio.u: cam numerus.e.i.ex prefuppofico ab: 2.2.mulripliccruy
& dividatur ,cuius mulciplicationis produ-
@um et d.c:nempe.. n. & proveniens ex.
diuifione eft o.uquare ex diGotheorema-
te.c imedia proportionalis cftineer. u.n.ct.
wo. Iagsproductam.o.n.zquale cft q
diao.e.q.cx.16.fextivel.ao.eptimi.Idem.
dico de prodiéea. s.tnépe zquale elfé qua-
drato.c p.quandoguidem numerus. 2. ¢.ab-
ci.muliplicaur ac dividicur, cuius mali-
plicationss productum eft.d.c nempe 0.5.8
proueniens ex diiffone 0 £ iiter quirex.
33~ theorematea. ¢ media proportionalis
eft.Quare exallatis propofidonibus produgts.rizquale eft quadrato.e.p.fed totl
producum.n.t.famma et duorum productorum.o.n.cts.c. cx prima fecundi Eucli.
Traque verum effe quod-dictumeft, confequitur.

THEOREMA XLV)!!{A

Cvx 1 quismaiorem dorum numezoram (ola nitareinter (e diferentionry
. pesminore dividat, maioremds per prouenicns uliplices s produdtunyy.
stimaipfius maioris cum codem proucnicnre equale erit. ih
Excmpli grais. o-per. - diuf , datue vum com nova paree, quomiliplica-
e c.10:datur proidutum. 1. caminona pare, caneum (i

licee
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Sititaque linea.a.i. diuifa in parteso&to,8e i qualisinlongieudineiau. in qua«
t0r, productum verd vniusin alteram | ™

fic. u. i. wiginzaduarum particularum
faperficialium fimiliom & zqualidad-
invicem. fic dcinde 2. ¢ fepeem partid
line a.i. & . 2.0:trium pactium. 2. us
tunc produétam . a.
particularum fi
& produdtum . a. o.ipar
ticularum fuperficialid vigintquatuor
ciufdem natare cum parcibus eriginta-
‘duabus corius denominancis communis.
vadediifo numerance vigintiofo per-
numerantem vigintiquasmor , dabirur
vnum cim fixca parceilius voius: i

+

©
THEOREMA X.

A feudividere voo numero alium numerum, ft etiam quodammodo
ciufmodi parcem numeri diuifibilis inuenire refpedu totius numeri diuifibilisy
Cuiufmodi eft vnitasin diuidence refpecta torius diuidentis,parteminquam numeri
diuiibilisfic  habentenad corum numerum diuiGbilem ficucynitasad cotum di-
tem, quod fimilitcr ex regula detribus praeftamas dicences, i cantws pumerus
s dac ynicaté , quid dabit numerus dinifibilis,quemadmodum ex. 1. fexti
+ 20. eptimi licet fpeculari, Idcircd quotiefcunque minorem numerum per
maiorem dividimus,femper qui prouenic fractus it
Exempli gratia, fi cogiraremuslineam . . e. diuifamin o¢to partes 2quales,qua
rum via feilicet vnitas effer.a. i. & cuperes
niuseam dividerein nouem partes. acfcire 9y
quanca fienonaillius pars; ‘mahifetum effet,
‘nonam partemipfius:ase-minorem fataram
ipla.a.i. cum.2. . diminui debeat  faa ince~
gritate eadem proportione, qua . a ¢ minor
,rq,mmr vnalinea nouem partium zqualium
fing i.

Quod vt dilucid® cuiuis innotefcar; hoc
etism modo licebit videre fitlinca.n. c. no-
‘mpla ad.a.i/& parallclad . ¢.dabium non
eftquin. v c miior fargraipfa - ases iam i
edriim extrema congiungantur medjsduabus g
Tineis.n a. er. c; 5 que fimul concusrantin . |
incto. 0. (quod off probata facillimim yda~
it et icriandt Hblcs 8101 6/t o) Siesleinde niv. oy st
iplus. . c. ques s . equaliseric.asi/ex prafuppofico. ducatur-deindes ot qu
incerfecee, a. e in punco. . dico, 2. . Fnto minorcm fururam .. i. quanto’. a.c.
minor cft. . ¢. neque cnim dubium effe poteft quin proportiones .1 & ad. . . ét.
e

t ,
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i ifvaltero.ibieewb.correfpondebitipfi:AuE.ctb.mipfiE.V. et. ba.ipfi. E:T.
:uwpmiubzo,wqm mhzumﬁ:lgtﬁ\ls. imex detribus, dicens fla.c.
eeibuit mihiie.quid mihi dabit:ub2co quod.aicwu.fimile efbauban. reperto autem
Tatere.bin.cx nodﬂnpto.b,abkniorisamimi;.rcﬁduumrefpond:buA L. Vive
feis; vde, ?cqumdnopmnoncmdbi'cngninm,ebzinehisinunmm, oceft co
gml‘:ayeﬁf;nlh\lnnﬂh. Nihil enim'mirordemonftrationem’ Tartalea circa hu

infinodioperationem te minime fatisfeciffe. &

Quod autem quarea propofitidiffiisferiptoris, de qUomuper mieci locutus es,ve
‘mihi dixifticuaic , hoc enimego,necaffirmare , necnegare audeo, quamuis in mul
tis cum rua manufcripea concordet. Nam {gpa cogitationes hominum in idem co-
ineidune, ve pluries cenfuit Asifto.

< Demoniir ationes quorandam problematum NicolaiT artales

cum alijs operationibus circa eadem [ubiecia.

AD EVNDEM.

Mor crga te meus fand (ingularis,nullo modo pmittit,veea que Tartale feri
A pta examinddo inucnerim, non tibi cmunicem . Hee auem fan circa quz
dam illius Auchoris problemata , quorum primum ab iplo Tarcalea
feriptum in.3.quaico libr. 4. ale ft isvultlocare. 3 560. homines,codem modo,
quoprelupponilocaos o fooiin: quilibet hominum ordo fe ve vl
citur filtia ic.49. quaproprer multiplicar quadrarum ipfius.49.quodeft. 2401. cG
numero. 3500.propofico, productum verd. 84035 oo. diuidit per. 1000, vt prote-
niat.8403.cuius radix quadratacft.g . pro numero hominum visfcuiufque ordinis
propoliti numeri.j s oo,
Pro cuibsoperacions fatione, cogitemus re@angulum.a.b. 1000 hominum, et.d.
b. it vna ilta fiuc ordo.g.hofum, cuius quadrat fit.b.c.2 4ox.imaginemur cid re
‘@angulum. A.B. 3 5 00.hominum , quod fupponemus fimile rediangulo.a.b.ct.B.C.
fir
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Quapropter nontacebo quod mihi in mentem veniccirea hoe problema.

Sit ergo li.ica.a.b. fibilisin puncto.c.ita vt cubum totivs dic. a. b.
fimmam cuborum (aard partium. a.c.ct.cb.oporecat cam proportionem habére,
exempli gratia,vt:(35.ad.65.ve vitemus fracta pro nuncy notentss talem propor
tionem quadrupla nunquam maiorem effe pofie ,ve quiliber ex fe contemplari po-
teft, conflituendo punctum.c.in mediolocorinter.a. et b: vnde proporiooralis
‘cubi ad fimmam partialium effet omnium makima qua poffineeffe, collocandon ¢,
vbi volueris in di¢ta linca.a.b. & hac effet quadrupla. -

Sed vead propofitum reuertamr, confiderabimus cubuni rotalem ipfius.a. b
effe ve.12 5.& fammam parcialium ve.65.quam detrahiemus ex cubootali & nobis
remanebit.6o.pro fumma trium folidorum inuicem wqualium , quorum longicu-
dovniulcuiufque erittora linea.a.b.nobis cognita veradii daci cubi toralis,qu erie
inhoccxemplo quh\t}_ue partivm, latitudoverd vniufeuivfque dictoruny folidord
erita.c.pars maioripfius.a.b.quz quidem.a.cadhuc nobis ignota eft, profunditas
feualsitudo vniufeuivfque illorum fofidoruneric.c.b.parsreliquaipfius. b ceis
nobisincognita, fed quia fumma horum trivm{olidorum nobis manircfia fiperius
fuit ,qua erat.6o.proprera nobis cognita crit quancitas vniufcuiafiue illorun foii
‘dorum, vt tertia pars totius fumma ipforum quee etit.20.in propotito excplo, dein
de cum viumquodque lloram folidorum producatur fuperficie conrenca et prs
duétaab.c.a.in.c.b.intora! linea.a.b.fequitur quod i diuiferimus hoc folidum. 2o/}
perlincam.a.b.quinque partium proucniccnobis cognita fuperficies producta ab,
a.cin.c.b.quatuor partium, fed cum quadratum totius.a.b.nobis cognitum fic, o

i i irum cft Tunc dictum quadracum eric.25-q.
quidem quale eft quadruploillius quod fitex.a.c.in.c.b.fmul cumquadraco dife
rentiinter.a c.ctcbiper.8.fecundi Eucli. Vnde quia quadruplum ilfius quod fic

cin. ¢ b. nobiscognirum cftve

x6.coquodfimplumquodeft4.id b je g

inuencum fuit , ideo fi hoc quadru-
plum.z6. demprum fueric ex torali
quadraro. 3.reliquam eric. . qua
dratii feilicet vnius partis. . c. iplius |
hoceftillius partis , quz differentia
eftincer a.c.ct.c.b. qua quidem crit.
3- partium quaz differentia cum fub-
tradta fuerit ex.a:b.reliquum erit du i le.
plumipfius.c.b.duo eilicet. Quare. a

bRt Ve..cta..vr 4.8 produdtum. a. .n.c. b. eri. 4. vnitatum fuperficialium,
&

inez ad

APPEN-
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proportionalisinter.g.ct.h.quare.g.cthnon erunt minimiin ea proportionc, quia
vniras divifibiliseffet fi.g.h.minimi fuifent, quod non concedicur, fint igitur mini -
miindicta pmporlionc.m:nha.lunmm differencia erit vnitas, vefcis, fitd;.c.quadra
tumipius,g.ct;d.quadratom ipfius.K.tunc larum erit ex.11,08aui , quod propor-
toipiivs c.ad.d.cadem eriqua.g:ad-hhoc eft veipfius.a.ad, b. vade fi vnus termi .
Dorum.a.vel.b.cflet quadracus  reliquus etiam quadsacusefler ex.22. octaui, & ex
16.ciufdeminter.a.etb.reperiretur aliquis medius numerus proportionalis, quod
fictinon poeeft ex hypothefi, cum inter.acer. b nullus ft numerus , quia differoncin
tet e per vnitatem cantummodo . Nunc autem cum naliusnumerorum.a.vel.b.qua
dracus fits ponatur quod.£: quadsatusficipfius.b.cr.c. it producum ipfius. ain.b.
de ex.8.eptimiproportio ipfius.c. ad fierie ve.ipfius.a.ad.bihoc cft v ipfius. c.ad
d. quaproprer.c. cit quadiatus ex.a 2.08aui  cius atus cetragonicum effet medi
proportionaleinter.a.cub.ex.zo.feptimi, quod eft impoffibile, v iam disiy cum.a.

cob.fintinui cem confequentes, vins poftalium immediacé.
‘Superius enim dixi hunc modum effe vniucefalem,

bocelt quod hacmethodo poffimusin cognitionem «

venire, quod non folumin duas quales partes divie =t

dinonpolfi,fedncc nties nec quasuonecquorvo Y

lueris. Primum ¢nim quod non intres dividarurite e e e
ipfo cognofces ope cubori vice quadrator,opevero

cenfu céfua, vel quicognoucric cam proportioné
eff indivifibilem per wqualis,llico criam cognofies
indiuifibilem effe per quarnor partes , ope verd pri- E

morum rela:orum,cognofecenon effe dinifibilem per
quings partes. & ficde cereris, fed. mediantibus ijs
quas cripli deiftis digniratibusin libro Thoremard
asithmecicorum. « b

1d autem quod THuflrifimus Daniel Barbarus eri
bitin quinia paite fuw perfpeciiv, fifapraaliquo im
mobili, acque magno pariete facere volueris,te opor
tebit hoc exreflexione radij folaris 3 fpeculo plano
perficere,

DE INVENTIONE DIAMETRI
circuli circunferibentis triangulum.

Franchino Triusltio.

Voo mibinunc proponis efttriangulum , cuius bafis cumangulo i o
poico dantur. Vellesd diametrum circuli apti eum triangulum circnn-
feribere inuenirc indiferetos 7
Sicigitur trianguum.aub.g. caius bafis b, 6 Gmul cum angulo. . ciop=-
fito dasa it innumeris.. Tmaginecr go circuluscircunferibiens ipfum triangu-
lum.bp.g.q.cuits diameer fie.q pperpendicularis cius bafi b, g. vnde. b. g.dinifi
it pei wqualia abipfo diamesro in punéto.m. pereereiam eeri, protrahaturetiam -
g
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ciiadmiratione videm? fragile vas vitrell magnii, & graue lapidefi corpus eleuare.
Sed vead denfum 8¢ad rarum redeamus, mihi videcur frigidum effe confequentem
qualiatem denfi,& calidum rari, quia quzuis res dum calcic, rarefic, & qualibee
materia dumrefrigeratur , fimul condenfatur. Qua ratione fit, veterra trigidior
fitaqua, & ignis calidior it acre.

Nec propri¢ locutus cft Ariftoteles.g.&. 1 o.capite primi lib.& fecundo fecundi
‘methcororum cum dixerit caloré Solis eum effé,qui furfum humores,vaporesd; cue
har,quia Sol nil aliud facit,quam calefacere,cuius calorisratione,ca materia rarefit,
&obrarcfictionem leuior factaaltendit;non quia furfum a Sole Feratur,

Que fsbfequuntur,cum raro ac denfo fimbolum habere videntur.cum raro sfili-
(ercll.idllm,humidum,]ul:,ﬁlbhme,di:phznum,lumcn,dmnm,lux,zlh\'x.,dics, mo-
tus , velox , fimplex , difgregatum, molle; lene, acutum,fubrile,cocum,fpaciost,
dulce,voluptas,audacia,letitia,liberalitas,veritas,indultria,amor, mifericordia, i
manitas,fanitas,vita,& ifs fimilia. Cum denfo verd frigidum, ficcum,grauc, imum,
opacum,vmbra;obfcurum, tenebranigrum,nox,quics, tardum,mixtum,congrega
tum,durum, afperum,ob tufum,craffum,crudum,anguftum,amarum,dolor, timor,
mdithol.iioau:ﬁzil,mcndzclnm,inzrrjz,odinm.,cnlddlms,f'enms,inﬁrmixaﬁmors >
&ijsfimilia.

Verum et quod ea ratio,qua Ariftorcles aicactem humidum effe, parui el mo-
‘menti,quia Gimilicer deigne inferri poffet,qui facilius 2 termino alieno, qud aer,aue
aquaterminari pocelt.

MUoturs recium curno poffe comparars etiam difentiente
Arifotele.

C AR XXXV

S Edvead Ariftoreléredeamusieadicerenon oreft motum redtumad curua
comparabilem non ¢fc.cap.lb. . phyficorum,vbi crrat quoque dicensrepe
iri non pofelineam aliquam reétam alicuis circuli circunferentia @qualem. quia
Archimedesfam probaitin lib.de quadratura circuli, riangulum illum orthogo-
nium,cuius vnum cx lateribus circundantibus angulum rectum zquale effet femi-
iametro alicuius circuli,& aliud drcunfercmia‘,zquzlcm futurum dicto circulo. 1l
Jidigini iangullim ithogorium quod quale ericalicui circulo, & habebitali-
‘quod ex fuis laeribus circundantibus angulum re&um quale femidiametro diti
circuli, aliud quoque. lamsipﬁxm angulum re@um circundans,ex neceflicate,circii-
ferentie i rculibabcbit zqule Porel igitur dari vna quadam reéta linea ¢~
qualiscirculari contra Ariftorclis opinionem,qui non bené revocauit in mentem,
quod feripit de relatiuis cum dixic quadraturam circuli poffe quidem dari,ecf i
tpis de cand haberccicntia. S gt dida quadratura dari pétpotefbctid dari v
rectalinea cquals circunferentia iué circuli,ob rationes i dictas. Sed i Arif.
dixiffer,circularem corporum celeftium motum, comparabilem non efereéto cor..
im elementarium verum dixiffet, non quia corum alter circularis, aler ve-
xofitredtus, fed quia carlefts regularis fic, neque mods tardus, modd velox
fed vnam femper & candem velocitatem recinens,mor® ait,qui eft corpor elemen
tarium






OEBPS/images/facsim240.jpg
218

DEFENSIO EPHEMERIDVM.

AD JLLVST. D. BERNARDV M
Trottum.

=== D erantferipea quadam; quorum ticulus A uA b exe
R T ] ows: 1w 2 ussisn 1mns. Scbreaisaliadifpuratio e or
) §"t’,“ roribus calculorum Aftronomicorum.ac dem@ Thefes qua-
= LAl dam cypis dace. 1 1. Augatti.rs 81.qug omnia cum ad manus
= £ ‘meas perueniffent,non potu,ion cis animum admouere, ci
I i ibi de his ftudijs ageret; in quibus partemnon exiguam an-
gl L ] norum meorum confumpfi.nec tamen feribere aliquid fta-
Z == cueram ; um quod exiftimarem viros Aftronomis peritos
facilequantifacienda effent ea quz edita cranriudicarurosalijs vero haud gratam
futuram harum rerum tractationem. Tum quod i ingenue meam fengentiam profer
re voluiffem, non poteram,fine maxima. authoris moleftia feré omnia reprobare .
Quandoquidem {olee vnufquifque indignationem concipere ex his, que fu opi-
nioni repugnant, id omne maleuolentia pocius quam vericatis ftudio tibuens. Qui
nimo cum nec decffent qui dicerentin meipfum dire@a ea rela faiffe,nullam fidem
cisadhibendam duxi, nec enim qui in ephemeri das inuchitur, me arguere ot
quinullascphemeridas fripfi,nec tabulas compofi. Necfi author quidpiam cx
his que dnobis edira uiffent impugnare voluiffet,egré ferre debuiflem,modo d ve
ricare nufquam deuiaffee. Liberum enim eft cuique cribere quodlibet.» nce Ari
fiotelem afficiiniuria, quicunqueilli fidem fuam non accommodat,ge i valdé ini-
quus it, quifiuis maiorum opiniones veras,g ab omnibus merito comprobaas g
admituic. Hine mihi ftis ofbus feciffe videbar, cum his qui de eriptisillisme inter..
rogauerdt refpondiffem,ea non fatis firmis effe innixa fundaméis,, & quodad talia
tradtanda opus fiflet exercitatiore iudicio. Verumtamen cum tu vaus maxime om
‘nium defiderestibi clarius,que nam de his mea i fententia explicari  non caum tuis
precibus deuidus quam mea ipfius cupidicate de te benemerendi impulfus, non fix-
ftinco diutius animum ruum hefitantemrelinquere. Acqueycibi adeohonefta cu
ienti moré geram paucis hifce fripisinculis quidem, veab homine omni pror-
L exaratis,(ed exquibusnihilominus facile, axque perfpicue,ve
fperoconceptum animi noftri percipere poffs, fi tamen eam prflantis ingenij fui
aciemadhibueris, qua foles intima quieque fcientiarum penctrare , noftre opinio-
nisfummam perftrinxiyque ad te mittere decreui. & quamuis ipfa res de qua agicur,
?nzcxa&inum deliderat expofitionem, prolixiorem me clfe cogerit quam vols
fem . multa ramen me ubmili{femtclligcs » non admodum neceffaria his. quibus
Aftrologi noti funt termini, ve tuarum occupationum rationem me etiam habere
inltﬂig:rﬁ, arque vefummam obleationem cbcipiam animo fi me tibi aliqua cx
parte facisfecifle intellexero ita humanicati tu gratiam habebo, que mii ovcaliy
D pbuit,imd vero me impulitad ea proferédaquz grata cfe poffin i fimilibus,
idelt pelaro & cidido ingenio praditisacq; ad cuclléda ex cort animis alfam op.
nionem

-~
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huis effectus conuerfo, ideft v quemadmodum nync fapponuntur.o.ct..effe dio
centra quibus faftincEpondus.c. ipfius.n. imaginemut. n. cffe quoddam centrum &
quo pendeant duo pondera. o. inuicem proportionatayut unc.u.i.cc.i. 0,
certe horum ponderum eaufa fatcra. o.5.quam vectem appellabamus  nulla pare
nclinabicur. Redeuntes nuncad propoficum, dicemus g annitente pondeceipfius,
n.minus ad.u. quam ad.o.ideft ad.t.minori vi opus erit in. u. quim .. ad atcollen
dum pondus ipfius.n. & fic per confequens quantd longius cric pun@um.u. ab.t.tan
£6 miori quoque vi cgabit, & confequenter quando vis.aut relifentia in.uita pro
poreionaca crt illque eftipfius.0.ve et.o.iad-fu.vedts non mouebitu., Sed quan
do et proportio maioryelftentiz ipfius.ad cam, qua cltipfus . .ca,que eft.o,
iad.i.u. tuncvedtisa par-
ceiplius.us. cleuabitur , fi
vero proportio minor effet
quim.o.i.ad. i, u. tunc ve-
disab eadem parte depri-
mezur.

Deratione cuinfdam wis adancis.
CAP VI

Vibufdaminlocis veuntur quidi quodd inftruméto piftorio ad ubigédpa-
ftam,yniustanum hominisuiadhibita, que quidem machina cum mihi di
goacontemplatione effe videatur , cuusaliquam rationem proponere voluipro ci-
ius deferiptione imaginernur planum, in quo fedetille,qui volui pattam, & in quo
ipfapaltaclizepolit.T. S. D.&triangulum. T. A. S immobile.perpendiculare.
q?\uElp:(ﬁcieldi&iphnf;angulozu(tm.A.:am'unﬂumlignnm.A.E.vr(&midn:nxe
sum mobilem, 8 @qualem perpendiculari ipfius rianguli,unde. A- loco centri eriv
. D. Oficfemidiameter, qui paftam contundit,& ab cis extremo.O. ( quod. O.
‘quando. D. O.orizontalis cftin baf ditiriangalirepericur) venae ignum. O. V.
iod cum. A.V.fic equale perpendiculari imaginate abangulo. A.bafi.T.S. deno-
e € feu flexilein.O.&in.V.vt elleuare arq; deprimere femidiame
frum.D.O-pofliter.V.O.fiexqualis. A.V.ce.V.medium fiincer. Asct. Evnde. ALV,
cum.O.V.zquales exunt. A.E. funt deinde duo ligna perpédicularia ab, A.ad bafim
e, &immobilia inter feaded diftantia,ve inter ipfa pererifedr.O.V.ct.D.O, pra
& infia ,ne deuier femidiametzum. D.O. Incxeremitate deinde ipfios. Exficignum
‘quoddam tenue, ve digitus polex;ad angulos rectos cum. A.E.quod ab aliquesqui
2ntediétam machinam (fet, manibus cencacur, qui quidem homo idipfum lignum,
ideftfemidiamecrum. A.E.a fuperficie rianguli dicti;ad fe rrahendo, & deinde ver
fis cundem triangulumimpellendo, vim quandam maximam mediance femidia
metro. D.O.fuper paftam exciar,

Pro cuius i contemplatione volo v fecundam han ibferiptam figuram, b, a.
Lx.imaginemur, in qua.u.exprimat. A prima figure, &.a.denotet.0.&. 5
E.imaginemur ctiam.u.a.bafem rianguli.a.v.0.cui.0.%. perpendicularis dicis bat,
ua.addatur. Hucfy igivur.u.o.xqualis erit..x.& fpf.0.2.mag iam. .0,
Viquead.b.ita productam ve.o.b.2qualis 0.2, ponamuscriam pondus in.aimpel.

lere
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i démpleris ex quidrato ipfius.tooooo.emidiametro fpher, tuncradis qua-
drata rcfidui, it perpendicularisa centro fphaera ad centrum pentagoni parciurs,
79461.cuius tertia pars, fi multiplicata fucrit cam pentagono fupra repereo dii cor
poris producet vnam €x.12. pyramidibus componentibus dictum Duodecacdron,
qu pyramis  demum , multiplicata per.13.dabit totam corpulentiam ipfius Duo
decacdripartium.278 5 3549 25791680~

Nunc verd fi cxperiri voluerimus visum itk calculi duorum corporum maiorum
finered? fuppurati,dicem” fiad corp?. 12 bafifi,qd elt partifi3785 354925791680
<conuenit numerus partium.2 5360105794702 6o+ iphus lcofaedr, quid conucniet
laceri cubi partium. 154768 inueniemus conuenire latus ipfius Icofaedsi pastium
#05138.c0 quod probaum (i in. o.propofitione. 1 4.li.Eucl.candem proportioné
effe corpulentizsipfius Duodecacdri ad corpulentiam ipfius Icofaedsi » qua lateris
cubiad larusTcofaedri. :

Hacautem corpora, ita fibi inuicem, & cum eorum: {phaera harmonicé conuenific

uemadmodum antiqui philofophi inuenerunt , ve mir2ndi nonfic, ipfos credidif
(e omnia qua naura conitan, aliquo pacto ex fts corporibus fieri.Confidera qu-
{fo quomodo conueniantinuicem “Tetraedron, Otaedron,& Icofacdron,cum uniuf-
cuiufque bafes fint triangulares equilaterz intelligendo femper harc corporaab ca-
dem {phara circunferiptibilia.

Octacdron, cum Tetracdro etiam inhoc convenit, quod latus O@aedsi aquale
fitei perpendiculari, qua diuidit baim Tetraedri per 2qualia, vefupra demonfiza-
vimus. 4

‘Harmonicis ctiam interua llis hae duo corpora inuicem concordantur, cum bafis
Tetracdriadbafim O@acdri feruct proportionem fefiuitertiam s confonantiz dia-
teffaron. Ex proportio omnium fuperficierum fiue bafium O@aedsi fimul fumpra-
rum,ad omnes bafesipfius Tetracdrifimul fumptas i cfquialcera, confonantia dia
pentis. Negue omittendum eft, quod proportio O@acdriad wriplum Tetracdrifit,
Ve latus O@acdri ad latus Tetracdri. ?

- Proportio vero lateris Oétacdri,ad axem Tetracdri , potentia ¢ftfefquioQaua ,
vt fupra vidimus interuallum cilicer harmonicum toni maioris.

‘Harmonia verd Tetracdri,& Exacdri c eorum fphara, talis eft,ve proportiodia
‘e (phara, potentia, tripla ftlateri Exacdri, & (efquialteralaceri Tetracdri, ex
quo fequitur arus Tecracdri potentia duplum exiftere lateri Exaedri. Interuallum
enimtriplum in harmonicis , componicur ex diapafon,& diapene, & fonaz {peciem
diapentis. Duplum verd cft diapafon, fefquiaiterum autem cft diapente, gug cons
fonantiz perfedtifim fint.

Froportio verd diametri fphera, potentia dipla cft lateri Ofaedri,confonanti
diapafon. Ex quofequiturproportionem lateris Tetracdriad latus Octacdri, po-
centiafefquitertiam effeshoc cft confonantia diatefTzron , & proporsionem laseris
Otaedriad latus Exacdri, potentia,(efquialteram effc, ira quod quatuor ifte poten
tizyideft diamerri fphaera, laceris Tetracdri, lateris Otaedri, e Jateris Exacdri con-
fticuune harmoniam feré perfeiffimam,ijs terminis comprehenfam.gi.3. 2. dixi
ferds quiaditonus fupra cerminum. 3.vel femiditonus fub termino. 2. hoc loconon
reperitut, cuius quidem terminus cflet,2.com duabus quintis.)

"Adde quod diameter fphara triplus eft longitudin ad perpendiculart dudtam
acentro fpharaad bafim Odaedri, que proportio, vefupra dictum efb,dicicur dia=
pafondiapente, pradtici verd eam vocant duodecimam.

Ggg '3 Diame-
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DE IVSTITIA COMMVTATIVA.

FrancifcoFerrario dncifi Jurifconfulto [enatoriq, apud
. fubalpinos grauifsimo .

Asrivs inter nos dum oportunitas vicinarum zdium , & amoris miitui
vis,ad familiaria trahuat colloquia ego de meis mathematicis  tu de tuis
Tegibus, in quibus tra&andis magnum tibi nomen comparafti loquui fx
mus. Cum vero nonaunquam de mirabilli iufitiz commuratiuz inftitu

tononingracus incidiffec fermo, dixi modum , quo formam fiam 3 proportionali-

tace drithmetica difiun@a, & non a coniunéta defumat, 2 nemine liceris prodicum
effe;libet autem nunc per otium latius explicare.dixi enim 3 difiun@a,, & non con-
iunéta proportionalitate, quia in coniunéta, feu conintia nullo paco ficri potctt
taliscommutatio , cum {emper quatuor terminos ad minus tranfear, ve nunc vide

‘bimus. :

. Exempli gratia, Petrus ex fus bonis tfibuat Toanni aliquid valoris quinquagin
taaurcorum. e

‘Vide priufiuam Ioannes aliquid ex fuisbonis retribuat Petro,bona ipfius Pe-
tri diminuta erune per quinquaginga aurcos,bona verd ipfius Toannis , auéta toti-
demaureis..

Ecce niunc quo pacto conftituti funt.4. terminiin proportionalitace ariemetica
peccucs ficcalis permutatio, (ed nondum #quata,nif fiat 2qualis rewributio d Toans
ficad Petrum, ve videbimus.

Cogitentur itaque.4.cormini aritmeticd proportionales,C.A,B.D.Ta quod. A.
mediante fignificentur bona Ioannis. B.vero Petri , pritis quam Petrus aliquid ex bo.
nis fuis tribuiat Loanni . Tunc Petrus {céac partem vnam ex.B.camd; dac ipfi Toan-
i, vnde ipfi Petro remanct. D.Loanni autem. C. quatuor igitur termini conflicuti
funt. B. D. C. A. quorum.B.primus. A.quarcus.C.ucro terius. D.adt fecundus, fed
B.ct.A.funt in fu2 natirali mediocritaze ablque defectu vel excelfu fuiipfius. Non
ita tamea fe haber,C. cr. D.quia. D.deficit, C.aucem excedit fua priori quanticate.
Nihilominusifti.4.cermini conftturi funt in ipfa aritmetica proportionalitace,nam
eadem quantitate qua.D.diminuca cft 3.B.cadem. C.auca cft ﬁpm. A.

Sed quia.B.et. A.tantummodo iufti funt cermini.C.ucrd et.D.iniuft, vtad foam
priorem zqualitatem reuercantur,oporebit ex.C. fecare aliquam partem zqualis
valoris ciqua.C.{uperat. A.vel qua. D.minor eft.B.& ipfam parcem addere ipli. D:
vt bona Petri reuercaneur ad priorem fuam quancitatem iphus. B.& bon Toannts
remancant zqualia.A.ve prius. :

Quare necelfarium non eft, vt talis proportionalitas fi coniunéa (ve inquit Eu
featius feu Michael Ephefius,

fuperquinto capite libr. quin- c B
ti Echicorum ) eribus terminis = =——""  —>—t—yp
contenta,imd oportet ut ipfa F——"— DT

difiuna fi, ut diximus, vbi
non eftneceffe quod.A.zqualis it B.aliquo modo.
DE
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mziam diftein maidrem corim,hoc eft quod fit ex quindué in.quod erit.rs. Ve
autem medium terminum harmonicum inter iftos habeamus,accipiatur dupld pro-
diiti,quiod fit ex printis minifis rermyiis,quod erit. 1. >
* Cuiusrei fpeculatio et itasfignificenrur duo termini dace proportionisabi . b.
et biriquonim: fisna erit.qir.cius quatatsn fir, g 0% fie et imaginara boe.
paraliela ad.o.ry Siedsboxequalishir.crquufimilicer & ducaturxiy: paralleaad
Fioer, uliadigx. Tanc habebimusib,6idiale ¢ produicto,quod fi ex.qurin. b
ct.b.y. cidem ctiam zquale, et.g.e:pro produtto, quod fic cxicptin.q:b.criql.pro
co,quod fitex.qxinbr. Vide, S s o firexi. b.
i bur Dicoiuriedb.ojefle mirmimbim terminit €onum;quos quirimus,et.y.bicum
apmediumiq.cwerd maximuin hoilifii6di proportionalitacis. L
- Primiiit ergo et cimus ex prima fexti vek. 18. feprini eandemekiftcre pro-
m'on:mmt‘:. adb.o.feuad

dun.y.ad ol vey:Lad o,
Ui, ideft.q.y.minof cft

P
mhinum. & O qy, ad.q vy X 24!
stqadrb. vmnxrpealcioxem
xematis,{equitur,u.y.cffe differentiam intermaxim@ -
& medium terminum,ctn. x. effe differencism’inees 7 -
mediom & minimum dite proporionalita
‘cadem proportio eft.q.e. maximi termini ad:b:o:mi-
nimi . qua.u.y¢ GFertia inteF e/ & griomonem,
w.b.y)ad.ux.(differentia inter dictum.
minimam term a fomeambe ur.
vediximus, Quare,b.y.coniuncti cum. x. u. m
lrmints érity i idemmve dictum ¢t yduplas eft ¢i
quodfitex.qbuinbur, - 1 wiiisoisicqons itk
R A o B M e XXV
4 b ésflog i i il i i
A LIVM étiammodurh ab niquisraditad hoe problema perficiondum
ﬁ. imunquialf, Inueniprmo neerdtoscminosessmonsme-

s terminus inari mﬁ’aﬁpﬂmopf,?ﬁr@lﬁ =
multiplicetur ynufqtiifque dictorum extrémiontin,

deinde multiplicentur ipfi extremi inter fe'] ynde
habebimus tria producta eadem proportioné inui
cem exiftentia, vt quarebatur, 5

Excmpli gratia, ponamus duos propofifos ter-

#hinos effe. 3.t 2 . quorumi medius arichimetice
effet.2. cum dimidia ynitate , per quem cum ynum
quemque priorins miultiplicaucrimis,cmérgét no-
bis duo producta,quorum primum ideft maivs cffec
“ogicum dimidia vnieate | eliquum vero effer
-4uinque, producum poftex quodex ipfis cxeremis
provenic, erit.6.quod quidem eft harmoric? collo
“eatuntifiter..cum dimnidia vnitate & quingue.

- uiCuiusrei fpeculatio omnis & pracedentithcores
imitedepender. Sint exempli gratia, duo termini

? po
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Tum, cuius data ficb afis tantummodo fimul cum angulo, qui ipfi bafi opponitur.
Imaginesis igicur, triangulum dacum effe. obeufiangulum. a. b. g. cuius baficb.
dicnobis dara imul cam angulosa,ci oppofio , obtufodues Confidera etiam cize
culum.a.b.g.q.ipfum wiangulum circun(ecibentem , cuius diameter.q.e.p. tranfeas
perm-punstum mediumipfius.b.g.iic protractis imaginatione.c.g.ct.g pcert erie
mus angulos.circa.m.retos el x.5.testij Eucli-angulumd.q.e. g. duplum effe an
gul0.q-p.g.cx.19.ciufdem, vnde equalem angulo.a.qui cciam duplus ¢t angulo.q.
.8.qUIpIOpLEr pLopoL um,
;Ezbi{ogl;xm&?:g&?ygbpogijl&x’z‘é‘fﬁor—‘v fout
de.p.g.ad umig. drchs.2/p R quik . g ve
dimidium ipfius. bdgs xibi data eftscognofees .
etiam.p.g.vem.g & ic tertium latusmap.triana.
uli orthogonij.p.m.g.&qa ex. 34. tertij quod

.in.m. .cft zquale ci quiod ficex.
ideo cum dii ‘mmyoaék

voluerisinuenire ﬁn‘t}um circunfe-
réftig correlpondentent’ puncto

. @;TH&E‘, ..Hkinuevﬁn.
ueniemus lineam. K certiam i
Mnd opoiﬂ&ﬁdx iate curm. b,
vnde.erit media proporcionalis

mummﬁﬁ%ﬂm& %
#d.Kinteniemus.e.ctiig.d.medic-
eas fecundi axisia fé habear, qua po

feaiundiaaximaiori, ad sngulosrectosin pundo.e.dabit fioum pundifqusic cx
difta.2 1.primitiby Pergei,, dnli:modnsl;mlimeﬂ. ¥ &

Accips
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Roponitur ctiam quoddam vas , cuius pes fic quarta pars totitis vafis cum oper
culo,parsautem media fine opercalo , fit quinga pars pfus e ppereulm
ero. 18.ibras pendeat. quazitue nunc quantitas dicti pedis.

Exmethodo cnimantiquorum inuentas eft pes. 4. cum. 14.decimisnonis tas
fiugn pastium , fen librarum » qualium operculus eft18. Videamus igitur & nos ex'
noftsa figura, quo paco hoe refpondeatveritati.

Tnuenta enim fanctria producta , iZ orca ex dicta methodo. 10.150. go. quz fis
Tocis notaui, vein figura. H. fubferipi etiam dussillorum pofitiones.s.et. to. cum
fna differencia.s.8¢ cum productum. 1o, orireturab vno latere. 7. reliquum erat.
1.quod o loco notaui, imilicer quia. To.productum pro vao citis laterum erat.
sureliquum autem. 3. {0 loco pofii , & quia differentia inter. 20.¢t. r.duolatera,
quecft19.2qualis cft i ; queinter duo confequentia duarum pofitionum, etiam
fuo loco ipfam confticui yfed quia hac differentiacft ynum laterum producti.go. e

o reliquum latus quafith eric. 4. cum- 14.decimisnonis', re@e igitar operacur.
fed cum eadem proportio fitinter differentiam. 5. fuperiorem, ct. 19, inferiorem,.
quecltyninsantecedédis ad faum
confequens , quare. 1 0. anteced:

Dabebit pro fuo confequenti. 38. 100 S0
u.5.hlb1.h{r.x9.et-+mm.x4.da— 3 prapz 3

T

- Hulufimodi autem rei ratio ita. o
fe hét,efto linea. . ¢. u cuius pars 7
a.ficquartareliquarumieitnéa
rum,fed.c.fic quintaipfius:a. Tanc * } P
clarum erit quod. e. rit vigefima H ¢ sifay
diGtarum. e.u. quarceerit decima- 53 5 g

nonaipfiusu.fed ciu. sipta fieve.
38 rectbigicur dici potefbfia: uc. R L
e

*

29, protienitab. a.uc quinques &
quot ipfius.a.proucnictuut.13. \

cimisnonis habebit. 18. rei¢ igie ot :
dictum fuiffe .1 9.provenit & 5+ oz
4 quo prouenict.18 ¢ 2

Quis enim non uidet quod diui 9 e
fa.cum fucrit.u.in parces. 19. quod
quingueillarum zquabunturipfi. i
a.cumqualibecfieric zqualise.  © © 2
quinta pasciipfius.a.

Ac igitur mea numerorum difpofitione medianteseperiunturipfi mumertin
H feriores naturalicer confequentes  correfpondentesque ipfis fuperioribus an

tecedentibus; quamuis malcoris cSringere pofic, ucgenerationes feu com-!
‘pofitiones ipforum ignorentur: & quia tam  differentijs crrorum » quam ab illis,
quefuntinter ucros confequentes numeros( propees corum equalitatem) clicitur
ipfaboras, properc e antiqu s Bl s s oo fosfan
(equuti, ucl experientiam , quam rationem: qu quiden ratio pendecab ipfisna-
turalibus numeris confequentibus (ue fapraidimus e incognitis ut plurimum
quod iipfosinucnire primo nobis dacum fuiffe, unica anedmodo pofiso fofice-

P o
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conuerfa proportionalitatein. 1. quintiscum.a.d.ad. d. o, iam probatum fuit (vbi
B.)iraefeurAadBe .

%diupfindpiohuiﬂl fpeculationis probatum iam fuirita cffeipfius. d.a.ad d.c.
veipfius.D.ad.B.ybi notarum eft. M. quate ex.2 3.quinti, Archimedes verum dicit,
quod.d.o.ad.d.c.critve.Dad.A. picin il

Sed cum.d.o.ad.d.efehabeatut.D.ad. A.crit ex conuerfa proportionalitateiam

\» difia.d.c.ad.d.o. vr.Aad.D.per euerfam vero erir. d.c.ad.a.o.ve. A.ad fuum refi-
duum.quod refiduum componitur ex fimplo.b.c.comriplo.b.cum duplo.b.o.quod
ate iplo videre poreris detrahendo. numeros ipfarum quantitarum quain. D .
reperiuncur, ex numeris carundem,quarin. A. quod quidem refiduum fignificerur
acharadiere.E. Vnde ex conuerfa proportionalitate verum dicit Archime. hoc cft

i caddeviEad.A,
.ad,

exfuppofio, ideo ex

17. quintiveru whoc eft quod ita eritipfius.d.c.ad.c.b.ve.a.c.ad.c.bi
& yrc.dad.db.& ex.13. ciufdem eadem proportio eritripl ipfius.c.d. ad triplum
ipfius.d.b. quiedupliipfius.d.c.ad duplumipfius.c.b.ve inquit Archi.

Ex qua.x 3. compofitum cx..c.cum riplo iplius.c.d.cum duplo ipfius. d. ¢. can<
dem proportionem habebitad compofitd ipfius.c.b.cum riplo ipfi%.d.b.cum duplo
ipfius.e.b.quam ipfius.d.c.ad.c. b. Sed horum compolitorum primum fignificerur
per.H.fecundum vero fignificatum fuit per. E. vnde.H. ad.E. fe habebic ve.d. ¢. ad
c.bufed.E.ad Asiam dictum cf offe vi.0.c.ad.d.c,vbi fignatum eft. . quare cx. 23 -
‘quinti cadem proportio erit pfius.o.c.ad.c.b.quz.H.ad. A. veipfeinquir.

X Ex18. pofteaciufdem ita erit.o.bad.e.b.vt.H.Aad. A,

Notandum etiam eft quod fi collecta fuerint omnes partes compofiti. H. A. hoc
eft duplum.a.b.cum duplo.b ¢.cum quadruplo.b.c.cum quadruplo.b.d.cum fimplo
a.c.cum triplo.c.d.cum duplo.d.c.habebirur triplum.a.b.triplum.b.d.& fexcuplum
b.c.vtipfe dixit. Quodautem hoc verum fic, cum diftinét fucrine omnes parces ,
vt in fubferipris his lincis videre eft, videbis quod fi ex. . derata fucric fimplex.a.
c.quz quidem pofteaiundta vni ex partibus quadripli.b.c.ipfius. A.refultabit nobis
ynaintegra, a.b. Vnde habebimus wiplum ipfius. a.b.& in.A. remancbi triplum ip
fius.c.b. Deinde fi ex. H.auferaur riplum ipfius.c.d.& ipfum addatur tribus pari-
bus guadruplib.d.ipfius.A. habebimustres vices.b.c.qua fi iungantur tribus, que
remanchant in. A. ve dixi, habebimus fexcuplum ipfius.b.c. & in. A.remancbictim
plum.b.d. cam duplo ipfius. b. e. Vnde ficx. H.demprom fuerit duplum ipfius. d.
€. quod quidem iungatur cum duplo ipfius. b.e.habebimus duplum ipfius.b.d.quod
coniuncum cum fimplo.ld.quod in.A. reliétum fuerat , habebimus eriplum ipfius
db. Vernm jgitur elt quod inquit Archimedes, hoc eft,quod. H. A. efteriplumip-
fius.a. b.fexcuplam ipfius.b.c.& triplum ipfius.b. d.

Verum etiam dicic ex eo(vefupra probatum eft Jquodia.
in continua proportionalirate, quare ex conuerfa proportionalitate erun fibi inui-
cem continuze proportionales.

Nuncautem cum.a,c: e.fint continua proportionales n ca proportione.
inqua finc. vein principio diximus  erit ex.22,quintia.c.ad d.
e.veab.ad iam.c.b.ad.c.b. Vndeex.24. ciuldem.a.dad.d.e.cricve.a.
b.cum.bic. ad.db.&yr. cb.cum.b.d.ad.c.b.& ex. 1. didti ve.a. b. cum, b c.bis
fumpto, & cum.b.d.ad.c.b.Quare ex conuerfa proportionalitate, vt f¢ habet. ¢.d
ad.d.a.ita fe habebi.¢.b.cii.d.b,ad d b.ci.b.c.duplicaro & ci. b. 2. veinquic Archi
‘medes. Nanc antecedens vocetur.Muhoc eft. b.c. gim.d.b.conlequens verd , hoc

a6 ¢ 3D eft
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proportione diuidentium , quainuis ex aduerfb.
uius ratio ex. 5. fexti aut.2o.feptimi dependet. proutin fubferipto ordine fa-
cillime deprehendi poceft

THEOREMA LXXXL

VR quanticacein tres continuas partes proportionales (66 , & per figulas.
C ipfarum diuifa, famma triom provenientivm quadrato mecdj proucnientis
:q"n]lism~ 7 whe g $

Exempli gracia , proponitur, 14.diuidendusinerés continuas partes io-
ulens eyl mumes:aper fngulascinidinr s quo s o
hientia oriuncur, nempe X prima parte. 8,proucniés ric. 1.cum tribus quastispar
tibus e fecunda. 4 darur proueniens.3.cum dimidio vnius , & cx tertia. 2t proue-
nint. 7.incegei, qui in fummam colle@ti dan. 1. integros & vaam quaram par-
tem tansumdem videlicer quantum quadratam prouenientis medijy hcaipe. 3 -
«cum dimidio. -

‘Cuius fp=calationis gratia totalismumerus fignificeru linéa.nc.qui in res par-.
tesdinidapu. .2 .c.cx.e:c.qua fint continuz proportionales , quarum fingulis,
‘numerum.n.c. diuifim effe cogicemus prouenicns autem cx diuitione.n . per. .
adfitii. diquod ver6 prouenit ex diniffone.n.c.per.a.c.fit.d.u.proueniens quoque ex
dinifione:n.c:per.e.c.fit.o.quorum fimma fitoiquaferitucefle aumeri wqua-
lisrumero quadsari.d. u.Quod hacratione probabosproducarar linca.i.o.donet.
oparqualisfit.o.u. crigarurds.om-zqualis.d.: perpendicularicero.pin puncto, o.
qu producarur donce.o.q.viicatific equalis, cermincnturs duo rectangala. m .

exquo habebimus reétangulum , aut productum.m.p.equaleqaadaco, d.u.
16 foxiau. 20, fptim, quandodtdem wiaprouenientia i cx
cdntitheoremate funtincer ¢ continua proportionalis,proportionalitate qua

D vt fybtisor ol produiioar el ot
ficum quoque probatum erit. Numerus enim produétiq. i wqualis eft sumero..
([smma.i.0.Habemus autem ex definitione divifiénis ita fe haberemnicad.i.d. ficar.
naado.q. Itaquepermutandoficfe habebic.ncadaaficut.dihoceftm.o.ad.
o.q.fed icue e htbet.n.c.ad.n . ita paricer ¢ habebsio.ad. o hoceftadiorp. Tt
quesi:ado.pfie e habebic fcum;0:ad 6. quex quo o 1. fextigut. o0, fprim,
gl e & confquenier quadatod. Veautem lerainpnabe

; fe queat..0.ad.0.u.fic ( habere, ven.c.ad.na. fciendum eft quod fic
fe haber.i. d.ad.davur.c.c.ad...ex quo componcndo fc fe habebit.iu.ad.d.. fic
aitca.ada.cdgormidndoici 4 o4 40 0 4T

adcave.duadeafcdaumexpres 6 e A
cedéritheoremate e fehabear. d.u.  * H ———Ht——— W
‘adatoficuteadda b permurand6 i1, 70d isigne @V ry
ficfe habebi dnadacdicurioad § d i aloails 1 \ad
Bnexquoex. paiquintificfe habes [Tt gt

mh.s&wpmmﬂmql‘: . per- s
. loue.i. 5. ad.u.0. ve s 2ada, . & eOmporicndo
it = 31

i
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Zonte; cogitemusctiam lineam. A.ti.x.illud coni latuseffe; qu od fummitace ver
fisbafin tranfic permedium lacicudinis ipfius gnomonis, concipiamus etiam meze
e:a-communem feétionem effe rianguli fupradiéti cum azimuc hora, necnon pun-
“@um.K.eff: commune radio Solis.0.2.8 fperficiei conice , quod quidem eft illud
quod quaritur, hocfcilicet modo. Primum cognofcimus angulum.p. A.tive medic
rasanguli totius coni,& angulum. p.rectum, vnde.t.tam intrinfecus, quam extrinfe-
syl A psobisenguins e, Noncenm iAo cognofcatur, fi
gnomon . o. fixus fileritin {uperficic conica, ita qd cum latere. A.c. cihiciatangul
A.co.&lateraliter faciat angulosrecos cum fuperficie conicaiad quod efficiendum
nulla eft diffcaltas, cognofcendo deinde. A.t.fimul camangulis.A. . ¢ inwinfecis
trianguli orogonij. A.p.t.cognofcems.p.t.et. A.p-vnde etiam totd.o. p. fed cogno
feendo.-p.cum angulo.p.o.c.(angulus enim.p.ose-cognofitur ex-hypothefi cum
fitinter azimur Solis &azimut gnomonis) camangulo.o. p.e.re&o cognofcemis.p.
e ét.0.e.deinde cum nobis pota fit.0.¢.cum anguloaltizudinis Solis.c.0. 2. &angu-
1o.0.e.airetto cognofcemus longitudinemazimutalis.e..necnon quanticazem. 2.0,
Imaginara pofteaa.q.zequidiftante.c.p.habebimus.p.qequalem.a.c. cx. 34: primi
Encli. Vnde diabus..p.et.p.qmediantibus,cognitifd cumangulorecto.p. cogno
feemus.0:qinecnon angulum. 0. q-

p-quomediante, necnon median-
reangulo.q.Aur.et.A.q.cogn
gnofcemus. Aui.et.q.i.que.
prai. q.o. relinquet nobis cognitd
i.0. Ee quia..i.q.et.0. K. a. femper
fant in cademfuperficie fecante co’ -
num, qua etiam fecat fiperficiem
wianguli.A.g:xad reétos ex.r8yn
decimi, cum linca. u. n.perpendicu
Lavis e fuperficiei trianguli. A,
ex.8.diéti,quia parallela cft.L
‘perpendicularis eft perfi
gult.o.p q.ex.q.cinfdemy fequitur,
quodtalisfectio (qua infelligatur
per.uK.in.) femper it elliptica,
velparabole, feu hyperbole, puc
finea.o.i.q tabirljmxeoni,ogyo i
fitum lateri , A.i.diftento inipfa fuperficic conicayfeu ad fiiperiorem partem proda
Gumvelipfi parallelum. = :

Supponamus nunc diétam lineam.o.q,fecare diétum oppofitum latis laceri. A.i.
‘verfus bafim,vnde fectio.u.K.i.cric elliptica. quod facile cognitu eft me
pione angulorum,Agictq Adincerfe, co quod effent gquale, i

arabola effete.2 7:primi Eucli.¢t.1 1.primi Pergei, fed fiangulus. A.q.i.maior efx
fetangulo.q.A.i.fedtio cifer ellipfis,ex ultimo poftulato primi Euclid. & ex.1 3.pri-
mi Pergei,(cd f dicts angalus. A.q.minor cloeangulo, A.tune edtio et iy et
bole-ex diéto poftulato &ex. 1gei. Sitergo primum ve did eff, hoc
eft, quod (ectio effec oxygonia , ide t elliptica,fen defectio(quod idem eft, ) fepas
ratimoportebitnos cllipiim defignare fimilé ¢qualéd; ci, qua cft .qf quidé
difficilc non erit, quoticfcunque fuos axesinuencrimus , maiorem feilicet, & mino-

rem,
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figurisrectilineistam paris, quim difparis numeri. Sedaliam quandam majorem
ingqualitacem habencha figura numeri difparis,qua eft;quod quado linca: ticam
‘quim ipf.i.p. 2 .

pocdicularis fucric,
ideft quado..i. com
dictisparcibus funis g
angulos rectos con-
fhituerit, cic ratione
Igitudinisipfius.c. ¢

i. maioris quam . &
c(quiacum ft.cig-
qualisipfi.ca‘erea.
maioripla. c.¢
‘etiam maior ficip
i) pondus
ipfia

oppofita s ;

- eddémob caufam fuperabit n
s fuciceiricgularem, & n vaiformenn; & obid
“etiim perardunm, praterictas,quosinfiguntan-
‘guliinparcem pendentem afcendérem funis,qui-
do vnum exclaceribus vaicur cum fne.

Aliaminequalitatem habent figure pares, qu
etiam inimparibuscemitur,ctf aliguancylurn die
erfiiquab co oritir, quod fanes fi modd ma-
‘gis,modo minus propingug centroqui inxqualis
diftancia;naioremminoremd; vim fiper dicam 2

centrum obraiones in fecunda parce cap. decimi B B
huiustradatus propofitas, gignic. Nullaautem. |9 | i
exijsinequaliratibuscircalats Aigure contingir. lud verd , quod de pentagonis fi-
guris dixi,omnibusaliis figuis difparibus accommodari potefts. 1.
|Secundus modus eft carum rorarumyin quibusaliquod animalincedit;qua f cir:
cularesnon efn,tantd diffcilius volucrentir,quanto pajcioresangulos haberens
iod cum pe fe pateat,non demonfrabo. Stergo quantd pluresangulos habebit.
g o b modoagilior erit,. Cicularis giturfi-
‘gura,qua ex infinicis angulis cficicur,omniumagillimacric.
Tertius modus eft carum rotarum qumanubrius habenr, quie etiam quantd
paucioresangulos habebunt,tants quog difficilioresreddentur, tam rationeinimi
2 CXCreet cum vacuo naturagqua violitig,quam anguli acri faciunt,cum
expellendo,ve ipfi occupent locun, quemipfe aérimplebat. Q god nullo modo po.
ecftencnire circular figura,

‘Nuneriobis 2d dicendum reftatde fpecierenolutionis rotarum , que paralicke
fine orizonti,quibis accidit poffe volu primo tertiodsmodo fecund fpecici,dcob
id f circulares non erunt cadem fubibunt incommodade quibusinfecundailia fpe
cieloquinifimus. fed circularesrot huius tertiz fpecici ad revoluendum erume re
Tiguis ed faciliores,g vno fol polo niuntur; Quodaalis nequaquam conceditur.

Super >
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imiss i famma vnius diétorum prouenientium cum vaitate dat primum numerum,
quid ipfa cadem ynitas dabit? ex quo propofiram oriacur.

Exempli gratia, proponuntur eres numeri  primuss. 2o.fecundus. 34. tertius. 3.
Tam quarimus dividere primam.2 .in duas parces quz micu diuife prebeant duo.
prouenicntia , quorum famma tanta fitveper cam diuifo. 34. proueniar numen

s tertio numero.8.Quod ve praftemus iubee regula fecundum, 3 4. per eereii,

vnde prouenict.q..cum vna quarea paree,quod proucniens i
uenientium ex divifionc duarum paretum quilitarum , quefi diftingu
mus., pracedentis theorematis methodum fequemur, vniratc faperficial pro fecus
donumero propofito fumpea, acfi diceremus , diuidatur.. cum vna quarca parce
in duas ciufmodi partes , ve produdtum vnius in aleeram fi vnicas fupeficials, cer-.
€& fiactis integris cum quarea parce conjungendis, darencur vnicatis decemfeprem
uarte lincares, verum cum necefTe it cx preecedenti theoremate , dimidium in
Eigbis mulsiplicare, efferd; dimidium . 8. quartarum partium cum o@aua, com-
modius torum conftituctar. 34.0Gauarurm , quaram dimidium,nempe decemfep
temoctauz, in feipfum muliplicatum crant.28..fexagefim quarce vnius incegri
fuperficialis, quandoquidemintegr fuperficale , cuius vnicaslincaris n.8. parces
dividitur eft.64.v% ex primo theoremace huius libri deprahendi poreft . Nuncvni.
eaxe hacfuperficialiy nempe.64.ex.2 8. detrada; fpereri. 22 5. cuius radix qua-
deaa, filicet. 5. coniuncta dimidio ditorum prouenientium , nempe. 7. dabit
‘maius proucniens. 3. detratad; ex altero dimidio,dabit proucniens minus.s.hoc
eft promaiore proucnicnte, 32, 0étauas, & pro minore duss, quator filicer ince-

03 pro maiore, & quartam partem vaius integriprominore. Nunc.f exregula

T i - vai, nempe. 5.dant.20.primum numerum ', quid
dabunr. 4.integra  proveniens inquam maius ) dabilc cerce. 6. paitemmaiorem.
“Tuun(s dikeisns, R Qara pars comunet vobur dos 207 quid dabic quarea illa
pars(hoc eft prouenicns minus) dabit pfectd quatuor filicet minoré parcem,quod
ab antiquis cereé ignoraru fuic, qui , inuentis_proucnicntibus  quicueruntyne-
feicntesijs vti ad inueniendas duas primi numeri partes.

‘Cuius fpeculationis gratia , demus primm numerom fignificasi linea: c:u.cuius
parees .c., 2. &a. u. fint qua quaruncur alter verd numerus fignificera finca. by
d.erciuslinea. g.f.prouenicnsaiit iifionis.c:a.per-a.u.ftn.c. diuifionis atc.a. -
pera.c.fitt.o.fimma cerit. n.t. 0. nitas verd.icto. 1. Tam f numerus. £ g tertio
propofitus ex diuifione ecundi per.o.t.n.profeiridcber.Ex. 1 .theoremate pate,
quod fib.d.per.g £diviferimus , proferetur.o.t5. qui cum fucricinuentus., fimms
effe oportet duord proucnientit, ex diuifione murua duorii numcrorum, nempes
a.¢. peracraupera.c.deindemanifeltum el cx.. 24. aur.25.cheoremate cort
productum ( mulsiplicatis proucnientibusadinuicem y vniatem (uperficialem fucu
rameflc. Hactenusigiur, totum. oun, ex doirina prascedentis theorematis diuie
diturinpun@o.tita veprodudum.o.sin.t.n.
folam vricatem fuperficialem cGrincat, quo

it fvancdicm e cogisuerimisn, i e T L
& proucnics effe ex diuifionc.c.a.per.a. .et, e %
t.0.proucniensex dinifonc.a.u. pera.c. b sy
tebit ex definitionc diuifionis, quod eadem ST 2,
critproportioa.c.ad.n.tque etaad voie e

semnicauados ademqueetea:
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e.g.vndeangulus.g.e.q.zqualis ericangulo.b.a.g. portionis, cum duplus it angulo
q.p.g. mnedictai angult ipiius portionis cx.19. tertij, ita quod angulus.q.c.g. nobis
cognicuserit,& fimiliter arcus..q. & confequenter ar-

o p.g.refiduum medsjcirculi, & fic.m. ¢ eius finus e

s, & criam chorda.p.gvedupla finus dimidij arcus. 7
P8 .. cs s erfls,vel v cerium lausrian ‘> 2

guli orchogonij.p.g.m.vnde nobis cognitaerit propor

tioipiius.b.g.( que dupla eftipfi.m.gad. m.p. & quia

‘productum.p.m.in.m. q.zquale cft i, quod it ex.b.m.

in.m.g. ex. 34.certij,quapropter nobis cognita crit pars

Qum.qua cum.p. m.complet totum diametrum.q.p. va

de nobis cognica erit proportio ipfius.b.g:ad:q. p. qua

mediante cognofcemus diametrum fecundum parees il

Ias quibus propofita fueric. b.g. a2

Hoc autem problema non innumeris fedin continuo ab Euclid. ponitur in. 33+

eertije

De inuentione alterins trianguli conditionati.

AD EVNDEM.

4\ Voriclcunque ctiam inuenire voluerimus triangulum aliquem, puta.n. q. 0.
Q qualm riangulo.t.(exempli gratia) propoito,qui habeat angulum.n. 2=
qualemangulo.a.dato, latera vero continentia spfum angulum.n.int inuicem pro-
portionata ve.x.ct.y-ira faciemus. accipiemus lincam.n.m. cuius volueris magnitue
dinis, fupra quam conftituemustrizngulum.m.n.p.zqualem triangulo.t hac mecho=
do, hoc eft prolungando latus.r.z.trianguli.t.quod ft.r.c. ica ve dplum ficip(i. . z.
‘ducendo pofiea.c.c. habcbimus ex. 38- primi triangulum. . ffe dimidium cotius.
erianguli.r.c. e, dcfignabimus deinde ex. 44.dict luperficiem.p. . m.b.parallclo
grammam xqualemd; rianga

To.r. . c. habentem angulum.
n. xqualemangulo, 2. ducatur
poitca.p. m.&habebimus trid
gulum, m.n.p.zqualem.t.cum
angulo.n.zquali angulo.a.pro
ducarur poftea.n.p.ia ven. Ko
fehabeat.ad.n.m. quemadmo
dum.x.ad.y. quod erit facilli-
‘mum producendo. n.m. et
Keindexerminaté i oporeuerit,
deinde casad zqualicatemfe-
candoipis. x. ct.y. efficiendo
exempligratia quod.n.i.fit

ct.n.u. ipfi
deinde punto.m. ducendo.m. K. zquidiftanter.u.i.cx. 3 T+
primi. & fic habcbimusex. 4. fexti proportioncn.x.ad. . ffe incer., n. K . . o
m.inue-
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nionem, fi quam fortaffe exillor fcriptoram fe@tione cSceperuntcirca ez, de qui=
bus nunc fimacturus.

‘Quemadmodaigitur ab hoc authore ter feripru fuit de coteadictionibus. fiue
erroribus Ephemeridum, & earum calculos fequentium, & de ratione qua cognofci
poteft ftus & locusalicuius fuperioris plancta, divefus b e0, quiabipfis Epl
vidibusaffignatus ft, ea difputationem hanc meam dividam incres parces, quo fci
licet minus confusé,& magis diftinété 2 me fcribatur , plapponendo, ve animaduet<
cere potes, huius fripeors intentionenyaliam non fuilfe,qui oftédere,quod fesipro
res Ephemeridum diuerfimode ciufdem cemporis locum plancta affignaute ; &
quod cum faciant modo nimium velocicer currerc;modo himiumin o figno mo<
‘Tari, ve(exempli gratia)Martem interdum faciune morati fex; aut feprem menfibus
invio figno. 1dq; poftea in caufa cffe ait, vt Aftrologi indiciarij fallatur , & fimul
careant certis fundamentis rationum quibus fitura iudicent, & pradieant. Primunm
ergo videndumm eft, quam rece hic vil i arce,& (cientia,ve aliorum opinioncs, 8
feripua redarguere poffet. Deinde videbimus quomodo verumfic, & poffibileid
quodab Aftrologis hactents credicum,arque traditum eft,& qua ratione pofint|
siveri caleulid peritisregularam feienciae. 7 : a fits3iR

Tn primo igitur tra@act inferipto Animadnerfiones  prafippofiic Author prod
feffores huius (cienti nefeire inuenire vera loca plancearum , quia veuncar Ephe
meridibus, in quibus corum loca non reé? funt notata . Quod fecunidum ipfamori.
tur, ex exrore calculatorum, feu computiftarum, potius quam ex vavietatc tabula-
sum, & quibus Ephemerides fumpt funt, hoc ramen verum ion eft, Ephemeridas,
feilicenitainer (e differre  ratione errorum computiftarum tantummodo, fed po<
s ratione ipfarum tabularum, i interdum contingere poffic crror aliquorum mi
nutorum , nec nion graduum ,non propterea Ephemeridesita fpernenda:func. In
‘multis enim calculis, aleserrores excufabiles funt, cum ab nnumerabilibus propé
accidentibus oriri poffine , praxfertim in caleulis prucenicis.

Videasur deinde vbiis profert quinquagefimum enuntiatum centiloquij Prole-
‘mgi, fatismendofe. Prolemeus enim ibi fic ait. :

‘Non obliuifcaris effe centum viginti coniunctiones,quasfuni in fellis estaticis ,
inillis enim eft maior {cicntia corum que funcin hunc madum fufcipiendi incre:
mentum, & decrementum.

Nam, nequecoinloco; neque alibi, Prolemgus quidquam eiusdicere voluit
quodab hoc profertur. x

Pergatur poftea in pag.2:8¢ videbicur hunc exiftimare abfardum quod Saturni ;
& Touis coniundtio vera annis 56 3.potuerice(le in Leone figno ignce riplicitatis
‘cum corum coniundtio vera anni. 1 5 4 4. faeric in Scorpione , ligno iplicitdtis
aqueie,& cum coifus eorumanni 3 §3.futurus icin Pilcibus , figno paricer eripli-
ciratisaquea. Iea enim aic!

‘Nam poftquam duz (ell coiuerint, non prius ub alio alteriustriplicicatis igno
inter fe fane conuentura,quam per omnia figna que eiufilem ternarij cum primd ex
iterine prius coniungdtr. lea fentic Prolemeus ycaterids nonafpernendi nominls
Aftronomi.

Eetamé Prolemeusnunquam quidqud huiusrei accigic; 8 quamuis Albumatie
& Alchibitiusde co logudtaryistamen cosnon intellexic s cumill ibind agane de

pe-
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seflevus fccabit cathetum.b.o.in puno.c.intra fpécilimsnec dubitinduin eft giiin
linea,e.b.fectura fir.b.o.co quod cum angulus.o, .. ie maior igulo.e. o. .
primi, & fimilicer angulus.b.c. £fequitur ex.r,didtiangulos.bie.o.ct coub. el i
notes duobusrectis, vide ex penultima petiioné prim,du hHé, bie.ct.o biinuice
ekeraliere ; hoe ¢t

concurrent. Quare poffamus ex hoc , quodddm corollaria
neceffari stper exiftat,velinea.c e.minor il ifica. .6, @ teniat quodip
faneceffario debeat femper maior effeipfaleg.clarom eft e7 tertiy Eueli, Nunc

& db.c.ipSifeti vndd cerei efimilis,

imaginemur ductas effe duas cagented b :
pofibiletit ve ey, Accipisitios

quodab inceruallo inter.h.ctid-puricturh

nunc.p.c.minorem mcdientdpliuﬁ.b.c:&i[p o.pimagincmliF tangencem;p! g,
in puncto.q.prorractaduefc. b. quve radiie Ineidsiie, tunc dicoyFadivm reficxin
ipiius. concurrere in coden pund:ipitiscachetiy i ero dieris g fic.Effo
igiéradius dictas.c.q.s Imaginemur cigeriiciiin piinéto. k.18 quinti Alla
zem, vel.1a.fexti Viellionis proportio Eritieb oAb & milireie
ipfius.b.pad.p.c.vub.o.ad.o.c. x eaden. Qiiare ex. 1.quiii Eucl.proportio p
Gbod P Ceerit veipfius.b.i.ad.i.c.fed quia.p.b.ve parsipfius.b. i. minor et ip-

£a,c1g0 ex.14.diétp.c.minor erit ipfa. c. i hoc ¢t cotum munus fua parce, quod cft
impoffibile, quare non in ipfoRathec videlisar imago ipfius obiccti.

Aliud notandum etiam cernére potzs ex iplis fpcculis (pharicis conuexishocelt
quod poffibile ficaliquoties sadiu reflexumconcurrcre cum catheto incideniae
extrafpeculum inter puncra. g. et p. vt exempligratia. fi punctus. p. cffet exacte
in medi6 inter.b.ct g tunc puncgum. c.ipfivs concurtus cum cathero incs ¥
nter.ge 'qufc"xnnu JebEar vididére anguld.bidc.p equalia,oportebic
‘c:poficum ¢ffe ncer.g.e.p.quia'angulus. g q:pimaiorc tatigulo.piqubive per céfaci
e pores ratiorinariyimaginando cir :
ifam cis Migﬂnﬂ. bigdia
metum perpendicolarem. ad. g. b,
in puncto.p.producendo poftéi.q.
Pyl ad AT parce circunfiren-
el ipfius circiil atguméado dein-
de mediante vicimfo, iflud idé
‘pores criam feire ex.22.quinti Alha
Zent. &ex.26.fexi Viccllionis. va-
defiad ambas pupillas vencrincra
dijreflexd ipfius obiccti.b.a duobus
E\.muh ufmodi fpeculi ita di-

antibus  puncto.g.ve.q.unc com
munc punctum concurfusaxium vi.
fisalium eric in cathero inter. g. p.
b1 apparebit imago ex fuperius di
ionibus, ita vend folum con

is, fed criam conuexis hoc accidere poffir.
In planisautem nunqui hoc poreft cucnire,ve tibi alias dixi, €0 quod i accépéri-
musreced.m.r.pro i fectione {upficici.l.t.x.reflexionis &fuphciet (peculi pictids
Tucidum. incisd; incidentiz..x. ce.lim. reflexionss etiam
X.y.ctm.z.cumanguliLx.r.ct.y.xh.ctrx.caquales inuicem fine,& fic anguli.l. m,
£eezm bt nmteritneam pro trisngulo.rxe.quam proriangulo.r.m.t 2qua
Lsirdoca.26.primiy ita quod femper in puncto.t. conuéniéc omnes radsj refiexiiplius

puncti
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pou.& imaginemur.o.quin fperficie.c.s.vade trianguli. -0.pat.erunt perpen
diculares orizonti ex.18.1ib. 1 1.cta.m.cteic. communes fectiones dictoram duprit
triangulorum cum plano eriangaliiq.x.ipfi quoque plano cx. 19. ciufdem lib.crun:
perpendiculares. Nuncantem fececur.q.x. lpert
tione; qua corporea fedta fuica duabus.pa.ct. tis.o.ct. o
dibus diute int dum-ete.c.perpendiculares viquead larus.q. in puncts. m.ct.
©. qu fium habebuntin. . . fupecficialiprecise, vein corporcaycx. 6. prina-.
cendo deinde in faperficiali dvss.m.Fict.e. Z. e equales erunt corporeis
Zcui.m.£& eg dug lineg.e.z ctm.£fectp erune 4 ling
convormas bus pundts.. ct.c. vnde. &.r. ct. m. c. equales
cxunt corporeis ex. 26. primi, fed ita quo-
e & habent dug.e.m.ct.r.c.fi verum cft g dif
retigrerum zqualium fincadinuicem ctiam
quales. Hacratione igicur habebimus figu-
ram quadrilateram.m.c. v.c. fapechicialemom
nino fimilem,& equalem corporez:. Iscamen
modus prolixus eft, & arduus, quamob ca-
fam neque ¢go. vnquam ¢ii*vii accommo-.
datem, neque alijs, ve eodem vecrentur fia-
derem.

i 8 fic angulii

SYPERFICIALIS.
i

E Sx igitur ciendum , quod qui fiuerit voum folum punéium locare in perfpe
<iua,comodo quem nunc proponam, acilé quoque (ict fupta quodis plant
{guodamen it perpendicularcorizonti ) quamlibet rem locare.Quam ob caufam
Amaginemur hic ublriptas duas iguras,E. corpored,  E. fuperficialem, & i qu..
drilarero e tangulo orizontaliau.q.d.imagincmur efe punctam bqodiber Lol
locandam inaliquo plano perpendiculai orizonti locato , quemadmodum fuppo-
Debirurin figura.A.corporea’. Tmaginemur ergo in pfa fgura. E. corporea iy
um vifhalem. o. b. qui fedtus i noftro plano in. k.quod quidem. k.quesendom o
intriangulo.i.q.d.ipfius plani. Voloob hancigitur rem,vt i punéto.b. in figura.E.
{operficialiducatur.b.c.ad rectos . q.d.& 3 pun@o.c.ad.i ducari inea s se .
rallel jpfi.q.d.que ab ipfa.x.Lin puncto.m.cric dinifa & hec,x.m. & direcho oo
‘ G cuhp.x.ducatur.o. m,qua abui.x.fe@a critin pincto. £:3 quo ducendo dein-
.

hiparallela.q.dab. i. . in pundo. K. ere diuif. - Aqueid rit quod nobis
inquirendum propofucramus.

A $ Adcuius

g . &0
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nehim centefimo qliodiicanio yfed centefimo trigefimo quartos dictus diestle.

}:mﬁibiscem:ﬁmls emufifbus, s quartas dici pattes plus Fquo detraxetitts,
=

ahi debet; poftquam tresintegros dies., qui quadringentis detrahendi crant  fre-
cencorum annorum (pacio detraxerimus; fitque 134 pené tertia pars. 400 quarto.
annorum Centenario tres quartz dici partes reeuperabuntar ; aiqueia in fine qua-
dringentorum annorum oM xact 4o 1060 retturs v 1dcireo diches o
* quadringentefimus annus incercalaris & non communis confticucnidus cric, nonalia
decaufa,quam ve biffexti ordinem fequamur.

Is vero modus,qui D.Lilio radicus eft,de ratione inteniéndi fingulis menfibus
Nouilunij diem , interdum fallere nos poffe yno dic ; prou anuario proxime
lapfo aceidit,quo ex praferipto modo nouilunidies nonus llius menfis ¢ debui
fet,qui fuic camen dies feptimus, fexra decima hora cum dimidia poft meridiem.Ne
‘que etiam tutam ft, via incegrorum dierum, nulla habita horarum aut minutorum
satione,necminus e, qua Pitaro tradita eft, medioramfeu zqualium motud pro
gredi: At cenferem porius veros morus fequendos eff: ex calculis exdcarum tabu-
larum, quales Pruccnicas effe iudico; Et cum folius Pafcha caufa laboremus hac in
re;pleniluniorum verorum, in thultos annos cbulas formarem, qua zquinodtia ver
nalia fequuntur,cum affignatione dici Pafchatis pracisé , prout fecit Pitatus; non
‘i tamen equalium plenilunionsm fed veroriim. Potrd quod ad Pafchatis cele-
‘brati incration confencatie concilij Niceni decrerum ea de re fer

i feilicet dominica die poft plenilunivm, quod zquinogiom ver-
itr; hoc tamen anima dueroyf dictum plenilunium primum poft @quino-
contirgens, dié dominicu foriretursnull saione tadi Pattpa celobran

‘durm cffe; verum fabfequenti,e cum Hebreis confentiat Ecclefia Chift - que fuic

“caufa, vt in decreto concilij Nicen fiatucum fit,  quartadecima, in vigefimam pri-

mamm celebrari debere : Quod mihi Petrus Pitatus non animaducrtiffe videtur, cum
€k ei? fericétia in fuistabilis dié Pafchate declararashuiufce afini Pafca celcbrandi
fucrit:a 3. Martij, ipfomer de plenilunij non antum zqualis,fed veri,

Diesautem Paichatum clapforum, quos hactenus cxaminavi, reper omincs con
cordare cuni ea regula, quam nonnulli de die carnis priuij tradiderunt. nempe pri-
‘rium dieih martis poft noilariium Februarij, carnis priui diem effe s non aurem ¢

" sitione Patrum concilij Niceni, qua Ratuerunt a vigefima prima Mareii dirigen-
‘dum effe Palchatis diem, vt poré qui fibi perfuaferunt., cirea cum diem xquifioii
‘perpetuo it debere; prout e cemporiserat. Nonitag rroraccidi, uod Pa

icha ex huiufimodi fuppofitione concilij poft vigefimam primam lung eclebrecut,

cum feruata regula concilijnon fueric. Prout manifeft it de Pafchite anni. s 66,

celebrato.14. Aprilis(que fuit.24.lune)quod.7. didti menfis celebradim erat, Tim
ahno.1569.10. Aprilis olennc fuit Pafca,quod tertia ciufdem éffe debuerar. Atnio

- deinde 1572.6.Aprilisdies fuit Pafchatis, que. 30, Marij fiturd érat,anno vero
1575 intertiam Aprilis Pafcha incidit, cafirum in.27. Mart

Cumigirur(ve cxdiplomate ad Celfit.cuam miffo pacet)S.D.N. micns ficatgs vo
Tunas, ue quifque liberé in medivm proferat quid hac dere fentiat: quadam mikii
flon omnino pramittenda occurrunt, que fantis ceepeisnon nihil ddiumenti for-
taflcadferre queant.

Atgue llud in primisnon tantum u oirigacar Calendatium ob Pafcha carera-

i fefta mobilia b llo manantia, ve decreto concilj Niceni fancitum eft, feilicee
‘veipfum Pacha celebretur prima dominica poft primuin pleilunium, quod zqui-

s nodtium
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» quamuis perfpicuti fue tran(pasés fie,nihilominus propter obftaculuin plumbifs
+ pfo pofiti efficit v radij vifiales repercuff reuertanturita ctiam quamuis aqua fic
»» corpustraniparens, nihilominus propter obftaculum terrx opace, qua fublidet in
> fundomaris cficere poteft obfcuras partes illas fibaqua , illis hominibus qui in
»» ipfaaquamerguncur s

Tnhac fecunda ratione decipitur Piccolhom. Primum quia f vique ad imam par
‘em maris, Solis radius ferri poffer. ille qui bi effet,atcollens oculos irfium Solem
cerneret, deinde afpiciendoipfim fundum Maris, videreeillum , ratione reflexio=
nis luminis abipfo fundo, & ex cadem ratione fpeculi ab ipfoadduda, que contra
ipfumett.

" Decipirur cxiam cum dicat adios vifialesh (peculo e plumborepercutis oy
‘non radj viales funt hi qui refleuntur, fed fant radij luminofi primarij, feu fecun
dasij qui non aboculisexcunt fed  corpore lucido ..

Scripi etiam quod i verum effec proportionalicatem continuam quititatum ele-
mentorum ex proporsione decupla conftare, ignem pro maximo, terram verd pro
‘minimo terminorum fumentes, torUM AZgregatum X tea,aqua,aere, &igne yitd
‘effet maius terra, quemadmodum mille centum & vndecim ad vnum, vade idia
‘meter regionis elementatiseffet quafiaut paulo maior decuplo folum femidiame-
o terra, vade inter conucxum ignis, & concauum minimi, euinferioris orbis lu-
‘naris,relinqueretur quidam orbis vacuus (pifieudinis vnisinterualli plus quam vi

inci terrz femidiametrorum » quod fpacium vacuum orbicularicer, maius,

e ipfa totali regione elementari plus quamtrigefies millies, immo fi femidia

meter di@i primi orbis lunaris maior effec terreftri ve trigintanouem ad unum, diét?
orbis vacuus maior ffet clementari regione plus quam.s 8208-ad vnum, proportio

‘nalicatemigitur continuam qua cx decupla proportionalitate refultat in clementis
effe putarc cft maximuserror .

Subdit deinde Berga, hoc yoluiffe Platonem neceffirio requitiy v extrema cle-
‘menta, nempe ignis & terra cum duobus medijs aere,& aqua coniungerentur,curnin
corporibus folidis  quafi Berge fincquidam corpora quz folidanon extent ) pofic
dari medium 2quale in geometrica proportione.» %

Sed vbi Platoad fermones de numero elementorum fe confert , poftquam ra-
tionc creationis ignis, & terre fé propofuiffe pucat, v idé dealijs duobus corporibus
‘medijs prober,comparatione proportionalitatis continu geometric inribus ter-
‘minis,zatione rerum fperficialium primo deinde in quacuortatione corporearum
vtitur , ita dicens.

., Vinculorum verd ideftaptifimum atque pulcherrimum quod ex e, & ex ijsque
2 aftringunt, quam maximé voum e ffcitde.
Quoinloco Platoinferre vule de proy ometicatrium termino-
‘rum, inquaijdemicafe habent,ve medius;primisvitimids vice fangacursica ve veriaf=
uc ipforum extremorum particeps fiat , cum productum quod 2 medio termino in
Lipt progignitar dem i ehquod ab exeremisfuityde medius potentiadem e
quod productum ab extremis. y

Subdit deinde Plato dicens.

‘Quando enim in tribus numeris, aut molibus,, aue viribus; mediumita fe habee
ad poftremum v primum ad medium,vicifimd; vepoftremum cum medio,ita ine-
‘dium cum primo congrait , tunc quod medium ¢ft , & primum fit & poftremd, po-
fircmum quoques & primum & media funte

Hic
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bit quadratum, e. d. cognitum  cuiusradix equaliseric.¢. tqua coniundta dimi-
dio.c.a. exquinea feeundi Encli. dabic quod propofitum erat .

THEOREMA X XI1X'

V1o canfiecft, airfubtra@oduplo’produciduorum numerorum ad inui-
‘cem multiplicacort ex famma fuoram quadratorum , femper quod fisper
elt dvorum numerorum quadraum differentiz ez
Exempli gratia i proponerentur duo numeti. 16, et 4.duplum produdt corum
effe. 128 quo detraco ex fumma foram quadratorum , nempé ¢x. 273 - rema-
erer. 144+ coius quadratiradix cffet. 12, tanquam _differentia inter. 4. ¢t 16.
Td velciamus , duo numeri propofic; duabus lineis fignificentur, maiore. q. g-
etminoreg:p. dircéié coniundis, fuper quas » totale quadratum cxtsuatur. a,p»
inquo cogien dimeter. i prcs 2pin, g jucatur parallela. g n.c et 3 pun-
oun.parallela. ns.r.ex quo duo produgta dabiitur.qniet.n.ufingola wqualia pro-
duéto, q. g.ing. p. ct.a. n. ct.n. p.duol quadiata-didtorum numcrorum propofi-
torums quodatis faperds probarur quarea. fesundi Encli. Cogitemus deinde.n.
0. equalems .. et d punéos 0. ducatur, 0 m ¢, pasalleld - £s.ct-0, ¢.ad.ne
<. quare ex allatis ab Eucli. odtaua fecundi » dabis
cur quansitas. m. . eqalis. g0 produco.q. gin
g:p. €t quanticas. 0. ¢.minoc ipfo produdto s ex ;
quarkitace guadsatis . . cXQUO UADLIRIS, M. D, .
Vi cim quadracos n. p- équalis erit duploprodu-
&i.quge i0.g-p.fed hiedaw quanticates, funcpa-
tes duorum quadratorum dictorum , & quae fuper
eft. m. . quadrazum dfferentizvnius numeri pro-
ofiti ab alcrosprout in fubftripta figura licebit cui
iber confiderare. Iraque verigas hac manifefta
erit. 4 9 PRI S

THEOREMA XXX

C Vs 4j qui exduobus numeris propofitismaiorem per minorem dinidunt, &
proucnicns per maiorem numeram multiplicauerirre , producum @quale
it proucnienti ex diuiffone quadrati maiorisnumeri.per minorem
xempli gratia fi proponancur duo numeri. 20..¢t. g.ipfeque: 20. per. 4. diui-

datur, dabit quinque ,um. goe. quadrato . 20.ditifo per prioré. 4. dabit. 100+
quod protienicns,produco ex. 20.in. 5. primo proucaienti adzquaturs

Cuius fpeculaionis caufs, fine duo numeri,qui linis. . w.eexs. maioreatq; mi=
nore fignificéeur, tum, u. . numerus per. 5. X.dic
widarur, firque prouenicns .. n. poftmodum qua-
dracum . u. . fic. x. 0. ct produétum cx. n, %. in. o.
xfit.x. ¢.quod xquale effe dico prouenienti ex
diuifioncquadrati.o. x. per. . x.quod fie. m. Pacer
cnim ex definitione diuifionis, talem fururampro-
portionem. u. x.ad.n.x.qualis eft.5. x.ad vnitatem,
& quadratum 0. x.ad reangulum. c. x.a fe hat

Coani b
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diéto corpori.Q. Nunquam remanfiram fiam totalem grauitatem..b.in quoliber
exdidtis medijs. Nu:g?iqumz Ame Ariftotcles proportionem vl‘lacuzxi‘lcorpn—
£i5.Q.per vacuum ad velocitatem diti corporis per plenum,cgo i proponam pro-
‘portionem ipfius.a.b.ad.a.c.exempli gratia, diccns,g quéadmodum.a. b. maius cft
ipfo-a.¢.fic ctiam corpus.Q.velocius eritin vacuo,quam in pleno, dicti sutem ple-
ni denfitatem appellsbimus.c.b. Ariftoteles dicec nunc, g aliud quoddam medium
in eadem proportione fubtiius ipfo.c.b.defumatur; queinadmodum.a.e. minus cft
ipfo-a.b.ft ergo iftud.i. b.in quo Ariftoreles credit corpus Q. frurum tam velox ut
invacuo, inquoaberrarqa proportio velocitacis corporis.Quin medio.i.b. ad velo
citatem civfdemin medio

ebiitafchabebitutiaad o e T
¢.a.exultimo fuppofitoca £ F—————e$ 1 £
pit2. huius libr.qua minor

elfevca, qua cfta.b.ad.a.e.cx.8.lib.quinti Eucli.

INon fais dilucide Ayiflotelem deloco ratiocinatum fuife.

€A PAX K.

Vi Ariftoteles de loco eribic multasin fe continene difficultates . Primum
Q €ap..lib.g.phylicorumair, omne corpus el in flio propio loco fupponen
do vnum centrum pro loco grauium, cc unam circunferentiam proloco leutum cor
porum. Sed quomodo punétum poreft eff ocus plius corporis, cum omni dimen
tione capacitazed; it denudarumé vide f centri locus effct corporum grafomyom
nia diéta corpora gravia,extra proprium locum exifterent, quia nullum cx iiscltyp
ficin cerero. Adde quod neque hoc cum loci definicione abipfb polita confencirce
cumipfe dicar in codem cap.locum effe fuperficiem quandam g ron incraallum
licet huiufiodi definitio falfa apparcat primo exincouenienti Alfbyquod ipfe hine
fequuturum dicitideft,quod filocus interuallum effetinfinica loca exifterent quod
reuera nec ob hanc caufam inconueniens exific, quia codem plané modo quoali-
quod corpus potefteffe infinita corpora,(quod ipfe diceret in potentia) fic cciamin
teruallamaliquod poffec effe nfinita inerualla. Cum aurem dicat fiperficies corm
poris ambicnis cffc locum eius corporis,quod continetur , cogicur dicere lineam
qua circundat fiperficiem, faperficici locum efie, & puna pihus lince, quod reuc
raabfurdumett. Locus corporis ftintcruallum illad cadem magnivudine S figu-
xa,qua corpusipfum predicum el quod i non effe, fed cffee fuperficies, quemad-
‘modum Ariftoteles voluit;maximum inwuucnicnsfcqucr:nlr, feilicet equales lo
coscapere ingqualia corpora,aut corpora zqualiaylocos ingquales occupare , quod
ficu facillimum eft,cum Theon fper Prolomei Almageftum iam probaric fphae-
sicam fuperficiem maius inceruallum corporeum contincre , quamaliam quis fi-
perficiem diéte plicrice zqualem,vde poffent facilé reperiti duoloci,quorumal-
rermillicsaltero maior effecapaces tamen corporum wqualium, autreperiri dhio
corpora,quorum aleerum millies maius effcaltero, qug tamen corpora apta cliene
ad occupandoslocos quales,quamuis Ariftoreles dicat,locum, neque maioremne
queminorem effe deberelocaco. Sed interualla corporca equaliad quauis figura.
terminata,continebunt femper corpora gqualia. Corporeum igitur inceruallum ¥

reucra
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Vel fitibiplacet;accipe hanc aliam methodum i me excogitatum.

Duplicerurrianguli.ab.c.orthogonid, & fiat retanguld.buu. ve inmea figra
fecundi exempli hic vides.producaturd.b.c.quoufque.c.fqualis fit.cu.vnde. b.f.
cognitanobisericex hypothef, quare cognofcemus criam quadratum. g £.2 quo
dempuil cum fueri aggregati quadratorum. g.u.et.u.£nobis cognitii (nam quadsa
taig.u.ce.faqualia funt quadratoipfus.a.c.diagonalis date Y remancbit aggrega-
«um fupplemérori cognitum, quare cius medietas cognofceturridet b, u. vade ex.
5+ fecundi Eacli. vefuperius diximus cognofcerur eriam.b.c.ct.c.£diftinda;

Tdemaffero deexéplo Gemmse Frifja Stifclio citato in Appendice regula ilff.

Sicgratia exempli re@tangulum hic fubferiptum.a.b.datx fuperficici daca criam
nobisfitproportio.a.c.ad.e.blatcium producentium , cogitemusd;. a. ¢. producta
viquead..ita ve.c.oaqualisficipf.c.b. imagine

mus erid perfectum effe quadrarum.b.o. vade ex
‘primafextifeu.x8.vel. g, feptimi vel. 15. quinti
cadem proportio eritipfius.a.b.ad.b.o.vea.c. ad

e.ovel ad.e.b.quare ex regula e tribus, cogno-
{cemus quadratum.b.o.& lusradicé.c.0.& cx ca
demregula cognofcemus.a.e.cum cognitanobis fit.¢.o.fimul cum proportionc.e.0,

ad.ea.

Quod circulus fit figura infinitorum angulorum boc eft
ultsma poligomiarum.

AD EVNDEM.

G quodidem Sl in Appendic ecandii dica rulum o e

poligoniam , non eft ita mirandum , nam ‘& alij multi do@iffimi viri hang
vaiitatem cognouerunt, de Leone Baprifta Alberto nibil dicam, cum ipfe faccatas
hocaccepiffca philofophis, ve eciam refere Aritt.de fphara tertio de coclo confie
dera quafo in circulo , quod cum anghlus contingentia it angulus, quamuis ommia
acutorum re@ilincorum anguftifimus,vnde ¢x communiratione fequitur reliqunm
exduobus reétis recilineis effe angulum, &  omnium obruforumreilincorum it
ampliffimurm, canto magis igitur ericangulus ,id quod remanet ex duobuse@is e
@ilincis, dewraisci fuerine duobus angulis contingentie, qui quidem angulus erie
inquouis punco circunferentiz ipfius circuli, idem incelligendum cft de Tphaera »
cuitsangulus eftrefiduum ex quatuor recis Glidis, detradtis cum fucrint quacuor
angulis contingentiz olidisds.

Explanatio. 2.5, Problematis lib. . Honteregsj.
AD EVNDEM.

Vodin.as.problemate.2.lib.de iangulis Montcregiumion intelligas, mi-

fumnon eft, €0 quod quandoque bonus dormitat Homerus. Puto enimil-

Iud problemaabipfo Monteregio non fuiffe vifitatum. Sed ne me aliquo modo

culpes,accipe hancaligmethodi dme alier etid excogitatd in cadem ipfius figura.
Propo-
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Fallas ft i d quod cap i provunc s dicens.

Quod cum verum effet & paree oriétali infularum quazore dicuntur, pyxidem
verlus eum ventum qui vulgo Gracus dicitur,&cab occidentali yerfas cum quiMa
gifter dicicur,vergere, huiusrei nulla eft ratio.

Ego enim huiafmodiationem reperiri poffe contendo, qua talis ft, quia pars
rofax(ut vocant) d magnere tacta, ad aliquod punctam,aut ficam globi terre inco-
demmeridiano infularum,qua Azore dicuntur,vltra itum poliardticiin terra diri-
g fitus diti poli in terra efferin dido meridiano, incer locum quiabin

ice rof aut pyxidis refpiceretur, & di@asinfulas,id quod faperius feripto meridia
1o facile cognofci poteft,fimendo pro infulis itum. e.in meridiano ez.z. pro polo,
etp.pro loco qui pyxide ficvifus ,imaginido deinde pyxidemin.f. magis oricnca
fiquam cft.e.clarum ¢t lineam qua refpicit(ponamus)f.p.verfus Grecum &abalia
‘paste verfus Magiftram declinare.

De edrmilla Nastica.

AD EVNDEM.

Vim fepe viderim quam in magnis equoribus nos fllant,atg; decipiant mati
tima,feu navigaroriz chartg,quemadmodum aliquotiesinter nos {ermanein
habuimus: inid totusincubui ve aliquam machinam excogitarem,qua diffclls non
effc, cfficeretds ve navis faperaque globum, beneficio circulorum majoram, quam
optimé poffet, ideft brevifiimo itincreab uno loco ad alium ferreeur. 1d g mihi ex
animi voto fucceffirum putauibeneficio quing; circulorum circundaneium alique
Jobum cerreftré &masitimum,quales i fune qui i inferiori Germaniaa Geratdo
ercatore firuuntar,qui vao pede cum dimidio diametri confietideftfefquipede.
Sit exgoycxempli gratia;huinfinodi globus.a.b.dcirca quem duo circuliy uccit
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nic;adiae fine quales inbicem quandoqui-
dem ynaquaque caram cx triangulorum fimi
lizudine aqualis eft proporcioni. 6.n. ad. o. &
itaque.n. £ hoc cft. &, i. @ntomaior erie.a. X
uanto.n. ¢, maior eft..¢.vade ficuc.a.c.con-
s oo noni iphus. nc. it pars.a. x.ipfise
a.c.odto nonis conflabit ipfius.a.i. o
Hinc patct ratio cur partituri numerum mino:
rem per maforem collogent minorem fitpra.
virgulam & majorem infia & zerumad lau<:
| Sciendum eft praeterea dividere numerum::
pernumerumefle inuenire alrerd latusa quor
toducicur , fuppofito femper quod numerus.
iuifibils faperficials fic, & rectangulus. +.. .
Esempli gratifi proponanturtriginea diuidenda per quinarium, nihil alind esie
b diuifio,quam inentio alserius nameri,qui multiplicatus per quinarium produ-
cacriginea fperficies rectangulas, huiufmodi vero eft fenarius,cuivs ingul vnita-
cesfoperficialeserune. 7% A M T 50 0 1T
Cuiusrei gratia it ubfuriptum reétangulum.a.c. riginta vnitarum fuperficialit
<chius baviseenaticquitquericarame hine latus.a. nierivfex viicacums ita dividens
cesrecnzulum: ¢. 2. nihilaliud faciemus, quam ve inues - - 2 4
‘lanis quancam valeat larus.a.n! quad eritfex vnitatum e
Sinverd diiferimus per latus. ainaquaremus latus, ¢ i
‘quinique vaitatum;ex quo,propottio otius aumeri diuifi-
bilisadmumerutivqui oriruseriv icut dinidentis ad vnita-
e primafes, aue 18.vels . eptimi & permucatio |
ita fe habebic diuifibile ad diuidentem, ficutnumerus qui - - &
‘otiuarkdpitatem.. 2 o nsoni b i
Pastiriigitur nihil aliud eft,quam inuenire lacus reGanguli yquod produdtum in
dividente, numerum diuifibilemycompledc exquo numerus divifbilis fuperficialis
cftdinidensautem,& qui oricur,numeri lineares & lacera productntia huitfcemodi
numerum di m. napt multiplicare & diuidere oppanunsutinuicem . cum au-
tem ex multiplicarionglazerum fiue liacarus generatur fuperficiessex divifione po-
freaipfius faperficici inuenitur Alverum lacus <quare, mirum non ¢ft fi provenicns ex

vmdi\liﬁol;:(év:?\n{mmm)l femper maiusnumero dinibili,

Exempli graria ditiidendo/dimidium per tertiam partemrefultat vnus integer ni
merus cum difnidio pro numero qui asitire Sivitaque dimidium fiiperficiale dinifi-
bne.hzmunmmﬁnh.p. uadratumstertinm vero lineare dividens,byn, cuius to-
tum linedre fie.b.d.quarendum nobisieftatus.b.s.quod cum lagere,bun. producat e

gﬁnm.n aequale dimidio fuperficialipropofito.bic. quod fifiat ex. L. fexti,
eptimi.criteadem proportio hiiad.b.q.quuel.cads bs, dicemusitaque
d’&b«‘l“!‘m‘dzbl:,q,c?cgni.hmftdxn.b.cﬂmniumqihvgamﬂ- b.q.linearein-
8¢ bus.proucnicns lineare. & quiabiadimidium fuperficialesproduciurd.q.c.
idio lineariinig.blintegrlincari-quate cum.n.s. fit is.b.c.& productum ex
bin.minotigysinecelic et v producatur in.b.smaiore.qub.quod. q.b, maius elt:q.c.
‘quodauidemiqscinnappilituriisur.bac.quare mirumnoreft G proucnicns pe fra-
Sosnamisros ex dwilionss maion i pumera dinifibiliy 3.3 0 Ssaonics

a

nl

Hinc
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euamiudicio. Tibiquoque confiderandum relinquos cum rationabilis degrada-
+ tio effe debeat,qua ratione neceffarium fit, v diftancie refdue s in vna & eadé pro-
‘portione cum altitudine oculi ad rem degradatam exiftant? Cum poftea dsgrada-
weri quadsacd  is eriptor  in figura. d. b c. e eum bene & ex perfpectiu optimis
Jegibus degradatum fuiffe probare niticur;folum probans. d.¢. zqualem effeipfi.
E-h. §.E.h. fecund ipfum eft degradatio lateris.c. g. & c fuperius dixcrit, fetria
‘quadiati plana degradauifle  quia.b.E. degradat. b.c.et: E. h. degradat. ¢ g,

b degradat. £ g. ncc quidem delateribus.b. d. et. c. ¢. loquitur 5 quia fi. c. g
perfeti, degradatum eftin. E. b et. . ¢. re@® protrata exifkit , cum fic @qua-
His ipfi. E. b. cum ctiam. b. d.ct. . ¢.re® prowraéte effe debeant :qua de can-

fa ipfisb.E. ct.£h.quasex ipfo,funt degradationes.b.c.et. £ g. zquales effe non de-
bene? Poffeeis mibiquidem refpondere, hoopacto nulla fuperficicsclauderetur.
Frgo trialatera.b.c: e.g.ct.g.£:n6 bent fune degradaca, eiusd; pportionalicates ma
Teinteliecenil probant. quia i dict proportionalitates ;nobis tutd promiterent
degradationes ,ab o primum cffe@tas, inlinea b..efle bonas,ergo duz.b.d.ct,
fulf cxifterent,quarum qualibet maior eft.b.E.ct.£ h.ex.18.primi Eucli, Omi
‘mus etiam quod vbiis enbit eam effe rationem,aut comparationem ab. A.d.ad.b.
E.quzcftab.d.c.adb.c. candemque effe ab.E.h.ad.c.g.que eftab. AE.ad.A.c.nil
prober; necfimilitudinem wriangulorum, necaliquam propoficionem Eucli.citans.
Inquo excufari non poteft, quodnon foleat Euclidem,autalim quemuis aurorem
citare,cum velinipfo operis principio capite. 3. primz parcis, A pollonium Perget
Euclidemd;,& fi etiam preter remicitet. Deinde quiidem probare valt.d.e.zqua.
lem effe ipi.E.h. candem inquit effe proportionem.a.b.ad.a.d.qua e ipfius. A. .
2d.A.E.quod & verum fit, hic tamen modus ratiocinandi Eh e
quia re@iusdixiffee pro clar'ori intelligentia ipfius.a.c. ad.a.c. candem proporio-
nem effeque eft.A.c.ad.A.E.propter imilirudinem, qua inter duostriangulos. A.
caceE.c.c.intercedit, cam.E.c.fapponacur parallelaipf.A.a. quod etiam ve de-
‘monflrarctur longiori oraione i opus fuiffe i voluiffet inellectum corum, quipa
e cxenciearhperdictad cognofcendii idem plané furarum de.a.c.ad.a.c. ve
eftipfius.A.c.ad.A.E.in hunc modum, ideft probando primim duostriangulos. A.
ca.cr. E.c.c. zquiangulos eflemediante.2 9-primi Eucli, cum.A.a. et. E.cuinuicem
fine parallcle. Vide ex.4.fexd. idem extitifle de.A.c.ad.E.c.vea.c. ad.c. c. et ex
x6.quintiidem de.A.c.ada.c.ve ipfivs. E.c.ad.e.c.& ex.19. ciufdem de.A.E. ad.a,
eavtipfius.A.cada.c& ex.16iamdida de.AEad. A.cveipfiusa.c.ad. a.c. ideft
ipfius.A.cad.A.E.vteftipfius.a.c.ada.e: Authoc alio modo, quibreuior eft pro-
cedendum,incipiendo fcilicet fecunda fexti Euli. dicendo g exiftente. E.c.paral
Icla ipfi. A.a: ex dita.2 Jib.6. critidem de.c.Ead.E. A, vede.cead. e.a. vadecx,
18.quintiinnotuiffec ftatim quod de.c.A.ad. E. A.ve de.c.a.ad.c.a. extitiffet. Nune
‘mcdiantibus upradiétis dusbus propofitionibusidet.2g. primi, &.4. fexti, cogno~
facuridem plané effe de.b.c.ad.d.c.quodipfius.a.c. ad, . €. & ex eifdlem idem effe
depgal Enquiplis A A.E.vadeex.11.quintibbisrepetica idem erit de
b.cad.d.c.quod de.c.g.ad.E-h.fed cum exfuppofito.c.g. it 2qualisipfi ¢ b. idem
aritde.c.g.ad.c.d.quod iplius.c.b.ad candem ex.7.quind;vade ex. 1.idem crit de
<.gadE.h.quod ciufdem.c.g. ad.c.d.cx.g.igitur efilem. d. e. zqualiseritipfi. E«
h.arquehic verus eft modus ducendiincelleétum parum exercitatum in coguitio-
nis campum . quem quidem mihi obferuandum proponerem fi onus feribendi fix-
fiperemijs, quiin{cientijs parum verfati funt, quos anquam pucrulos manu du-
cere.
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28.Floreni aquantur Blaricis.438.ot Groffi erunt in. 8. Florenis quotin.48. Blan-
cis. Fingamus igicur, mente;noftram figuram. 79. Theorematis Arithmetici. ..o,
exn.fupponendoambo produéta.ux.ctn.cmicemgqualia cxiftere,% vaumauod-.
queeicgrofforum. 3 36. fitetiam.o.x.vnus Florenus. 2 grofforam.o.n. vero Blan-
cus. 7.corundem groffortm. o. c. autem Blancorum. 48. Nunc cerei crimus ex. 15 .
fexti vel.2o.feptimi Euclidis candem for proportionem..u.ad.0.¢.quz.0.0.:4.0:
. fed.o.n.cft fomma medictais ipfius.o.x.cum fexta parce diéte medictatis,ica igi-
v erit.o.uipfius.o.c-hoc eft fimma medicratis.o.e.ci fexta parte medictatis €iaf:
dem, qua fummain prafenti exemplo crit.28. .

- Hacenimfpeclatione mediante, poteris methodum ifuenire conuertendi Flo=
renosin Blancos.V i nobis propofiti fcrint Floren. 28 . Volucrimusque inuenire
quot Blancos faciant fuppofita menfiira communi ,iam fupradicta. Nam duplica-
‘bimus numerum Florenorum  quo duplo detrahiemus feptimam partemyreliqud
verd crit numerus quzfitus.

Huiufiodiautem rei ratio cft, quia, cum in fopradicta figura, proportio.o.c. ad
oumigqualisexiftatei , qu.o.x.ad.o.n.aque exiam.o.x. it minor duploipfius. 0. 0:

{eptimam parcem ipfius dupli.omn.minor crit.o.c.duplo ipfius. o. u. per feptimd
Pitsmietatiersauptsipimsons

Tdem affirmo de quauis conuerfione aliorum numifinatum, quorum femper.o.%:
‘maior fit.0.n.verd minor. Ve fi.o x.zquivaleret.7: et.on.valeret.q- et.o. e valeret
#2: qua quidem.o.c.menfirarctur ab,o.n.

i cuperemus fire quot.o.x.fint in.o.n. Primo dicemusin. o.n.reperiri famman
medicais exeptimoram ipfusx.collo=onmwnafepritm pre pfs0 Xt
(veita dicam) cum tertia ipfius medictatis. Vnde dempa feptima parce ipfius. 2.
quaeft6. colleétad; cummedierate refidui, quz eft.18.habebimus.a 4.res,quarun
vnaquaque zqualiseritipfi.o.x.

Sedfi quiscupiat reperire.o.e.dato.o.u.duplicet.o.ud quo demat quartam par=
t€iplius.o.u.& habebir propofitum. Namita {e habere oportct..c.ad.0..quemad
‘modum.o.x.2d.o. n.

Delucro mercantili.

% AD EVNDEM.

Von demumfeire 3 me defideras,eft quod cum vendidetis libram vnam
4\ mercis pro.s. olidis,éc lucratus fieris.2. cum quarta parce vius pro fingu-

Jis decem libris, fire velles quantum lucri faéturus effes inlibris decé dan-
do fingulam libram pro. 6. olidis.

Nulli dubium eft quin decima pars de.s. cum quarea vnius fic lucrum librae vnius.
Que decima pars funt noué q ma parces, & hec ubducta folidis.4- reli-
?nimlu(ﬂlldx.;.:mgl. nldnfgeﬁmitplnihnupm(bncwﬁmlihx& Quefors
(ubera@a folidis.6.remanebunt ol. 2. cum.. quadragefimislucri pro ibra, quod:
multiplicatum per. xo.proucniunt fol.22. cum quarta parte vnius, & tantum afcen~
deretlucrum, quodfieri poffetin libris decem fi quamlibet » ol. 3.cum.31.quadra
gefimisnobis conftaret.

Vel fic multiplicemus fortem vnius libr per. 0. producum erit. 37. cum tribus

quartis.
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cerius differenti quam upra inuencrimus.

Superius cnim dixinon effé ponendum polum in.B.co quod. B.C.fit gr2.8. mi.
30.vnde nobis prodijfet riangulus.£.C. D, trium valde paruorum laterum, quorum
arus.C.D.cffct gea.o.mi. 30.8 lacus.£1,gra.0.mi.5 5. & latus.F. D, gra.0.mi.47.vn-
deangulus.gea.32.min. 0. Ealfuscllee, qui quidé poftea nobis daret, D.E.gra.g5
minu.16.fal{um fimilicer.

De pafsione circuli baclenws incognita..
AD EVNDEM.

Vbitandum quidem n ¢l quin paffiones circuli innumerabiles pené fint,que
B ‘quidem omnes feré cafuinueniuntur, ve mihi nunc accidit,quam tibi mitto
hc autem cft, quod quadratum linc. 2. g.in figura hic fubferipta femper aquale
eftei mdu&e.quod%r ex.a.c.in diametro circuli.g.c.b.fimul fumpto cum quadra
toinferipribiliin dicto circulo,& fimul cum quadrato linea, b. contingétis ipfum
circulum, {upponendo.a.g.per centrumipfius circulitcanfire.

Pro cuis demonftracione  centro.c.duco femidiametrum.c. ¢, perpendicularé
ipfi.ga.&3 pundto.c.ad.a.duco.c.a. qua fecabit circunferentiam ipfius circul in pi
éto0.d.co, quodangulus.c.acutus cft. Nunc ex. 35.eroj,productum.c.z.n.a.d. zqua
Iecft quadraco.a.b.productum aurem.a.c.in.d.c.zquale et quadraro inferipri
circulo.g.cb.ex.1 30,primi Vicellionis, T qua propofitione ipfe Vitellio fupplet pro.
co,quod in quinta propofitionc libri de lineis pirabilibus Archimedis delideratur,
fed quadsatum.a.c.zquale cftjs duobus products.per.2. fecundi Eucli. crgo qua-
drarum.a.c.zquale eric quadrato inferipeibil in circulo.d.c.g.& quadrato. 2. b. fed
‘quadratum lince.a.c.zquale cft duobus quadratisshoc eftlinez.a.c. & linez.c.c. ex

itagorica,quare ex communi conceptu duo quadrata line.a.¢.& lineg.e.c.hoceft
ince. c. g, quod idem cft, zqualia erunt duobus iam ditis, hoc eft inferipribili
&ci, quod fitex.a.bufed quadratum linca.g.zquale cft quadrato lincx.a.c.8 qua
drato quod fit ex.e.g.& duplo llius quod fit ex.a.c.in.¢.g. hoc ¢t produco. a.e.in
diametrum. Quare quadratum linez .g.zquale eft quadrato circunferipibili, &
quadrato linez.a.b.8 producio linez.a.c.in diametrum circuli.d.c.g.

Breuiorietiam methodo demonftrare poff
mus quadsara Jince ... ct. €. g zqualia -
fe quadraco circunferipribilis& quadrato linca.
a.b.ducendo lincam. e.b.qua zqualis eft lincz, a I3
eg.tali merhodo,hoceft, confiderando, quod Y
quadratum inferiptibile femper duplum cft qua
drato femidiametri ; vel medietati circumfcri-
pbili,quod quidem nihilaliud eft, nifi quale
effeijs duobus quadratis,hoc cft linez.c.b.8 li~
nex.c.g.fed quadsatum linew.a.c.equale eftiis
duobus quadracis hoc eftlinez.2.b.& linez. b. ¢. vnde quadrat um linca.a. c. cum
quadratolincz.e.gquale et quadrato circunferiptibilifimul collecto cum qua-
draco line. a:b.

e De
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€0 quod tam proportio prodiidtizn.o.inio.u.ad produdium,miosin. 0. X. quam pio-
‘portio trianguli.n. o..ad triangulum.m.o.x.componitur € proportione. .0iad.a:
x.& ex proportione.no.4d.m.6.vnde proportio digorum productorum nobisco-
gnitaerit, co qued cum nobis cognita fi proportio: Aad.B.vedaca, cogaitactiam
nobis eric coniundta, hoc cft.A-B.ad.B.& proprerea ca quaeriangulin.o-u, ad rid-
gulum.m.o.x.& imilicer productorum., Quarfiui poftea thodum inueniendduts
diétaslineas.m . o.. et. 0.x. & cognotii quod i produéta fucrit.p.i-equidiftans i-
nea.o.x.producendod;.on.quouleue cum.p.ilfe incerfecaren in puno.i.inucnicn
2 ineam quandam,q duéta cum. p.i.efficeret reétangulum equale reftan
gulo cognito quod ex.m.o,in.o.x.potelt fieri , quod cognitum dico, o quod nobis
Cognita cft proportio data, & reétangulam etiam.p,in.o.u. deinde fecando ab.o.
npartem aqualem linea iam inuene qua Tnueniendo poftea,ex. 8.fexti -
Tineam;o.m.cuius productum in.m.t.xquale ft produco..0.in.o.i. vnde ex. rs-eiul
dem proport .0.cadem effet,quz.m. t. ad. 0.t.8 componendo,ica fe ha-
beretmadam. 0.t fed ex. 4. fexthita cffee p.iad.o.x.vem.i.ad.m.o.
quare ex.1 1.quinti d.o:xvem.0.ad.o.tynde ex.s, fexti productum.
o.xinm.0.equale effet piodudo.p,iin. o.x.8¢fic haberemus intentum.
Sed i punctum.m.caderet in punctum.n.idem effec, f vc o pun@um.m.ganiret
n.oporterecnos facere hoc n latereunaipfint quarendo in linea.n.u. ducendo pri
i.acquiditanié.ux.& producendo.u.n.ad partem.u.profequendo, 9
fuperius iam diétum eft.

Ldem facere de: pﬂaﬂe}@rmmn. !

AD EVNDEM.

Atum parallelogrammim in dugsparces dividere,eeundum aliquam datam
B Jiine e s U propofitum. 3
exempli g-atia, dazum parallclogeamimum.b.u.datum verd puncium.oiextra

fieuram , proporio autem ca lic, qui-A.ad:B.ve {upra.Nunc diuidatur. primore:
@angulum datum per zqualia,mediane linca.t.c. parallela ambobus latetibusib.
ets.tiqua quidem linea dividatuc in puncto.i ita quod cadem proportio fit.ri.ad:

ve. A, 2d.B.protrabacur deinde & puncto.o.linca.o.i.q.quz fecabirambo duola-
ccra.bx.vel.s.u. intra terminos corum , vl santum.b.x.reliquum verd extra termic
Bos.s. .

Nuncauem  intra dictosterminos tranfibit,v in prima figura videre potes,
problema folutum crit,co quod &
i 4 punéto.i. protradta ucrit.p. | o
dparallcla ad.u.x. habebimus
exprima fexti candem propor-
tionem.s .d.ad.p.. ut.r. iad.i
hoceft viA. ad.B. fed trigulus
d.xqualis cft triangulo.i
Vetibi ficilé pacebit , vide qua-
drifaterum..q u. x. @quale crit
quadrilaceio, d. . ¢x communi
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componittirex.dic:duplaad. . pris < ok i
mam partem, & cx.d: e.numiero datos > iy '-!
eertia verd pars.e.b.compofita €t 16k 1 fes e

efqualiachoceltzqualicompofiz <& 58 & £ Foii
2o cx prima, & fecundaparee, & ex -
b.numero dato vt proponcbarur. >

/ THEOREM AwuCXIX

Neeralia problemata ab antiquis inuentay hoa eriam ponicur.  Aliquis interr
T Tocet quoc nchose, alius v refponditeap eife  quon s ertiz preserit
Zemporis fimuliunéet cam cibos quintisfcurt temporis zosis. diek nacusalis €ffi-
ciunt, Nunc quaritur quot finchore. c somsmunesinsessd

Antiqui, hoc criam probigia olucbanc mediantcregulafalfy(ed mihialiome
do foluendum effe dictum problema videruril Accipio Bim ¢ UiNGUE  FEs V-
ates , pro parte futuri cmporis, quas quidem in G7¢s VRGeS, PREACT KEmpotis
duco, vade proucniune mihi nonem vnitates , quod productum coniungo ci

ue fucari cemporis, yndoveniun. 1 givnita@s sexregal poftea de tribus itadico
. 1.4 mihi provenic. 9. quid refultabit cx. 24. & proucnienemihi hora. 15.cum
‘ribiss foptimis vnius hora's hoc eftminiieaferd. i e D AT T,

Pro cuius ratione , quinque vnitaces, feu partes emporis fururi fignificentii &
.quasum ium fignificentura lincascsi-Aimpta deindefclinea.¢.0qualis
linea.c.. ct.ca.tripla firad.o.e.velad.e:i.quodidem eft, vode:a.e. compofita esic
exaco. hoc cft ex duabus cerijs ipfiusaa.c.) & exco..(hoc clbex Eribus quinis.
fus.c.uvndeanad.a.c.candemrationcmobrinebic; quasagiadsg: propterea igi
e poffumus ek, yatiotinati , :
{i.1.4-nobisdat..quid dabit.24.
qui quidem. 2. nobisdabit. 15 - Pl e il L
cum min.26..quod redtt fabtum s
eritex.2o.feptimi Euclidis. 0 Bb

THEOREMA (CXX

Vpponuntéciamantiquires focios nuramos habere , quoram (umma primi
fecundi cognia it item famma- primi & ertj cognica & {umma A'c(nwdi'i
Yertjitem cognita,acque ex huinfmodi tribus aggregatis veniunt i cogaitionem
‘parsicutarem vniufeutufque illorum « 5
"Gemafrifius foluic hoc problema ex regula falfi - At egoraliordine progredior.
Sicverbi gratia  fomma prini cum fecundo.5 0.8 ecundi cum tertio. 70. & primi
camtertio. 6. harum erium fummaram accipiantur duz quais, v puta. 5o, 870
‘quie coniunéée fimul dsbune. 1 0.3 qua fumima detrahaur reliqua ideft. Go. &
Seftabicnobis . 6o cuius medietas crt. 30. hoc eft numerus nummorum fecundi
focij quo numero detrao . 7o hoc eft & fumma fecundi cun tertio remancbi
hoc eft numerus tertij focij , & hic numerus. defumprus a. 6o, xefiduus erit nume-

s primi focij.

L Pro
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s Kefieus enite . 7 o 1 Tidai) ) Nos 2oy
Quodintelligendum elt tamen quoties primus cerminus differentia termingrii
eft, nempeafcendensipforum cerminorum .

Cuiusratio manifelté fpeculari potctin fig dentistheoremazis. Nam
diuita.a.0.per.n.n.n. ::dcuumpnnin:{il. o.ad proueniens, quat n ...
n.ad vnigarem.n. exdefinitione diuifionis. Arfuperi s

oadonvtnnnnadnexquolequires. 1 T

ictum fuit ita I?

uinti_prouenicns effe nume-

rum quafitin.o.n.

|
,_k ¢ virn - {
Jddiﬂ‘cmnm.ﬁﬂjd,cf_auﬁnc-

fidgumd; pdr numeram afcenden-

{

THEOREM

N BT verd pimus terminus;reliquorum
celle eft derrahere primum ex vicimo,,

tem differentiam cilicet, partiri , proucnicnsds
terminorum habes

ungeresquo tumeram

offimus . Scimus etenim tam mulas vnitaces eife in vitimo
terminotum quo inmibuincerialligadt diffe€entijsia fimmam collcetis fimul
cum vnicatibus primi cermini , toxds fant ermini, quotincerualla fimul cum prie
motermino: Qdrei min ines imcrudllaequalis fctiv. Virimopacpr-
m..di«mmad-m;ﬁmmwmma uemuc Ttags
“primioterminoexvltimo denaio réfiduads perinternatiom, hocef nimeryim dit-
ferentix diudloproucniens crig  muric s terminorimablgtc primoquoviuseft,
confunctivquoque dicto provuehienti propofitum confecuemur-: ]
poup T H EQ A MitA«Ks €& VI h Loy
(VR iquisarithmetica progsifiionis daco prifmo &ovltimo! mal cimmime
C mm:.:nm,aﬁmwmmmmw@a&imlmmmm
ex vltimo detahec, rofidontnd; pés numerum teriihorum excepto o diuidets
- Huiustheoremaris fpeculdtio ex. £3-theoremaze manifeltacric  fam nprace-
denticapnumerusterminiorum erac prouenens diifionis icfidui fabixaGionis pri-

=

mi tedmini exvitimo.

BIMA X C X,
2 q i) st g >
VR i quis maximum omnium terminorum dicte is cognofeere
Gt erdentt qumerodstemiriogam, Ret
& mum entem cum numero terminorum ¢xcepto Vi mulsplicabic's
P i i i, sanuines

C VR veteres cupiéntes obtinercfummain rogreflionis continu naruralis,
quaab ynicase initium ducit, dato vltimo termino tantummodo. Dimidium
‘vleimi cexmini ¢ toco fequenti muleiplicabant s productumds funima qudifica,
. Exempligratia., G vicimus terminus Mmdiﬁngi::ﬁm'nﬁxﬂiuyzuvlﬁpf{;
5 ©
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€3, quim Ariftoteles preeferipfic.

Sintigitur corpora..et.o.inzqualia seadé tamen figura & materia pradita,quo-
rum.a.maiusfit,& per confequens in eadem quoque proportione grauius ipf0.0-in
qua eft maius,communi omnium fententia.

Scribicergo Ariftoreles proportionem velocitatis corporis, 2. ad eam, quar eft
corporis.o.(naturalicer fe vioquoque mouente) candem futuram, qu cft magnin
dinis,aut grauitatis corporis.2.ad magnitudinem, aut gravitatem corporis.0. Ima-
Gt s o magnicudine & figura,qua corpus.a.praditum ¢t

fed candem grauitatem obrinere,qu communicata cft corpori. . quod ex quatiis
materia conftet

Hinc ex primo fuppofito fecundi capitis certi erimus proportio-

‘nem velocitatis corporis.a.(i comparetur cum velocitate corporis.u.fituram, ve ed,

‘qua eft ponderis corporis.a.ad pondus ipfius corporis.u. Ex.g.igitur lib.quinti Eu-
cogitur fateri Ariftoteles velocitatem corporis. o. effe vnam eandemd; infpe-

cic,que eft corporis.u.Quod primo fuppofito cap.fecundi huiuslib.plané repugna

Fe. Igicur hac Ariftotelis opinio falfa eft. Idem quoque probaretur mediante cor

pore.i.xquali magnitudine, {imilid; figura cam corpore. o. pradito, fed, quod ad

‘quantitaremattinet;equals corpori.a.vnde ex primo fappofito cap.fecundi huius

briin eadem pro

portione. veloci®

effet corpore . 0.1

iin qua grauius ft.

€x. 9. igitur quin-

ti cogitur Arifto-

veles affirmare td

velox cffe corpus \

a. qui cft cory

i. vndeidem pla- by s

né inconueniens emergit ex fecundo fuppofito cap.fecundi huius lib.

Quod duocorpora inaqualia eiufdem materiein dinerfis.
medsjs eandem welocitatis proportionem
retinebunt .

CAP. V1X1

Valibet duo corpora inequalia fmili tamen figura & eadem materia con-

fantia, navuralicer & per dineefa media moucntia ,ynam eandemd fera-
perpropordonem velociatum feruant. - i)

S hedco corpora.Ace.Bfibi inuicem inzqualia qrorum.A. fitmaivs, ed fimile
figura & idem maceria,
cuisspondus toralefit. e . i
x.0.& pondustotaleip At
s B s Imagin- L
mur quogque corpis-A.
Polmminsquamine. | B ¢ &3
Tepango. ¢, ponderis.
o
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galo. baw.c. binad.bieque.b. rad
bnqumm i pmb«pmpormm i

habebimus duo triangula ortho-
gonia fimilia inuicem’. b i i i
Rie recx.4lextilitiofe h xw b.adb.o.vt.qb.ad.bnwndeex. ts. eiufder
q beinibs 1 i,quod fite.qub.inb.o.Sedex. 16. eiufdem s
L iquodiBieL T b . e

¢ dincofble T o o 2
binaqualé ericquadeaioipusibie. 20t 5.
- 7 iy 4
ul al rm,qundﬂ. binub: fi i
fecunda fe & b o

ufeilicec et.o.b. I'cd quadramm g

ex.6.{ecundi , quare duo
3 di€t produdta equalia erunt
duobusdx&]sq\udmns ob.fi

u.in. e.fed quor d rcxbumu
nzqua.lc:ﬂuquo fir

x, 35. 3. relinquit crgo
e e
Lefie duob? quadratis.o.b. ct.o.

& quadrato.o.n. ideft quudmo
baexPigorica (mul c

b it
nb.in. quoquualccﬂ.qua
d(amhuulm o
wa.ex

catees ﬂ'oncscnmmu.-
n:s‘;ofkca irculo hyperbolis &
R primi
_patere ex.36: primi Pery bu,fc.
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Tus .. C, wqualis fic
angulo.K. B. . &an-

5. C. A, F. zqua-
is angulo. T B.Z. niic

n¢os,qui quidem diio
anguli, comunem ha-
benc angulum mitili
neum.K.B.F.quapro-
peerfiangulus.K.B.Z.
miftilincus maior cft
angulo.D.B. F. mifti-

lineo per angulum.
K.BZ.contingencie,
circulorum exgo anga
lus miftilineus com-
munis. KB, F. aqualis
eriemittilineo ,anga-
Io. D.B. . pars vide-
Jicetfui t020. Omnis
autem error in quem
Taraalea, Tordanusq;
lnpfifucruncabeo,
lincas inclinationum
pro parallelisviciffim BHVD
fampferunt , emana~ w
uit. 3

Septima propofitio Tartales, quar ef gnea quattio Tordani mihi videf excipien-
darilu,cum pondusipfius. A.ponderiipfius.B.cxiftens zquale, grauiusfic pondere
clafdem.B. fatione minoris aperture anguli contingentiatin. A.quam . B. in quo
idem error committicur, qui in prazcedenti commitcebatur, cum feiliceripfe puter
Lincas. A.E.cc.B.D. figuraab o conficte fibi inuicem effe parallelas, qu eriam i

* =quidifiantesefleng(vadeangulus, E.A.G.minor cffec angulo.D.B.E) non camta.
menob caufam huiufimodiangulorum differentia caufa cffec differencie gravitar
ipforum.A.ct.B.ob ca qua cap.4.huiustraarus pofui.

Oaua autem propolitio,qua cft.6.quaftio Tordani longé melius demontratue
ab Archi.in.6.lib.primi de ponderibus, cum neca Iordano,neca Tartalea probata
fuerit,cum jjdem non probaverint pracedentes, quasin diéta.8. Tartalea cirat, qui
neque ctiam probat nonam. zo. 11. 13. ct.13.cum ad precedentes probandas taini
e aceeflerie,

Quartadecima verd,queett. 1o.quettio Tordani,duas ob caufas cft falfa, quarum
voa clt g fopponendo. A.D.E.G.B.cfle vaum brachium librg,cr. Aupuncium céri
ciuflem,ce.D.pondus equale ponderi.E.& lineas inclinationum. D.K.ct.E. M.y an
uli: K.D.E.ct.M.E.G.fibi innic n6 fint ¢qualessc ll.angulus fic intrinfecus hic
verd extrinfecus & oppofitus dicto intrinfeco voi® tridguliterminatiz. D.E. Lg.x.

e
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THEOREMA XVI
Nuenire autem cupicnti cuius numeri,duz tercia inc quatuor quinte partes,
I(iplimd; effent dua tertize pér denomiinantem communein, & productum di
dendum per quatuor quintasipfius de-

nominancis. Ac fi quis diceree f.edat. " eiie |, o
o.quid dabit.a?nempe dabic.unanvin 9 a 5
propofico exemplo, terminus.a.loc.c. a &
duos fortietur denominantesycognitym - T Sttt

videlicet.o. cc.u. incognitum quod po-
ftea cognicumoriturexregula de tribus,ve ditam eft.

THEOREMA XVIL

VA ratione cognofti poteritproportionem quantitatiscenfice cenficead

Gimilem quantisacem quadruiplarm effe ad eam,qua f fiacum radicum; pro~
porsionemaucé primarum relatarum effe quineuplam , arqsita deinceps?

Cuiusrei gratia, cidduseltmodus pducionis hart dignicacd quioricar ex produ=

@ione prime radicisin ipfam, proue qui cubil requiritducarradicé in fuo quadra-
20, &orietur cubus,hec poftea ductain cubum, quantitarécenficam cenfici,et in
hancpradiétam radicem, dabitquantitatem primam relasam, Quod vbi fefucri-
mus, meminillé oporcet Euclidem decimaoétana fexti auc.11.08ni docere, pro-
portionem quadratiad quadracd, duplam effé proportioni fuarum radicum,&. 36.
‘vadecimi aut.1 1.oftaui, cubiad cubd wiplam elfé,cgo verd nunc affero,cenfici cen
fici adradicum proporionem quadruplam effé, primi verd relaciad primum re-
fatum quintuplam acgica gradatim.

Cuius fpeculationis grasia, decur linea.d.que cubuim maioren Ggnificer.ct.by
‘minorem.c. vero fit radixipius.d.et.e.ipfius.b. 1ra ordinace adinuicem , vein fibo
feripta figura ceenitur. Tam.c.cum.d. producatur proueniatd;. q. cenficum cenfi-
cum, qum produucatur. €. cumm.b. ct dabicar. p. alcerum cenficam cenficum. Dico
igitar. proportionem. q. ad.p. quadruplam.cffe proportioni. c. ad. e. hac dé
caufa qaod proportio . q. ad. p. compo-

natr ex proporcione. dad.b. et cad. e,
proutfacile ex.ay. (exti,aue quinta octaui 4
deprehendicur: Quare ci proportio.dad. @
b.praportioni.c.ad.c. wipla itpatee pro.. b
portionem.q. ad.p.quadruplam effe pr 7
reioni.cad.c.dem de cateris dignitatt
dico, fumptis femper.d.et.b.pro duo-
buscenfibus cenfuumaut duobus primiseelatis , autalio quouis axiomate.

THEOREMA XVIIL
VR dinidentibus nobisdignitatem, per dignicatem, radix prouenientisipro
uenicns ficdiuifionis vaius radicis per alccram?

Sincexempli graria duglincae.b.q.ct. £g. qua fignificent duss radices cuiufiis
dignitats; demusds effe radices duorum quadraorum, quadracumd ipfius bugy
per quadracum iplius. £g. dividacur s guadaadue madix proveniencs find.q.
nitas verd lincaris llu‘.ig. Dico ipfam.d.q. effe proucnicas ex diuifione.b.q.
penfig. Patet enim ex definitione diuifionis nono theoremace tradia quadra:

um
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Sedaliteridem firi poffeinueni, hoe eft mul tiplicido radicem quadraram prok
polici numeri hominum per. 1.8 productum item muliplicando per candem radi
cem,ge huiufnodi produci radicem diuiden do per.g.vnde proucntus effer oume-
rus hominum vnius ordinis. Expli gratia proponuntur. 3600, homines,muldiplica
bimus huiufinodi numeri radicem

quadratam hoceft.6o. per. 21. hoc
eft per productum quod ficex.7. ¢
3-&refulsabicnobis. 1260. quod fi
multiplicabitur, per.60.hoc eft per
candem radicem , refulrabic nobis.

5600. cuius producti radix qua- s
Sty qudinipiry |, oo |

proveniernobis. ot. pro hominum
numero vnius ordinis.

Cuiusratio cftifta,cogicemus nu
merum. 3600, propofitam effe qua
deatum.a.b. (fed non arex) cuius a

dix.6o.fit.a.c. & quia hic numerus. [
solintelligitur effe hominum,quo-

1um voulquiles oceupat. 2 1. pedes 1000
quadracos uperficiales ex fuppofi-

10, & proprereamultiplicatur, 6o.

cumiavdenobisveniati 260, ¢ 33 9
qeadratilpetficiales pro vnoguo-

queordine, &qga. b, cve.latus qua-

drati:a.. habet tor ordines homi~

num fimilicet , ‘Roc eft. 6o igi- 49
wur muldplicando. 6o.cum. 1360,

habebimus coralem fiperficiem. a.

biex.75600. quadtis luperficiali-

bus, qu quadraca imaginemut lo- &
cita cffcin quodam rozali quadra-

0, quod fit.c. £ cuiusradis (. c.
27 5. pedum qui dividantarper.3.
hoceft per numeram pedum lagitu-
dinis & prouenient nobis. 1. pro
niumero homini vniufcuiafg ordi-
nisydividendo poftea lacus.t. g, per
numerum fpati incer vnum, & alit Ty e
ordinem, quod eft. 7. prouenict o AL,
nobis. 39.pro numero ordinam.

001

6o

Aliter. & breuius etiam poffumus idem inuenire  hoe eft multiplicando iy

s o Epay 2 Bt
Hipropofic homind ¢l ectingulo.2 1.vadevenicenobis pAad. s805q19 pro
dudt faccipiemus ve quadratd,cuivsradix ric. 5. qu dinidacat p,
ms jppolic Cuiusratio pédee fupradid, co qd oco mulriplicidic






OEBPS/images/facsim431.jpg
EPISTOLAE 419

gismethodo etiam qua veebar dum iniftis ebus me aliquo modo execcebam.

%ode(‘cnnq\migimr[‘circvoln:dsquznrim:mmrpnlcnrizminl‘qu;uin?sw.
porum egularium ab vna eademd; fphzca terminacorum feu circunferipribilificu-
Tabis primum, cognofcere quantitatem lateris cuiusd; corum, ealium parium, qua-
fium emidiamerer diéte fphara ir. 100000.ex abulis finuum Nicolai Copernici
Proponeigitur tibi ante oculos figuram femicircularem vltimie propofitions. 13.
1ib. Eucli-& inuenies.c.d.tertiam parcem femidiametri.d.b.effe partium:3333 3. -
‘qualem finui arcus.f.e.graduum. 19. mi-28.qui quidem arcus déptus i fietica tora
quarta.b.fremancbicarcus.c.b.gra.70.mi.33.coius cordacrit latus exacdri, quod
Jatusita cognofes,fumendo (cilicet finum medietaris.b.c.hoc cfbfintimgea.35.mi.
16.qui crit parcium. 5 7738.cuius duplum erit partium. 115,476, pro lacere cub

Dempro poftea quadrato larerisexaedsi , & quadrato torius diametri. 2. b. refi-
duiradis quadrata, erit.a.e.lacus Tetraedri . Vel fi duplicauerisfinam dimidij ac-
cus.a.c.qui quidem arcus,componitur ex quarta.a. £ cx arcu.f e.iaminuentoy iue,
yerefidustotius dimidi circuli, dempto.be.iam fpra inuento, habebimus idem.
laus.a.¢.partium. 16329,

Prolatere verd Oftaedri accipere potesradicem quadratam dupli quadraci ip-
fius.d.b.& habebis.£b.latus qualitum. Vel fi malisaccipe duplum finis medictatis
arcusb.£quod duplum eric.£b.parium. 14143 .

Prolatere vero Duodecaedsi , divide latus Exacdri exmethodo. 1x. fecundi
Eucli.cuiusmaior pars ecic latus queficum, partium. 7 368.

Sed prolatere Icofacdsiste primum oporcebit inunire quantitatem anguli g.d.
ahoceltipfiusarcus.b.n.quitaliangulo fubiacet, quod cum pluribus modis intie-
niri poffit, nihilominus. hunc feruabis, inuenies primo quantitatem.d.g. qur cltra
dix quadrara fammz duorum quadratorum hoc eltd.a.ct.a.g. qua, a. g equalis et
diazmerro.a.bve fcis, dices poftea, fi.d.g. correfponder pfi. ga.cui correfpondet.d.
h.{emidiametro (phare? tibi veniceh.k.finusarcus:a.h. hoceft. b.n: graduum. 63 -
‘min.26. cuius medictas gra.  1.mi.3.pro finu fuo haber parees.s 257n.cuiusfinus da
plum eft partium. 05 142 prolacere Icofacdsi.

Incipiendo nunc Tewaedro, fire debes, quod pars.a.c.totius diametri.a.b, -
qualis eftaxi ipfius Tetraedri, qua quidem.a.c.ve fubfefquialceraipfius.a.bierit par
tium.13333 i

Quéres poftea quantitatem fperficialem vnius faciei ipfius Tetracdris hac me-
thodo , inucnicndo primum radicem quadraram trium quararum quadraci
ipfius.a.¢.laceris Tetraedriy eo quod laus hoc, fefquicertium in potentia cftipfi per.
pendiculari terminate ab vao angulorum trianguli zquilaceris & a atere cioppofi-
toex.x.certijdecimiipfius Eucli. que quidem perpendicularis,crit partifi-i 1416
& harc muliplicata cum medierate lateris trianguliy hoc eft cum. 8x6.47. tibi dabic
fuperficiem quafitam,hoc eft bafim Tetracdri parcif fuperficialifl. 1154619215 20
Hic demum bafim multiplicando cum tertia parte axis Tetracdri habebis corpu-
lentiam totius Tetracdri, qua cric.s 1315 8964003488

Nequetibi hoc loco ocenlare yolo quandam meam animaduerfionem, que eft,
quod diameter feu perpendicularis( fupradidta) facieiipfius Teeracdri s femper -
qualiseftlaeri ipfius Oaedri circunferipribilis ab cadem (phera, hoc et ipii. b. £
quapropter quoticfunque ipfam perpendicularem habere voluerimus accipicndo,
b.£habebimusintentum.  Eequod hoc verum it poffamusica demonfirare.

Primum, notumnobiseft ipfam perpendicularem, triplam effc cius parti , qua

Ggg 2 . acen-
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Duplex: modus par allelam oriziontalems alicui muropropofiss
wna tantummodo fatione ducendi.

AD EVNDEM

Vecere parallelam orizontalemalicui muro recto propofico vna cantummod3
I e et pofiibile cftfed criam facilc.
Sic exempli gratia murosrectus. . . frusverd . o..1n. Sicupimus ducere. .
parallclam dicid muro., accipiatur quadiatam geometricum, feu fcala altimetcs.
welaliquod imileinftrumentum, quo mediancea. fit. o. videbimus pun@um. q.
quod voluerisipfius muri, dexterd
werfis,inferius tamen.ip(o.0. vade
formatum habebimus triangulam.
1.0.9.Quo facto ad partem finiftrd
com eodem angulo.vo, q. oporte-
bitnos inuenire punétum aliquod.
indida ﬁlpné:ie muri, & tne
abcbimus angulum.n. o. p. wqua~
dem angulo.n.o.q.vndeangulus. qe
n.p.nobis cognitus erit , duod; late
Ta.n.q.et.n.p.erunt inuicem wqua-
g, ex.26. primi Euclid.cum angu-
li.q.o.n.ct.qn.o. fintzqualesangu
Jis.p.o.n er.p.n.0.& latus.o.n. com
mune;vnde angulus.q n.g.extrinfe
custrianguli.p. q. 0. refiduusds ex
duobus recis nobis cognituserit,

etiam & ciusmedietas.q.n.u. qua
lisangulo.p.q.n.eo quodex. 5. pri-
‘mi, anguli.q.p.{unt inuicem @quales,& cx.32.cinfdem,equalesfimt extrinfeco.q.n.

g &ex 27.0.u.crit parallelaipliq.p.

Aliter ctiam poffumusidem eficere, fimendo duo ila punéia in fprema finca
orizontali ipfius muri ad uperiorem parcem afpiciendo , quemadmodum ad infe-
riorem, quod vnum & idem efir, dummodd non afpiciamus orizonalicer, €o quod
nos oporet fuperficiem conicam producere, linea vifiali mediarice . cognofeere au
temangulum.qn.p.fucile crit, conflituendo primd inftrumencum in fita tifanguli.
oun.q.afpiciendod; punétum.c.in fuperficie.n.q. o, & ficinalia parte » exiftenté ine-
firumento in firutrianguli.o.p.n.afpicere oportet punétum. . prosimum puncto. n.
wbi poffie metiri angul

edifitus punéti.n.tals cffet, vt ab co non poffetaliquis murum videre ad re-

&os angulos, afpiceremus punéum.q. fub orizontali ab oculisnoftris, in orizontali

tamen punéti.n.ita quod angulus.o.n.q. reus exiftat,quo fako obferuando angu-

lum.n.0.q. co mediante , medianteduc. n.o. cumangulo. 0. n.q. cognofecmus

quantitatem diftantiz. n.q.idem etiam faciendum ct comalio punco. p. quod

Volucri, & mediantibus duobus pnéis muicem proximis. c. ¢. cognofearuran-
gulus
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ipforum proda dorum pér fammam ucr Hoc et per, o yade mildiplicatio-primi
producti it 3 sgoooe.muliplcatiovero ecundiproduct cric g5 00
Rexerit. 34750, quanm muliplicationum vnaquaque dividaca: p
53875:produdtort, & prouenictex prima dibifiont. 40,0 iactis.3 5000, vhisine
teart dioifiin parecs.5 387 5 .quod exie lucrum primi, proverisaitem fecundae din
uifionis crit:14.cum factis.4 1o o.vnius integri divil in partcs:s 3875.lucrum feed
‘di. prouciiuus verd quara diifionis crit. .cum fractis, 52000, voius incegryye fu
pradinifiin partes:s 3875 - hoceftlucrum re : :

Cuiusreifpeculatio ex fein fub feripta figura paet vbiia.q.fgnificac numerom
dierum toriusanni proprimo mercirore g agten fignificatnumerum dierum fe
cundi mercaroris.c.qupofted fignificat numerum dicrum terd fi ciam.s a.pro -
méro denaniotum primiscts 0.0 pro mumerd: fecundi y et ¢ ¢ pro numero
et produétumyatcems .- fignifices valorem prim lucri, ct.. .o, fecundi,
0.5ttt .y autem gnifices fmmam Lucrs omnium, . .. fignices
pasccn primisex, L fecundiycr. .y, terti ynde claxé pakebic ex communi
fientia quéd eadem proporeid et x.y.ad: xgu sggregas omnitm producto-
Tumqs qo.ctig tadi.s.d iwxy.adipyaggregatidictiad q.o.ctx. y. ad. py.
vedictiaggregat adiqt. Ret¥iginur exreguls de aribus multiplications.inn ey,
“diuiditor per aggregatum omnium - 11

productorum, ita ve fialiquisdice- . g . b

ret;ficx dicto aggregato; proverie [T

x:y-quid proucniet ynicuiqueillo- 1 . d| o
Uprodudort Nafinumernsdena- o 1 [~
siorum feciidi zqualis cffet numero I

2.8 primi ve pusd. b, tunc civs Jucr W

carewearedtangulo.q.b.&ita

tar 3 re- i
i’:mbmﬁ(dédmarimﬁ quantitatibusn.oict.e.t.omnes fias pe-
cunias ¢odem tempore pofuiffent,tunc refangula fignificantia corum lnera eflons
“Fsqudenqiled eomnccoddmrémpore;nee candem quanticatem pofierun s
4% corum lucra fignificancu  re angulieg.s.q.0.ct.q b ex prim.é el s 3.,
39.deprimiacocinando clare patcbic,

THEOREMA CXXXVITL
2t i oo e Svind b !
N olaus Tartales inprimolibro vima: partis mumerorumad. 55 .quaftam
N docet inucnire quantitarem laterum; vnius propofici eriangils ; euius o
“pevim proportio nobis datafi il cum area fiperfcialipfius riango i e quia
~iple Tarcalea veinurregula lgebrae, miivifim eft breuiori methodp hot ey
cere, & ctiam yniverfaliori via.
? i Supponainus igizorduotriangula., quoram vium. . mifcnobis propofic, &
~coga iperficici, proportiones fimilitcrlaternm.i.n.ad:n.u: conn ad oL
- bisdaca, aleerfiverotrianguliifita.o.u.a nobistamenita confeéidye aven
2tef fc proporionata codem modo, quo larcra prioristriangulifec hae nobis
Froguicafint, @ facilimum eft . Nuncvero i demped fucric quadeatd. 2.0, mininsg
Jaxesis, ex quadrato.o.u.maximi, relinquer nobis duplam prodactio.in . . per
“peultimi.a-Euclifipponédouie. perpendicularem ad.o.u.vndetale producin
Ui e indc. confequenter nobis cognicum erit, & Q.o 6bis cogat:
melt,
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Simantur i tres ineri contini proportionales cuiufCunglie denique pro
porionalitats i fumman colliganur ac pofimodum, reguia detrib. dica-
Fous: i fumina hac priio numero propofito n tres parees diuidendo refpondet,
Cuirefpondebie vna ex ribus partibis huiifee stm2idem dereliquis duabus parei
Bus dico. o >

‘Exempli gratia, fi proponatur numerus. 57 dinidendusintres continuas partes.
Jroportionales proportione fefquialeera , tres nameros in eiafinodi proportio-
Talitate diftinétos fimeiius, v potd. 4. 6. 9. qui infummam-collecti dabunt fum-
. 19.dicemusd f. t9:danc. 4-quid dabiies 72 vnde proueniens vnius partiscrit.
T2 Tam fi dicantus , fi.x5.dat.6.quid dabit. 5 72 nempe dabit. 18 Poftremd, i
Sodat. 9. quiddabi's 72 nempe.26. atqueita dabitur. 8. cuibs quadratom @qua-
bitur produttoreliquarim duarum partium inter e .

‘Quiod vefeiamus s numerus propofitus in tres quaflibee pareés dividendus G-

ificerur linca. & ds tresautem numeri dicte proportionalitatis lineis . ¢. ££:g,
er.g.h. direa intcr (¢ coniunéiis denotentur. Cogitemus paricet lineam. d .. in
erés partes dinifam. a.b: b.c. et.c.d. cadem cum eaeérispropartionalitate  tunc ea-
demerit proportioa.dad quamliber fuarum pactium, quieet.cihad refponden
temipliusina.d: Verbi gratiarefpondentem.aibiipfize.fetbicf g ccd: g hi Di
o enym quod ita e habebit.a.d.ad.c.d ficute hiad.g.hy Nam cum ficfe habeat-a.
b.ad.b.c.ficut.c.£ad.£giex prafuppofito; permucando fic fe habebit.ab.ad.c.f -
ad.f.g.8& cadem ratione fic fc habe-

cutb.cad
bircdadghicucbicad £ &eoféquen @O 3 1 B, <
eerficuabiad.c.fexquo ex.13. quinti fic Sy

fe habebit cora.2:dad roram.
adghaut.b.cadfgauta.b. % 1
imutandoitaque propofitum manifeftuth exit ipfifh aures produdim.ab. in.cb.
zqudemixqmdrmbux.l;.hﬁnmwk;gz;‘ R

oLt s nTOH B0 R BAMIA SOV R

T Eranas aliod quoqué problemaindeermiatih
N e e ot e et ARG

1 Quomodo propofitus numerus if tres ciafinodi parees dilidatiir,
Vs zquale it e quadratorum reli e ied &E.L i .
- Hoc veefficiamustria quadrata fepas matiis’ ot vt 3
duobus;sor&ﬂnﬁn&esinﬁmﬁqﬁll‘mﬂim%'i‘dﬂnfé
quemur, ratione pracedenti theoremate derfionftiata, rE&E
quodautemdicode quadratis , etiafiy de ubis} & quibnfifi
- Exempligratia, fi numerus diuifibilis propofiar %
uidendus, ve quadraram yaius aquale e fimma
rnﬁlm,inprlmiﬂdkélrilmqudnmmnﬁmi

abences, vemais pfouim equalé ficfmme reli
et.g:nempe sugscts§.quet i colligatitar in i ECHAL
Ta detribus dicemus, i1 2. refponder. 3o cui. § . radixmaior relp
pe- 12, cumdimidios > = y i HEE D

~ Deinde fidiserimus . 12 valet, go.quid alebit.£. adis media 2 ethpe vale
it ro.esiagutem minor7. cum dimidio. Itaquetota fummacrit, 3o. & quadra?

. E > am

hofieutiei duip s €prldodpnonde (4h1 7
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m.inuenies poftea ex. 9. ciuf-
demlineam aliquam mediam
proportionaleminter.n. K. et.
n.p. que fit.n.o. duces poftea
0.q.parallelam ipfi.m. K.& ha
bebis propofitum, co quod cit
it proportio trianguli.n, m.K.
adtriangulum.n. m. p. vé.n K.
‘ad.n.p.ex prima fexti, duo trid
Lpn.ct. . q. 0. 2quales
uicem,ex.17. ciufdem
& ex. 9. quinti, & proportio.
onading. erit, vixad.y. ex.
12.dick cum ex. 4, fextificve,
nkadnm.

De producto conditionato.
AD EVNDEM.

Roponis deinde mihi duas re@as lineas, vni quarum, visvealiam quandam di-
recté coniungam,ita quod productum huius aggregati in lincam adiunctam
quale fit quadraco alceris,
Veexempli gratia fi fuerine duz linca.c. d. ct. e.£opor=

teretdinos ad lincam.c. faliam lineam pura.fc.vele.bii g
geresita longam, vt produdum totius compoiti.c. c. vel.
£b. infc. vel. e.b.eflix aquale quadrato ipius,

Hoc enim nulus effe diffculratis, co quod quotieftd-

que.c.d.coniundia erit cum. £ ad rectos, diuifads perme F
diuma puncto. 2. quo ducta.a.d. deinde fecundum femi-
diametrum.2. d. defignato circulo.b.d.c. & protra@a, . .

2 quavolueris parte viquead circunferentiam in pacto..c.

fein punéto.b. habebimusintentum , 6 quod i produ-

@ fieri. . f. criamabalia parte, viquead circunferentiamjhabebimus.b.c. xqua-
Lemipfi£c.ex communi conceptu, & productum. c. c.in. €. b. =qualem quadra-
to i;lgus.t.dxx. 34t cum x. 3. ciufdem. . d.medietas i chord arcus dupli
b.d.

Delapfi verd lapidis verfus mundi centrum, dom ipfum attingere. ac praterire

flet, dequo me interrogas. Dico Nicolaum Tartaleam , nec non Francifcum

aurolicum rete enfifl, male vero Alexandrum Piccolhomineum, & exemplum
Maurolici optimum effe, quod tamen fi capere non pores, crede faltem authoritact
busalium virorum, qui cantum in s fcientis fuperancipfum Alexandrum Piccole
homingum, quantum3 Sole catera fuperantur aftra.

Lapisigiturill tranirec centrum, seddiretds cum dimjnuione tamen motusim |
prefi, co ferme modo ve fribun iudiciofiffmiill viri , donec poft mulcasreddr.
sionesfurfum,deorfumd; quiefeerc circa centrum mundi. Lucidioris tamen incelli

gentiz
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1@ habebimus quod volumus. nam omnia lacera fintinuicem gqualia cx condi-
tionibuscirculi,angulus auem.a.rectus effedus it , tunci imaginatione cogita-
12 ferit diamezer.b.c.cx.8.primisconcludemus angulum.d.cffe reétum deinde cx.5
et.32.eiufdem concludemus etiam reliquosangulos rectos effe.

Circa vero id quod mihi feripfifti de igne perpetuo putans nugas e, quod Ro-
ma inuente fucrint lucerng ardentes in fepulchrisantiquorum. Ego quidem mi-
nime puto cas nugas effe , properea quod tales lucernas non vius tancum aut duo
viderint, fedmulti homines fide digniffimi . Pretcra cum aisid nulla ratione poffe
ficsi. Refpondeo quod mazima ratione poffibile effe puro , quam quidem ra-
tionem ica effe oportet , quod primum lucerna fit perfedie circunclufa , ve
matcsiain caconflitura nallo modo exire poffic, deinde quod matcria inflamabilis
salis fit, ve excrementum fuliginofum ex fiammna tranfiniffum, tangendo fuperfi-
ciem devexam ipfius lucern, aptum fcn priftin humoré congelars fiuc transfor-.
mari;vnde matetia prima per tres formas perpeeud tranfibic, hoc et per humorem,
fincoleum tale, ve diximus, per ignem, feu flammam,& per vaporem,, feu exhala
tionem fuliginofam aptam condenfari  atque in priorem humorem illico reuerti.

DE DIVISIONE TRIANGVLI SECVNDVM
propofitam proportionear.

Michaeli Angelo Huciafeo.

Von mihi proponis, tale eft, vt ilicettibi modum feril
triangulum propofitum fecundam datam proportionem 2
te per punctum notarum extra triangulum .
Triangulligit & te mihipropoficum fit.n.0.u. confidero prim quod
iti i parallela ad. n. u.ca proportione,
quam mili propons. deinde inuencricindick. .5, punétum. . per quod tranfens
‘alialificad puncto.p.propofito, ita quod cfficiac duo triangula.m.r.c.ct.r.s. x. inui-
eemequali poblems fomesin
o quod triangulum.m. o. x. zquale
et trisngulose0. 5.8 duadites | 1A T
rum refiduam.m.n.v.x.ctiam gquale B
effer quadsilatero.en.
Sed dum pun@tum,s.ucnarer, lia
jiamihiin mentem venit, cognou
igitur quod quum propofitum cxpe-
i Apunéto p
‘promadta efiéelinea.p. m. que trian-
‘gulam.n.o,u.in duas parces inuicem
ita proportionatas duififfer,ve (¢ ha
ber.A. et.B.ira (¢ haberet product
1.0.n.0.0.2d produ@am.mm. o. in.0.
X, yecrianguli.n. o, u.ad eriangulum
n-o0.x. quod quidem non cft difi-
il (peculari, ex methodo. 2 4.fexti, .
coquod
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dupluin efféredingulo. £o. NiK.i.fexta pars eftipfius.fi.ex fppoficoet.ico.dud:
decima pfius.e.i.proportio igitur.c.i.ad.o.i.dupla eft proportioni ipfius. £i.ad.K. i
quare.K.c.duplo maius eftiplius.£0.¢o quod f.i.o.vel.£ g-(quod idemeft) duplos,
maius effet ipfo latere prefenti.o.i.vel.fg.tunc.£o.zquale efferipfi.K.c.cx. i
vel.2o.feprimi quod quidem.£.0.duplo maius effet ipfo prafenti. £ 0. Rect igitur
inquiunt dicentes produétum pedis cum pede effe duas yncias,vel i mauis,ita di
eK.(exta pars eftipfius.d.i.cx iam dicts propofitionibus.£/o. autem eft duodecima,
ipfius.d.i.cxijldem,cum exfuppofito.i.o.ducdecima fitipfius.c.i.quare.c.K. dupl
critipfius.f.o.cx commupi notione.... g .

Produum verd pedis cum vcia.fit.K.0.quodprababimus exijfdem rationibus
duplum cffe ipfius.g-u.pundti recanguli oblongi. Nam.l.o. fexta pars fimiliter cft
ipfius.g.o.ex.0.u.duodecima ipfius.o.1.quare proportio.i.o.ad.o.n.dupla cft propor

ad.o.. equitur efgo ex praxdictisrationibus-k.o.duplum effc ipfius.g .u-
vel ficyvefin prazcedent,cum.K.ofi fexta pars ipfius.£o. i e
geuverd duodecinia eiufdem. fo.cxijfdem,nam.o.uduodecima cit ipfius.o.i.crgo
Keo.duplomaiuseftip(o.g.u. - 5

Exijfdemmet rationibus producium L pedis cum pun&o duplum eftipfus.c.c.
astomi fe@anguli oblongi.

+ Probanduim nuncrelinquitur produGum.o.n.vnciz comvncia,quod cft quadfa-
£um, duplum eff pfius.c.t.atcomi rectanguli oblongi. Nam.in.cltpars vna ex. 20>
ipliusic.u.etu.t,pars vna ex.144.ipfius.ouex fippofito,quare proportioiiioad.r.
duplaeftproportioni ipfius.c.u..ad.n.i.ex ditisigitur rationibus.o. n. duplo maius-
eftipfo.c.t. Velfi placetdicas.n. o.eft vna pars ex.72.ipfius.o. exfupradiis, cos
quodin.i.itafe haberad.£i. vevnitasad.a.fed exijfdem rationibus.c.t.pars vna ex
244.cftipfius.£0.e0 quodiita fe habet.u.tad.o.quare.o. o duplo maius critipfo -
c.t. 8

Propofitum fitnobis nunc, exerciij gratia,, quarere fuperficiemalicuiusreétan
guli,mm vnum larus fie rabuchord. &%:;mn:.& vnciarum.3.alind vero lacus'fic
srabuchorum.2.pedum.3. vnciarum vero.2. ’

Huiufimodi aurem methodo mediante; multiplicando primum latus dict.3..3.
‘pernumerum trabucorum fecundilateris.a. ilicet producentur nobis primd trabu
chafoperficialia.6. pedes.q.& vaci.6.omnia rc&a(guh.vtdiﬂnm eft. Muliplican-,
dodeinde idem primum latus.3.2.3.per pedes. 3. fecundilateris . Ex trabuchis. 3.
primi lateris cum. 3. pedibus fecunds , producentur. 9. pedes reétanguli , hoc cft
vnus trabuchus cum wibus pedibus reétangulis. Ex pedibusautem buius. 2..cum®
ijfdem alterius lateris. . producentr.x 3.vacia re@angule ideft vnus pes rectangus,
Ius. Exijfdem pedibus.3.{ecundi lateris,cum.3.vncijs primi laceris producencurs,

. Trabucha.,
=
2 o

18,
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fedexceffis quarte fupratertiam eft.xoavade (ipra (ecunda et 18. & fopra pri-
ait it 4 que ompiaTimul addita et 44-& in qualibec harum i, mrema

i una pars equalis prima quantitac, quare L exigt detficts fueri,  menis 44
religons s 2 eni quadruplus prime quare prima parsvalebir.1 3. fecunda. 1g. ¢es
2.2 780 quArta. 37.quarum omnigan fumma ¢fkg. /

Ex poficionibus sutem Tarcalew innoftra figura. K. digeftis, videre poffumus

‘quo pato colligirur hutal”
‘modiconfequéces numeri fimpli-
ces,36.ct.52. more igura. E.quia
colliguntur primo partes compofi
t£8.15.23.33-¢X quisim fumma
oufubtrabitur .36 fumma fim-
plex exfimplicibus partibus. o. f-dess
9.9. & refiduti quod cft.4 4. fubdu-" %
citur x.96. fuminz compofica &

ropofita , vnde remanct s 2. pro.

Fimaiplici exmumeiodaroy ! )
cuius proportio ad; 3. cadem cft
qui.36 adsg: & propterca fuper - xg
fina clt fecunda pofitio; quido fci
musinuenire tales dros;aumeros:
confequentes, vein hoc excmplo
fonr.36-cxis 2. quidexregula deT)
aribus pofted elicitur yeritas que=
fiea. 1dédicode 33 « problymate,:

124

™R O qio.33:problemateacc

", piantar politionesprimi exé’ /|
pliTonftallihot eft 3383 1vel
dere ;b in fgur Povidbicnume:
os compofirosyin BigurayerdiQucer’ ¢

neenumeros fimplices , 3 quibus pro

quirt com quisill
ctiam iftas cognofeet, vbi eti
videbic quam confsé raiocinéeurj
ui ignoranc hune meum ordinem
implicium numerortis #quibus fiuic
zora rario (v fupra dixd Jhuiufcen
dioperatioris.
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carium & contr fe habieat;praner idsgp punquam fuiricque it futurus aliquishoii
re@orum,qui nazurales dicuntiry qui am velpcieermousatunatndts oxlisqeia G
‘voluerimus confiderar motum diumnum, 24 liarasum, e cuutua ppinionem:coms
monem, reperiemus calculando,Lunam in quadraturis cum Sole,dum inuenisorin
quatoreinguils hosarum miuis g petsdo il Jalica yeleivea,& in
coniunctionibus,& oppofitionibus ipfius Solis,1o0c.velgirc &Solem tempore ¢-

uinogtiord.18000.& 'mmnc:rumq\\a&o‘n;ﬂ&.zsumo.& ampli® de ftellisatic

i circa wquatorem politis quiuis cogitet; quod reera diffcillimum quibufdam
videbitur,quod quidem non accurric fecidum pulehazimam Ariftarchi fimij opi-
nionem, diuinitus a Nicolo Copernico expreffam, contra quam nil plané valent
Tationes ab Ariftotele; neque eriam Prolomeo propolig. Mot vero proprio, o
libet horg minuto,Sol mouct per milliasia citca.48.Luna quida comncta clt aur op
politarepericur Soli-z6.millariayée in quadracuris. 8. Saturnus .24 Lupiter. 40t
Mars.100: Veenus.26:Mercur.s . Scd Saturnus moru rapido,, vio horie minuto mo-
uckcirca. 605 00.milliasia, vediximus Tupicer circa.170900.Mars.g s 000.Venus,
20000, Mercurius.2000:corphs auté elementare, & fi monerct motreéto hocms,
& velocius etiam corpore celefti,non obferuans amé uniformitaem,ut dictum e
Tefke facit,com ende mulio modo comparari poflee, quia retus dictus naturalis
foam femper vel -itarem adauger,ob continuam imprefionem,quam recipita cau
fa perpetu contunéta cum ipfo corpore,qus cft propentiolla nacuralis eundibre-
wiori quadam via ad locum fuum, ita ve eiam f diétum corpus elementare amotu
rardioread velociorem,fperare poffer motd alicuius corporis cgleftisfj duo motus
inerfecarencfefcinvno folo picto,quod diuidi diftribuid; in pattes nequiretidelt
‘nonniftin vno folo temporis inftani redderentur &quales, ve ita dicam. Neg; fola
Toquordecirculari coeleft cam refto elementari, fed de qualibe alia motum (pe-

ciesfiue fint ambo rectfiue ambo curui,quando aliquis corumirregularis cric.

Mimus [ufficienter explofam fufe ab Ariflorele opinionem cre-
dentium plures mundos exiffere.

CIA P XXX VL

M Aforsatio, qua Ariftoreles corum opinionem, qui plures cffemundos dixe
'\ tune, refirace niticae yinco confiftir,quod s credatpartesrerra ,quatalijs
‘mundis affignarentur,ad huiusmundi centram inclinationem habere , & fic gnem
illorum,propenfioncm habiturumad circuncrentiam huivs. i

‘Qua certt ratio tam debilisift , ve. per fe cadat, non confideransipfe quod
effent diti mundi,corum quilibetfiaum proprium centrumfuamd; propriam. cir
cunferentiam haberetterrasds & ignes haberent inclinationem ad centra.cifcunfe:
ventiasd; fuorum mundorum,abfqic co, g Vi terra, alierius centeum appereret; vt
exempli gratia,i doctifimi Ariftarchi opinio eft vera,tationi quogs conlenancum
erit maxime , ve quod Lunz contingit., cuiliber etid exaliis quinque planetis cues
piat;ideftvequemadmodum Luna fuorum epicyclorum ope cisei terrafn voluiaity
quali per circunferentiam alterius cuiufdam epicycli  in quo tersa fit inftar cenri
‘naturalis (ideft itin medio) delati ab orbe annuo circa Solem;Sic ctiam Saturnus,
Tupiter, Mars, Vienus, arque Mercurius, circum aliquod corpusinmedio fu epici=

Bb 2 di
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Huiufinodi rei ratio per fe nota erit quotiefcunque cogitauerimus verum arcum
eb.amplitudinis z(tiue, protractads.o.b.que parallela erir.q.pevnde cum Sol tem-
pore altiuo orietur , runc radios fuos emitter via iftarum zquidiftantium inearum.

Sed fi longiores goomones cuperes, oportcbit eos tres effes quorum vaus eric
orientalisin punco.c.alter ocei-
dentalisin punco.d, reliquusye-
30 meridionalis in pun@o.£.quo-
rum vnufquilqs poreft effe maior
tertia parce femidiametri cyllin-
dri,fed fi voluerimus fcire quan-
tad pluspoffic effe longus vnuf-
quitque illorum , ita faciendum
eric.

Faciemus quadrarfi 0.t ex
femidiametro didk circuli, 2 dia-
‘metro poftea.o.h.huinfmodi qua.
drati (ubtrabacur femidiameter,
o.ccirculiyrefiduum vero.
fius diametri.o.h.quadrai,eric o
gitudo gnomonis, vbifimulappa
ret huinfinodi rei ratio, eo quod
cum gaomon.e.h.orientalis defi
netoperari, illico meridionalis.

£gfubincrabit, poft hune vesd occidentalis.d. K.monfteabit eliquurm dici.
Earundem linearun defcriptio fiper conim rectum.
AD EVNDEM :

Vim fuperdatum conum re- f
@um idem facere volueris -

eftoconus. A.&.Re.qui diuifus ima %
ginatione ita quodam plano per
axem, & communis fedtio it rian
us. A& R.in quo plano cogite
B sih e e
whi volueris,qui it pit,0 cogitem®
etiam.Lem.aliud effe planum (in
quo fitgnomon) quod conum (&
cet, qua quidem fedtio, circularis
eric, ex. 4. primi Pergei.imagine-
mur etiam fuperficiem pos.cilc azi
mutin quo gnomonreperirur, fit-
peficiemd.e.s. azimut propolfita
hore, angulumé;.c.0.2. contrapofi
0 angulo alticudinis Sofis ab ori-
zonte;






OEBPS/images/facsim304.jpg
292 10. BAPT BENED.

com.a.q.in punto.n. Nunc verd fiymbrast.q.tanto maior eft.£g. quanto. og: clt
VRO €t L.n.ctiam tito maior.c.¢.ergd eadem proportio eric.qtadtEque.n.t. 2d
c.fed cum angulus.t.communis fit ambobus triangulis.q.c.f.etn. . c. fequiur ¢
fexti dictos triangulos equiangulos effe. Vnde i angul.t.n.c.cr.c.q.fzquales inui
cem funt,ergo.q.faquidiftans erit.n.c.quod eft impoffibile , quia nunc demonfira-
wimus ipfas concurrere in punéto.u. Quare non eft cadem proportio.q.tad.t.£que
ntad.c.cdecipitur ergo Cardanusin.g.ib.de ubilitate. A

Circaillad deinde quoda me quaris,hoe eft, qu fitcanfa , quod nos videmus
radium folarem tardiffimé moueri, cum alias tibi dixerim ipfum qualibet hoea cic-
caterram quindecim gradus perficer c,refpondeo, quod radiusille quem videmus,
exempli gratia, inaliquo cubiculonunquam eftidem numero, fed quia ipfi radij
nullo modo differuntinter fe;nifiin numero,proprera putamus cundem femper effc;
‘cum femperalius,acquealius fit,quoram vnufquifiue (dellis loquor , qui 2d hutc
termaglobum perueniunt ) circa terram reuoluitur fpatio. ¢.horarumm, & cum quili
‘et circulus diuidatur in.360.gradus, quorum vigefimaquarta pars eft. 1§ . veruin
eftigitur, quodtibiiam dixeram.

OPERATIONES DIVERSAE AB ALIIS
Michaclis Stifelij.

Conrado Terl.

Voo in.2.exemplo.11 Stifelius feribitin. 3.lib.pag. 282. honnego
d’ Capy 3 ﬂP 8¢
spol

quin pulchrumfie, fed aljs pulcheioribus mod nusilludidem de-

‘monitrare; cogitaigitur fuperficiem rectangulamt, cuius medietas ft trid
gulis reciangulus.a.b.g.vnde ese ippofito nobis cognita crit fuperficics

ipfius tianguli s tanquam dimidium totius parallelogrammi rectanguli cogiti -
Quare ex.2's.{ecundiwiangulorum Moteregi,cognica nobis criit latera.a.bict.b.g.
Alia ctiam breuiori mechodo idem poffamus cffi cere, mediante angulo.b.recto,
0 quod cum nobis cognita i fuperficies crianguli fimul ci bafi.a. g. cognita ctiam
nobis it perpendicularis.b.d.i puncto.b.ad bafim , & confequenter cognicum no-
bis it productum ipfius.a.duin.d.g.& quia nobis cognita cfta.g. & cius medictas ,

ideo
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4 4

wleas lineas in i F
alijs figuris nonalid

folscki axi, quiad 5

Hcilius erucdas & ce-
(nebrisignorantia,& T | =% 7
in cognitionis lucem

proferendas horum

effe@tuum caufas, ve b

dixi.
CAP. VL 3

E» vtlocumaltitudinis, innoftro plano. iculari orizonti, ita locati ,
Ve poftremo diximus, inueniamus; duas hic fubferipeas figuras confidcrabimus.
G. corpoream,& G. fuperficialem, fimiles duabus. E- E. proximé pracedenibus ,
in quarum corporea (it linca,b. M. alcitadinis perpendieutasis orizonti. - Quare i
deliderabis inuenirein noftro planofizum puncti. M. ideft pun&tum radij. 0. M. vi-
fualis in quoipfe radius 4 plano eftdiuifus, quod fic. R. quamuis extra trianguld
i-q. d. tibi imaginatione confige ductam effe lincam.p. b. qu erit fectio commu-
nis orizontis cum fuperficie.o. p. b, M.que fperficies ericperpendicularisipfi ori
‘zonti ex.18.1ib. 1. Qudd autem nonminus.o.p. quim. M. b. firin vna cademque
tperﬁci: dubitandum non cft, quia fiimaginabimur ducam cffelincam.p.M. ha
bimus triangulum.o.p.b.cum triangulo. M.b. p. communibus parcibus in vna.ca-
dentdue Gpeshie conlameme isoguium quoque.o.p. M. cumriangulo. M.
o ctingulum.opbcum wiangulo.op .S iangulum. M
M.b.o. Vade cum quilibeeriangulusin vnica tantum fuperficic it ex.
quett fuperficiem.o.p.b. M. planam effe, vnicam,cuius communis ecti
ko plano fi.b.x. R. que perpendicularis orizonti exiftet ex.19.lib.r . critque pa-
rallela ipf.. x. ex.6. ciufdem . Imaginare nunc ereétam effe.m. T.zqualem ipfi.
b. M. orizonti perpendicalarem , qua extenfa eritin fuperficic. p. & quod ox fe ad
confiderandum admodum facilé, claramdue exifit, reducendo ad impofibilia
quemlibethzcnegarc volentem. Imaginemur quoque dudtam effelincam . M.
T.quz.b.m. ex. 33. primi erit parallela, quia.m. T. ¢qualis. b. M. parallcla cft
ipfi-b. M. ex. 6.1ib. 1 . prater hae. b.m. parallcla eftipfi. q. d. quia fic fuic duta
fupcrius, vade. M. T. parallelz ericipfi. q. d. ex. 9. vndecimi, & obid perpendi-
culariserit fiperficiei . b.t. ex. 8. ciufdem . Nunciic. R. V.communis fectio trian-
guli.o.M.T. cumnoftro plano, vnde. R. V. perpendicularis eric fuperficiei. p.t.
. 19.lib.17. quam ob ciufam parallla et ps- . . £x.6.aut cx. 9. et
qui . dita, parallcla eft ipfi. M. T. Atfi. R. V. parallela cft ipfi. q. d.
etiam. £.x. probatum jam fuic parallclam effe cidem, ergo. R. V. parallela cric
ipfi.x. f.ex. 30. primi, Vnde ex. 4. equalis critipfi. x. £ Accedamus nunc
ad figurd. G.cxtructi fupra figaram, E. fuperficialem, & crigamus. m. T. perpendic
cularem ipfi. m. p. fed @qualem perfect alitudini & ducams. T. 0. ve fecetlic
neam. i. . in puncto. V. ab ipfo ducentes. V. R. parallelamipfi. 4. . ducendo de-
inde
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‘Habemus gicur munc omnésillas conditiones quas Archimedes in precedenti
propofitione fupponit. Vnde ex racionibusibi allcgatis fequirur.fir.clfe duss.
asipism. hoc et pfis . b. Quapropterpunum.rcenum,cit ponersto-
s Eionit purabols ca.Bs{ecid U fondectbis i o Athimsedis

Tnquitnunc Archimedes,quod exiftente. . centro ponders ipfius parabolz. d.
bue. parcialis, centrum fruft eric in inea re@t. q. . £.ifa remotum d centro. r. quod

portio.q.t-ad partemillam ipfius.r.f quareperiturinter centru.r. & centrum

ius frufti 2quals eft proportioniorius parabolazad pastialem. Quod quidem ve.
cum eftex.8-primi libri ciufdem. v

Tnquit ctiam punctum.iillud effeseo st fie o duas quineas ¢
(eiplius.Eb.ideo.burcrcs quincaserit % ¢

o mams g ey ot

0@‘!‘“ ator i e e L T——

Gabus - i ey iyl —

Shifn, miws =y p Ly peegipaf
T{. moave M ;u A..): ‘Wn&.;.‘ M &
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culareslinez exaurichalco q?yl.iccnmr inuicem coniundti per medium ad angulos
re@os,quorum prior.£..g.in fe globi polos mediantibus extremitatibus axis muna
di contineat, qui quidem polia rlm&uﬁu:mm interfetionum per quartd ex zquo
in pundlis.fet.g.ita diftent, ve globus circa cofdem, in fitu longitudinis mundi vol-
uipoffic. Huiufmodi autem circulus;zquatoris deferens appelletur.
Secundus autem circulus fit.h.c.K. cum primoad angulos re@tosin pun@to. ¢. &
in (o oppofito connexus,& isappellabitur 2quator,& poli.£.g.primi poli dicentur,
Cirea hujuifnodiduoscirculos, los e duosexifere velé Gl c3106t0s medio
adangulos rectos. In quibus quidé interfectionis punétis finc duo poliqui hos duos
citculos cum fecundo priorum ideft cum xquatore in duobus puncis inuicem op-
‘pofitis connectants qua equatoris puncta punctis interfectionis ciufdem cum fuo
deferente ,ratione vna quarea diftent, quorum duorum circulorum primus fc. n.i.
‘m.quem deferentem azimutappellabimus; fecundus. . 0.5, m .azimut locorum no
‘minabimus.corundem inter{ectionis recte,punta int.n.et.m. & quibus duo poli
aurichalco confecti fimiles primis.n.h.ex.m K.vique ad puna. h. et. K. zquacari
erueniant, qui fpisitudinem 2quatoris diftancem punéto.e.vna quarta penetré,
itavtquator cireum circa.n.h. ez, m. K. inficu latizudinis mundi verti queac. Ee
hos, fecundos polos nominabimus. ~
‘Alius deinde circulus.q.i.p. diios pofteriores circulos ambiat, cum deferente ta-
‘menazimut mediantibus duobus polis in puncto.i.& in (o oppofito ex ¢quo diftan
eibus fecundis polis vnius quarce fpatio iungatur. Iravediétum deferensazimuc
circa hosertios polos volui poffit, atque hunc circulum. .. p.orizontem vniverfa
lem vocabimus. Hic vero orizon ﬁxrel quatyor quartas circuli , aut fuper quartior
‘paruis columnis,ut fieri folet innixis fuzbafi , ira ponatur, vemoneri non poffit.
Primus autem circulus.fe.g.deferens quatorisin. 4. partes zquales diidatur,
‘quarum qualibet. o.gradibus conftet;incipiendo ab inerfectionibus. c. & cius op
‘pofito quatoris,& numeri in polis.Ect.g.globi finem fortiantur . Dividacur etiam
‘zquasor.h.e. K. in. 360. partesincipicntes 2 puncto.c.vesfis. K. deferensaucem azi
‘m.ab omni divilioneliber maneat, fed azimutun.s.m.v.in. 360. gradusinci
piendo i puncto.n.vesfus:rdiidatur.
Orizon autem. datur in quartas, quarum quatlibet fitnonaginta gradu
incipiendo & pun eius oppofito ideft  polis poftremis & terminando in pun-
&is.q.et.p.in medioiplorum polorum, & quarta.i.p.orientalis feptentrionalis ct. i.
quorientalismeridianaappellentur.& ficordine feruato occidentales
Praterea preparata it quedam quarta, ex aurichalco,circulizqualisipf orizons
ti,&in.go.gradus diftincta qua cum quauis fuarum extremitatam ipf zenit, inazi-
mutapplicari poffit, quemadmodum circa globos celeftes fierifoler,que quidemad
cognofcendam altitudinem poliipfius globi ab orizonte nobis nferuie,
. Atque hacratione hancnoftram machinam perfect? abfoluemus qui appellan-
dam effe Armillam pauticam fentio.. Hic autemillud non omittam , concauum
‘duorum priorum circulorum 2 fuperficie globinon nimis diftare debere & con-
cavumaliorum & fperficie conucxa priorum longe pofitos effe nd debere, & con
‘cauam orizontis  conuexafecundorum procul abeflé non debere.
Nequeillud etiam prazermitcendum cft, opercpretium forefi in interfeétione
. priorum, erit foramen elicum , veclauo elico exaurichalco confeto,poffimus
fiftere globum,, quando oportueric , neamplius circa primos fios polos..g. circun=
woluatur, cum i fueric. Inde etiam laudo veinazimut.r.n.s.m.¢ regione deferen
tiszquatoris,ideft.Ec.g.aliud quoddam foramen huiufinodi it pofitum , in quo
clauus
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ferre veanni direionum correfpondeant gradibus zquatoris: Et pratercain cphe
‘meridibus videntor ceree motus & afpeus luminarium,quamuisiniic differctiami
nucorum. Nam rion differunt gradibus, precer fitum parum diftantem 3 vero om-
nium planetarum , quorum cognitio in ccelo, quamuis circa corum locum crror ef-
fet gra. 1 o.tamen in hoc prodeflet,& tempus afpectus corumetfi non diei praecisé,
quiainfluentia cinfmodiafpecuum,preterquam Lunz durar multis diebus, & non
vnotantum.precerquam quodipfe ephemeridesoftendiic nobis cempus ecclipfid,
in quo certe nondifferunt nec dicbusnec multis horis, &itidem mula alia.

Non funcigitur contemnenda ephemerides, nec habende proxe nullius pretij,
vt hicait.

Quodartinerad illaalia,quz hic vocat errores ephemeridum, tam de apparenti
coniunctione Saturni cum Toue in fignisalterius triplicitatis prius quam peregerit
pracedentem, quam de faciendo currere Saturui, & de retinendo Toue, de deting
do Maree.g.aur.z.menfibus in vno figno , de Marce,& Loue non cocuntibus fingui-
lis.ag.annisinquolibet figno, & cius generis alia , minime verum eft quod finter-
rores,quamis huic prabuerint occafionem roties errandi .

Comparatio poftea inter eius calculos fumptos parcim ex: tabulis Tunétini,& par
tim ex cphemeridibus Stadij tanquam calculis Copernici& calculos figurarum fis
percis pofitarum fappurataruma diuerfis per ephemeridas Alfonfinas, ctiam pro-
pofita ab cocftad oftendendum magnam & monfiruofam diffécentiam  ve it cap.
2.vbimiratur,quod cum ¢x communi fententia calculi Copernici meliores fint,cal
culatores dictarum figurarum porius cos fimpferint 2 tabulis Alfoni, quam Coper
nici, Quiadmiratio quam aliena it, coniderandum permittam cuiuis intelligen=
i harum fculcatam ,cum fepe accidere poffie. v cum aliquis velit cire folumyni
uerlaliaalicuius gencfis, fiue nariuicatis,cum non inueniancur ephemerides Coper-
niciyfed cantum Alfonf, calculator veatur cantum ephemeridibus, quas inuenit, 6
caufa vitandi eadij calculitabularum, qui magni laboris eft, precipué in tabulis Pra
tenicis Reinoldi.tum quia fuperflua ci eft famma fubtilitas,cum non curet laborare.
citca directiones ve facti oft pro fecida figura ab hoe propofita,qu eratanni.rs s 1
‘quonon inuenicbitur cphemerides Copernice , qu non edite funt ante’ annum
15 54.preter quam quod lle nobilis vir pro quo fuppuraca fuic diéta fecunda natiui
as dubitabat de anno, ve hic fimilicer feir. quare potuiffee perdi tempus & labor,i
fupputara fuiffec per cabulas Reinoldi, nam Tunctinitabulz nondum edica fucrant.
Calculus poftea fcptima figura,quieerat reuolutio did fecundz natiuiatis,duab?
de caufis non factus eft per tabulas prucenicas, primum,quia eiusanni. 1 5 8 0. non
.inuenicbantur amplius ephemerides Copernice. Ephemerides enim Stadij in-
cipittesabann.1 55 4. defindtann.1576.8 cotinuate poftea qua perueniunc vique
adannum.1600.n0n peruencre ad manus calculatoris ante huncannum. 1581, Al
tetaratio eft, quia inteuolutionibis, quoniam in eisnon fiunt direciones, non' po=
‘nunturd dodtis,ne minuca quidem. quare non folum non curant eas fupputare per
wabulas,fed nec exquifite quidem per ephemeridas. Caleuli poftea ab hoc fumpti
ex rabulis Tundtini,& pofici fub dicta fecunda figura,aded recté fadtifunt, vecum fe
cundum ipfastabulas oporeeat Saturnum effe circa. 3 2.minutumgradus. 2 3. Aqua-
1ijipfe cum feribatin gra. r r.mi. 3. dicti figni.Tupiter fimiliter qui fecundum dictas
tabulas inuenitar circa finem gradus.s.Cancri,ab 0 ponicurin min.28.gra.19.ciul
dem. ex quibus planetis Saturnusin figura pofitus eftin min.27.grad.2 3. Arictis,lu
piterautem inmin. 3.gra.6.Cancri, Vide fecundum verum, inter calculum Alfon

i, &
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18, punéid ve@tinghla , hoc eftvra vnciz cum. 6. punétis re@angulis . Deinde ex:
multiplicatione ynciarum. 3. fecundilatcris,cum. 3.trabuchis primi laceris, produ-.
«centur. 6. vnciz. Exmultiplicatione poftea dictarum. 2. viciarom fecundi laceris
cum.a. pedibus primi;producentur. 8.puncta,

Demum exijfdem. 3.vncijs fecundi lateris cum. 3. primisproducentur. 13 .atto
miideft vnum pun@um. Qu omnia colleéa facienttrabucha.8. pedes. 3. uncias
3. atwomi, 3.omncs redangulioblongi.  Pulcherrima profedo operasio s

Trbuchs,  pedes.  vacie

2 2 P
3. 3 2
é. 4 &

1 3 B

A goo="g

5

3. @ PR

Videarhus nunc éxercitij caula,, ve dixi , quomodo conueniar calculus ifte cum
calculo ordinario communi?

Nam quoriefcanque diéta latera , fiata fuerintin vncias , primum larus erie
vnciarum. 243 . fecundumautem . 183 . productum vero vnius inalterum esic vo-
ciarum quadratarum. 44 236 . quod quidem productum cum ditifim fuetic pera
5184, vncias quadratas vnius trabuchi i, prouentus eric. § . trabuchoe,
R, cliquis verd uirs , e auscric vncarum guadrasrim 2754 i
cum diuifus fueric per numerum. 144. vnciaram vnius pedis quadrati, proucnient
pedes.ig.quadrati cum vncijs.18. fuperabundantibus, didtiautem pedes.19.fignifi-
‘canteres pedes rectangulos oblongas cum vno pede quadrato,, hoceft cum dusbus.
wncijs rectangulis oblongis,ve fupra. 53

Videndum nunc eft,verum ille. 18- vnciz zquipollcancribus pundtis reGiangu.
tisoblongis: fed hocmanifefté videre eft ex hoc , quia quelibet vncia rectangula,
‘oblonga tomponitur ex.72.quadratis., punétumautem rectangulum oblongum, <
fic dvodecima pars ipfiusvnciz re@angulz oblonga, ipfum componetur c..6, yn-.
cijs quadratis. 18.igitur vncijs quadrati,triplum crit ipfius puncti rectanguli dicti.
‘Vnde clar patet, quod;quotiefcunque: imus feire| ionemipfrumyn:
ciarum qua faperabundantium, ad pundum reGtangulum oblongum; fi
dixerimus cxregula detribus, .72 (vncia rectangula oblonga) dat.18.quid dabiit
x :?plln&u:t}lﬁuhoblnnga, uarum vnaquzque eft o ine pars ipfius vn-
cizre@angulz oblongz (enti autem caft proucaicti. 3.pro quarto termino
‘quafio,& habcbimus| « e

S0-
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Hoc ipfim & aliaratione perfici potelt, nempe, iunéta fimma. x.b:b. dee.
b . aleeri rectangulo wquali.b.d.quod i b.c. x quo torum quadracuin line.d.x.
cognitum erit, a5q; ita etiam confequenter eiusradicemd. x. cognofcemus, cuius
opeacproducti.d.bicognofcemus .d.p.et. p.k. prout cx theotemate quadiagefi-
mogquino huius libri patebic. - :

Michacl Stifelius , vndecimo cap. tertij libri, problema. ciufinodi proponit,
quod amen ipf viaalgebr difioluic.

€ 3 s

P TR

L Ty sl
THEOREMA XXXVIIL

(V'R > quiducs numeros inuenire volunt, quorum produdiim aliciiina<
‘mero propofico aquei, & quadratorum corundem diffeténtia alkeri "
mero propoiito qualis . Rece dimidium {ccandinumest propofici in (ipfiny
maldiplicent , cui quidem numero différentia quadratoram wquari debet; potrey
‘huic quadsazo primi propoliti numeri , cui 2quandum efproducim pumerorn
queficorum , quadritumadiungant ; tum radicem quadratam hiiiss fimma ¢o-
pul dimidio fecandi numeri progofiti, i inquam , cui differéndia quadratorisy
ualis effé debe; exquo quadratum maius confingic , o, detiadto fEcundo
namero, fupereft quadrarum minus. S ot gk
Exempligratia, i proponeretur primo loco numerus. 8. cui zquanduelt
productum numerorufn’quafitorum  tan propoticretur numefus.i 4. cui ydefra-
&o minored maiore, differentia quadiaortm veriufque quafii nomeri qualis
effedebet, opoftechuis vicimi et t 3cdimidium in Ceiphsm eliiplicarc, ice
que. 36. quadratum dimidij, ynde in fammam colligeremus quadtapum pfimf
numeri.8.quod effét, ¢4.que cum.36scfficerent, Too.cuiuscenéentijadicesnets
pe- xo.colle@a in fammarm cum dimidié fecundi numeri , nempe. 62 datetuf qoa
dratum maius , nempe. 16. x quo,, detrao fecundo numero 5 n Ipetairemas
neret quadratum minus. 4. b frepil nditeui
Cauius fpeculazionis caufa , maius quddratum
incognitum fignificerurlinea. q. g. minus verd
patiterincognitum linea.g.i.quare, g. i cor
ifferentia, tanquam data remancbit cognic |
vnd etiam. b.i.ct.q.b.{ua dimidia; runc cogite

turquadratum, y.gufuper.b.g. cr parallelogrd- . /e
T :
‘gnomon. ug.t.prout exrafecindi Edclidispro’ 3
porieur Qo quadiamum. b nempe. s it 1
gnitum eri{cd gnomonaqualis ftrectangulo. g .cx pradicia,aur .8, pott. 16

noni,
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maneat, fed citd fiat curua,com di@tam corpus.a, duabus virtutibus moucatur,qua-
sum vna eftviolcntiaimpraita, & alia natura,contra opinionem Tartalea, quine-
gat corpusaliquod moribus violen
to & naturali fimul & femel moueri
offe.Negseft flétio prazercidus.
acin re gdd notatu dign’effectus,
qui ciufimodict, ¢ quanto magis
Crefit imperus in corore headls
susab sugmenio yelocatis it
ipfius.€.t3t0 magis oportcvr ens
i e rabi mans  dicto corpore
a.mediante fine,quiaquantd ma-.
iorimperus motusipfi.a.cft imprel
fis taned magis dictumeorpus. a.
adrecum iter peragendum in
naturvnde veredaincedar, maed
‘maiorequoque vitrahic.

De decimatertia queitione..
CAP XVIIL

Ecimatertia quattio 1d ve@em omninoeft referends . Imaginari debeimus
D axem cylindrici iugi,hypomochlion effe. Quod reftat,illud ipfum torum de
‘pendet..quintod; cap.huiustraétarus. Vnatamen différentia iner hane machi
nam,vedtemd; reperitur, qua eft g iugum aliquam refiftentiam pro coniunétione
calcata in loco, in quo voluitur, magis quam hypomochlion veeti cfficiat.

De decimaquarta quaflione ,

CAP XIX.

Ationes etiam decimequartz quaftionis dependent abijs,que fune ve@isve
chcmpl.i gratia i lignum.a.b.c.d. frangendum in medio,annitendo genibus
in punétum.o. clariffimé tunc videbimus,g tenentes manuslongé  medio , in locis
a.ct. ¢ . facilius minorig; cum labore illum frangemus,quam fi eafdem vicinas me-
dio ciufdem ligniin locis.e.cc.i.poneremus. Cuits rei rationes cadé funt cjsyque
rimis huius traatus capitibus propofita fucrunt.Imaginemur lineasrectas duétas
2 puncto.0.ad loca.a.e.i.ct.c.hine manifelké perfpisiemus corum,que iam diximus
ratione, @ loca.c.et.i mediantibus duabus lincis.c.0.ct.i.0.magis annitentur.o. cen
tr0,quam|oco.a.ct.c.duarti linearla.o.et.c..bencficiosvnde vim quogs maiorem
habebiie “ . =

X De
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punéti.L.clarum igitur nunchabes , quod in fphatico concano, feu conuexo,non
omnesradijeflexi conucniuncinyno, codemd; punéto catheriincidcnriae, quemad
modum in planisaccidit, in quibus femper vnum, & idem punétum eftipfis commu
neinipoincidentia cathero,

Non pratermitcam ctiam hunc alium breiorem modum fpeculandi zqualica-
tédepreffionis imaginis fub fpeculo plano, ei qua {upra reperitur ipfius obiedtiin ca
theto incidentia, quemadmodum nunc
vltimo diximushoc eft quod cum:
imago obiedti.I. reflexad punito.
x.reperiaturinlinea.y.x.t. & ima-
go ciufdem obiedi refiexad pun-
Gon.reperiacurinlinea.z.m.t: &
ifte duaelince [einuicem fecent in
pun@o.tipfius catheti, cxiftente.
rezquali.cLvenunc vidimus, er-
golemperimago reficxad fpecu-

o plano, nobisapparcbit1ipfo ca
theto,cam viera fpeculum, quam ci
traipfum,teptd fucritipsfiobicftl
quodnec Alhazem , nec Vitcllio 5 :
necaliusaliquis( quod fciam) adhuc (cientifict demonfiranic. exempla enim vel cx
perientianon faciunt feire. Credo etiamtc non: dummqmndnzﬂ'nmy.x, etz
m.inuicem concurrant,cum anguli. .. m. €t ¢ m. % minores fint duobusreis cum

quales fint angulis.Lxmict.Lm. x-
De rotunditate vmbraterre in ecclipfibus Lunaribus.

AD EVNDEM.

R Otunditasvmbre in ceclipfi-

bus lunaribus oritur 13 rorun
ditate maris, qui terra e i erra ef
fe etid cuiufuis alterius figure , qui i
fpharice,dummodo aqua impleret
locii fphgriceitatis 2 terva dereliéii,
nihilominus vmbra cffet rotunda

ug quidem ab aqua producerecur,

s Aladt o e e g
aliterfentiatinlibro de magnitudi-
ne terre, & aqua.

Sciédi enim eft, quod omne cor
pusin (¢ habensaliquantuld opaci-
atis,femper debilicat radid lumino
fum, & tito magis,quito magisinip
focorpore raduus penetrat, etid & i
adrediosincideretipfe radius fipra
fuperfici€ipfi? corporis. Exépli gra
tia,clto.q.p.corpusaqueil,cuius pro
funditas dividatur in partibus.d. K: |
K.sict.s. £ punéto verd lucido.b. 9

Xz  defeen-
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‘Exempli gratia, cafa fefc offerunt hi quatuor numeri.8.5. 3: 2. multiplicato. 8.

e 4o.per.g.utfus hoc.120. per.a.vitimum produ@um cffer2 4o.2qua

 producto. 5. quod ex.s.in. 3oritur) in productum. x6 . quod ex.8.in 2. pro-
ferrur.

Cuius fpeculations gratia, cogitemus quatuor numeros quatuor linc o
fignificari, producum atem, c.in.ieffe.m..cx.r.s-fmiliter & productum.a.in.o.ct
fe.m.z:et.z. f.productum effem. £in.m. z.cui produtum..in.c. multiplicatum per
i-&hoc ndem per.0.zquar debee - o

Sit itaque.u.y.productum, a.in. e.quod.u. y. per. i.multiplicatum proferat. . s.
hocdue. us. multiplicatum per.o.Dico quod dabit numerum equalem numero.£.2.

Quamobrem. t.s.aue. m. Equod idem efty in igura prazcedentis thcore matis figni-
Fceruslinca.n.u. & linea.r.u. hu- :

ius, nempe.a. fignificetur per.u. t. FSEREE Sl S F AN RIS
pricedentis, ex quo numeruspro. | = r
ducti,us. prafentis,in pracedenti s

fignificabitur producto. . . quod
Jpdudiaus. presés p prasés.o.mul ife
tiplicatum, quod cratin praeceden

tinafignificsbinurper. du.prece L I 5
dentis, quodnonmodo cxmulti- 1 ™ 1/

licatione.n.c prazcedentis, nempe.u.s.prafentisin.u.c.precedentis @quali. o. pre-
enis oricor fed eziam ex.c.praxcedentis quali. m. 7 prefentisin.n.u. praceden
tisequali.m.prafentis. Iraque verum eft propofitum.

THEOREMA XC X

C VR quibuflibet & quantifisis numeris in famman collecis, i ab vitate i fe-
cunda fpecie progreffionis arithmetice imparium numérorum progreff file-
vimus, ciufmodi fumma femper et quadracus numerus. 1
Exempligratia, £ horum quatuor difparium numerorum i, in diéta fro-
greffione arithmetica quis famat,principio.ab vnitate fimpto,nempe. r.3.5.7.fime
ma exit.16.numerus quadratus inquam . Idem de caeeris. A
Quamobrem animaducrtendum eft , vnitatem,tam fumi pro i ipfius radicerr,
quam pro quadcato, cubo, cenfo cenfi, primo relaco’, & alia quanis dignitar
Nuncautem pro quadrato famamus per. o-fignificato; cogiréimusd; quadraraim.s,
includi quadrato vnitatem fequenti, quod; ve patee, el quattor vnitatum , ac pro.
prid primum quadratum numerorum, ex quo etism namenccepic., vide ex fimi-
litudine quam catera quadrata cum hoc primo retinent .ex quaternario denomina
tionemacceperunt. Hocitags fit.o.u.c.c.ita ex communiientia quadraco.o.iu
gitur gnomon.c.c.u.conftans tribus vniatibus; quare primis gnomon, numero i
ari conftat.Scimus etiam cxadditione numeri binarij ad imparem, numeris di-
Jpaih = i ittt rdpiitéaccedere qui binatio nequeant, ex quo
‘medio binario, fibiinuicem fuccedunt. Dico igitur quod quinarioternarium i
fequente , conitinto quadrato.o.u.c.c.profertur quadratumy quodin fumesis,
nasij quadraum fequitursecitds tetnarij,quodds fignificerur perso. £ pacee enim
-mo non differreab.o.c.prater quam gnomone.bF.d. qui coningitur quadrato.
©.quique duabus vnitatibus maior cftc. c.u. I fcimus gnomone.c. o: . @qualém

efle
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~et. bisig.)fintnuicem equiléséx. 4. eiufdem. aseiopen

Accipiarur deinde vel incclligaur. g:p. equalis duabus tértijs ipfus..g.ducarur
Guczb.p.quani probabo maiotem el e e i
serigoni zquilaceris,cuius dimidium efta.p, feimps enim ipfum latus f habere ad.m.
.&‘ﬁ:mu.;.mnmmg.wm-u.

auté angulus. a:b.¢ fitquarta pars anguliyb.g.a.x.10.quarti & quinta pars

Pt s e i s i
ex.a.b, partium.g5015,66.0.pi5 1503.vnde ex penultima primi lasus.bp. erif par-
. tium:r08a7s.duplum vero ipfius.a.p. erit. ¥03006 larus igitur dii rigoni, quod
ab.p.crigitur, ccabit perpendicularem.a.b.(ib.b. hoceftinter.b.et:2. expenultima
spimi it cnim iangulis s quiceuns oy e probsut asiorem el =
quilazero Hoperimgrro, of caturdsanp.ducacur criam. . n.
o it i Wuﬁﬁ:’mﬁmaﬁmfmgumm 7
rimepialut b atalsfitsni o ey e ety
etuntinpicem zquidiftarcs;vnde angulus.b.m.g xqualis ert
angalus.guu.a. 2qualis éricangulo.u.g:b.quare etiam angulo, g.b.m
-g-angulo.b.g.m.cx.33.ciufdem,ynde cx. 4. fexti proportio.g n.ad.gm.crit.gau.
adib.fed cum. g.u.maior it dimidio ipfius-b.g.cx.20. primi, hoc elt maior dimi-
dio ipfius.b. m.crgo.g.m.ctiam maior eritipfa:g. 3. qUAprOpLer maior it ipfi. g. pr
-cum.g.piminor fitipla.g.a.ex hypotheli, ducta deinde cum ficrit. b. n. habebimus
wriangalum.b.n.g.equalé riangulo.b.u,g.& maioré tridgulo. b.p.g. ex prima fexti
vel quia totum maius cft fua parce. Friangulusigicur.b.u.g.maior eftriangu-
10.b.p.g.quarc triangulus.b,u.0.maior erit triangulo.g.0.p.cx communi concepeu,
idem infero ab alia parte diétarum figurarum. Quare pentagonus.b.d.m.g.u.maior
ericuiangulo.b.q:p.quem probauimus maiorem ffe wiangulo zquilaccroibi ifo-
perimerro. 5

K 4 Mt d T

Co abio, '\Wwﬂié”m@dﬁw ilateri
S cﬂﬁ:ﬁp{mdﬂdtﬁanﬁ 5

AD EVNDEM.

Vodautem periferiaquadatiincodem cireulo infripd, in quo it risngue
Q_ m‘z}-uuxﬂﬁs‘,longmmpcﬁ'rcmayﬂmmguu;fg&n.mx,,bh;ugvuo
> = Bbb 2  negotio
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tionatus.216. ad.156. ve.18,ad. 13.manifeftum ef exijfdem; nam tam. 18. quary
13.multiplicacus fuit per. 12+

THEOREMA CXXIX

A0 D prapenieaeprablema oc ‘modo: fupponitur obfidioalicuiusloci,vbi
slimento ad nutriendos. 10000, homines fufficiont pro quinque menfibus tan<
cum, fed quia cum locum obfidione non liberari putazur nif. 8. menfibus exactis;
quéritur, quot homincseo tempore illis alimentis - nueriri poffine, hoceft. 18+
menfibus.

Przcipitregula,vemulsiplicetur primus numerus, hoc eft hominum. 10000.cum
feundo;hoc ¢t menfium quinque, producum vero dividarar per.3.hoceft men=
fium, tunc prounict. 3777.cam.7. nonis.

Cuius operationis ratio eft hae , fint exempli graria duohic ubfcripta producta.
fuperficialiaa.n.ct.ou.inuicem 2qualia, fed ali figura elincata , ve proportio. us
xad.x.0.4it, vt.10000.2d quinque, & proportio.ax.ad.x.oirve. 18.ad quinque,
axxnfiacbisignom, quesg Hem el queindgag g ue
iftorum productorum fignificabitalimentum, et.u.x.fignificabit numerum homia
‘num. 10000.qui quidem homines comederent totum alimenzum. u. o. fpacio tem-
poris.x. 0. quinque menfiam , proptezci.qudd wo.fupponicur produdum cffe ab.
u.x.in.x.0. Deinde fupponédo.a.x. tem
pus cffc.18.menfium, ergo.x. n. figaifi-
cabit numerum hominum qui eo tem-
‘poris pacio ali poffint,hoc cft.x. 2. alie
‘menzo.n.a.¢0quod.a. . producitur ex.
a.x.vnde ex.15. fextiyfeu ex, 20,
feptimi proportio.x.u.ad.x:n.cadé erit,
quea.xad.x.0.quapropterred fadum
crit accipere produdi.u. 0. quodidem 21
«ftinquantitate ,quod produtum. 2. n. & ipfum dividere per.a. %, vade nobis

proucniatL.

THEOREMA CXXX

Voticfeunquenobis propoficum fcricinuenire tertium terminum,grium tex
Q ‘minorum continué proportionalium armonic proportionalitatis , Guo-
sum duo nobis cogniti int, ita agemus.
Sint, cxempli gratia , tres termini.q.p: a.g.ct.¢.c continu proportionalium ar
‘monice proportionalitatis, quorum.q. p.maior ct.a. g medius finc nobis coguitis
cum ergo voluerimustertium. €. ol

c.cognicum nobis effeza.g. detra- : b
F e dfenvasnd, A 4T %
padditur.q.p.quonimfumma g nd H
«rit.q.0.cognita, qua mediante:

dividatur produdtum,quodexa. e ‘g

guin.d.p.exurgit, & provenietno
bis. n. g.hoc eft minor differentia, co quod productum.q.0.in.in. g, zquale cft pro~
dudto
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moium vernale proximé féquitur; verum etiam qud anni principiur emendetur,
feilicet ve ad fnam veram principium reuocerur annus. nempe ad diem hyemalis
folfitij;que prima Tanuaij dies cflc deber.

Deindestot dicrummenfes confticuantur, quothac noftrd tempeftate, ol nipfis
Zodiaci fignis vetfarur. Pofiremo, quadam fefta immobiliainalios dics eransferd
tur,celcbrentard; aptis temporibusiquod a:S. D.N.mence diffenire minimé vide=
tur. cum non magis de feftis mobilibus quam immobilibusagat, imo ctiam plané
aquumitve habeatur verorunque ratio, quo ftatutis temporibus celcbrentu

‘Veautemad primam [anuarij dié verum principium anni rewocetur; cenferem
ex 0 anno,quem corrigere voluerimus,non modo dies. ro.effe detrahendos, verii
eciam vnum &uigintisillo ipfo annos idds duplici via; aut particndo menfes, azque:
exillis demendo eos dics, quiminusadrem hanc facere videbuntur, actumrema-
nearannus trecentorunquadraginea quatuor dierum ica ve decem menfes fint dic-
yum duorum fpatio folito brenioressalter menfis vno deficiat:aut conftituto Decé-
briditianni dierum decem, dies autem ille,qui decimum proximé fequitur, fic &
‘primus Tanuarij, & dics folfticj- ob quam caufam cxiftimarem confulciffimum eiul
modiannum effe milefimum quingentefimum fepruagefimum nonum . Qué quam
‘primumn.S. D.N. Pontifex max. fs temporibus huius corre@ionis manifcftos cife-
s experiri & perpenderc , atqué difpofitionem anni non folum principio, fedcg
teris partibus fuisin vniuer{am @am concinné apteds refpondere, & altrorum moti-
‘bus,& Ecclefizficrofanétz finctionibus,fe authore Larari poffic. 1

Omninoitag; iudico derahendoscfle vaum & vigintidies elapfi errorismon de.
«cem tantum , quo hyemmalis conuerfio ad initium Ianuarij revocetur; idque ned
communi opinione de ipfo-anni principio veritas difcrepet, qua principium anua-
ij , ani principium arbitracur.ctenim cum credant omnes annd a lanuario inchos-
iy veritas autem ipfa ic fc habear, venobis feptentionalibus tunc inchoecannus
cum adnos Solaccederc incipit; aut dies augerur non conuenit principia eiufmo-
difeparata & difcrepantia eflt . Echanc fuiffe Numa Pompilio mentem credibile
et qui zd annum Romuli decem menfium, Tanuarium & Februarium addidi, ve
‘principium [anuarij principium ¢ffee ann cuiusrei argumentum effe poteft, quod.
Cululij Cafaris temporibus ( qui multisannis poft Numam fuityacq; vti Pone.Max.
cortigendorum feftorum curam fafeepit hyemale folftitium peraliquot diesretro-
cefferatnee mirum tamen effer;(i Num temporibus,exaéed prima Ianuarij dienon
fuiffec hyemale folttiriam, adhuc pubefcentein Tralia Aftronomia. v
- Huiufmodi autem correétio dicrum.21.poft.2 gooiannos 3 Numa., quae fic per-
oo feruitura,media cmendatione ca, quz detribus centefimis annis communi-

us,& quarco incerealari;uperius propofica fuit, non repudianda ci videarur , qui
ficeyqua ratione Num: Pompilij anmus corrigeretur , 0étauo quoque annoy inter-
<calando annum vkimum medifs diebus.90.quo prima dies Tanuari) ad verum prin
cipiumanni,hoc eft hyemale (olticium, reduccrecur.

‘Alio item argumento cuique patere poteft,prifcos Romianos flacuiffeanoum ab
‘hyemali oltitio initium famere, veinquit Ouidius primo Faftorum. b
~ Brima noui primaeft, veterisd; nouifiima Solis. |

Principium capiunt Phebus,& annus idem. 1
e0.quoddiem naturalem  medio nodisinchoarent;ab €0 puncto feilicer,quo Sol
ad noftrum hemifpheriumaccedere incipit. >

Tribucbant igitur vereres dici , arque anno principiumabieo:puncio; quo ol

auiiq ad
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ideovnaquaquic cius pars.a.dict.dig. fimilicer nobis cognitacric ex quinta fécundi
Encl. vnde cx penultima primi habebimus propofitum.

Poffismus cem circulum mente concipére cuius.a.g. fit diamerer , & ab eius cens
110, ¢. prorracia cum fuerit.e.b.qua nobis cognita erit, ve medietas ipfius.a.g- decu
ius pocentis,dempta cii fucrit porcntia ipfi? b.o.remanebit nobis potentia ipfius. du
¢ &ita cius longitudo, qua addira medicrati.c.g. & detracta i dimidio.e. d. erunt
robis cognite.d.diet. d. g. vnde.big.cx.b.dcemanebunt nobis cognitz ex diéta pes
nultima primi Eucli.huiuimodi figuram videbis in dicto.5-problemate..Ji.Mon-
disteij.

Aliter etiam poffimus hoe idem efficere.

Sitredtangalushic fibferiptus..b.c.u. faperficiei cognite fimul cum diametroia.
c.extendarur imaginatione. b.c.vique adf. ita quod.c.Fequalis it.c. . intelligan-
furdy quadraca. g fig.v.ct.u.fvnde sima quadratord.g.uu. £. cognita nobis eric ex
penultina prim, ns m.a.c.data nobis fuic quare famm3.g.ustb: et. . £ cognofce-
miss, cui sbm addito fiplemento.d.c. #quali. u.

b. dabit nobis cognitd quadrarum.g Erotale,qua d

re cognofeenr eius radix.b. fcognita igitur. b £
cum producto.b.u.illico ex.5. f
turb.c et c. Eforee cognita.b.£. diuifa pequalia
in punéio.t.& per inzqualia in picto. ¢.Nam qua
dratii ipfius.t.f.cognicam, gquatur rectigulo.buu.
cii quadfaro ipfius.c.c.dépro igitur reétangulo,b.
u.cxquadrato ipfius, quettr quadratum,
ipfi®..c.cognitum & ciusradit.t.c.qua addica ipfi

it depes e meledmbrrkiatt
e oo . A
Similiter de tertio exemplo ciufdem Scifelij

infero.

Sitredangulus.aibiciu.cuius diametri.aic.quantinas,imul cum proportionc late
ram.b.cetb.a.nobis data firicum autem fcire voluerimus eius fuperficiem. b u.cla-
sum eft,quod cum nobis data it proportio.b.cad.b.aillico cognofeemus etid pro-
porsionemn quadratiipfiusb.c.ad quadratom ip-
fius.buaccum dupla fic i qua.bic.ad.b. a. e etiam
& aggregati ditortm quiadracorum ad quadra-
umipfius. b. a. hoceft nora eric nobis proportio
quadraciipfius.a.c. diagonalls ad quadracum ip
fios.a. b idem dicode quadeato. b. ¢. ideft quod
Proportio quadrai ipfius. 2. c. ad quadratum.b.c. N\
cognita nobis eric, fed. 2. ¢. datanobis fuit, qua- @ C
re cognofcernus eciamombia. dicta quadrara eo«
rumdsradices.a.b.er.b.c. quare & fuperficiem re-

@anguliquxfitam, . W

Quartum exemplum etiam faciliori via poreft
folui, propteres, quod cum nobis cognita fic ba-
fiseriangul cum fumma eeliquozum lacerum , &
caangulo appofito baf ipfiusicliqua cognitano
bis cmergunt ex.15.problemate fecundi b de Triangulisipius Monrercgii.

v Vel
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Im?nmaanrﬂ‘jﬁ"?%"ﬁmﬂh s 3
Dum autem hac fpect serattentius,oceursicalius foluendi modus,quamais pro
orIsafic e ciufmodi. Accipiat mediccas minoris numeri dierfiy népe. 4:cti dimt
54 per.igooimultiplicetur, productid; per maioré numerum dividemus feilicee
Xx.€x quo dabuniur . 163.cum. 7. vadecimis, quo: proweniente & dimidio millias
iori i:irmiszem{mm,&,ulidminépc.gs.ca..,mdeaimkmuhiphamm
an;duifo,y(ummidimdi;»mm‘:qo.cﬁpkimopmm"m;xs;.cny.vndcum
DEpe p. 363:ekizvndecimas parces pucnict,16.ci.4.vndecimis,quo coiundto pri
mo puenictisprimus. 1 Somilliaria cofcccrir,qui & goo-derracta fuperertint. 2 101
proitinesa fecunds, qui.o: dicbusitcrabloluic, Ad hic i tempus feire velimus
cius, quiys .cliebus appellit,multiplicabimus;r .. cum.18o:productumds peregoos
partiemus; prouenientd; paulominus,quam quinque dics  nempe. ¢.cumn.2 2. hotis
€48 mifucs, quod tempus virique visorianfervice, quandoquidem idipfarypro
menicmultiplicaro.s2o.per.o:produdtad; per. 400 dinifo. ul
< Huius qucean,qui a me prelcribitur modsfpecnlatiotalis et Duo termini duabug
mlmis.zqopﬁim,& patallelisinterfebupicnd. qiignificentar, qua alifs die
busbd.¢5.q.p.coniungantqug parallel &aquales cruntes. 3. priroi quibus fignd
ficent aeingra. Viator primus quidem lentior A.b:in.ds vl p-lam
fomator punctd medium.q.p. fed. k.&abipfo ad.b.d.ducaturkisparalé acheyaiie
b.p.quodidem eftyex quo. it.p. imi, hoceft.q. k. certidseriz
musprimum vidtoreqnq.p.in dimidio itincris.q.k.occurrerenon potuifesviazori g
fius.b. i-quandoguidem eo tempore,quois,qui ipfius.q.p.mouctur per.q.k{cum e
dteto velocior)qui per.b.d.nondum peruencrivad.: Sicitaque pundtum.canquo
lentior reperitut, dum velgior cft in-uexquo certi efimuscos inter.c. ceidibimg
uicemobuiarurosefle. Cogitodeinde rectam lincam ductash.v.c.8cuc fe habet.dn
Gadebia cogitoTe haberc.i.x.ad x.q 88 puncto.u kL dyeo: sisquee Vel
figm eft lineam.x 3; bit;2 quo cuni fciit duétaieso.mparallela;
i . ibus occurruit fbijpiss nam curfic & has

i.ad. . 0. cx fimilitadine manifeft
riangulorum sex squalitate proportionum i habebirq.x.ad.x. . cb.c.ad.cop
&P‘WP?W‘J‘!Hﬂ\‘d«‘!&%d&’d&:&Cum.qmu.bu:.‘ﬁ)ahﬁnr.l:mpon'n
busaqualibusconfecta, iraque fpacia.xn.¢t.c.0.cx communi. cietia temparibug.
2qualibus conficicntur..

Quare rea? digimus, f tos dicbus yb.imd aliquispemtenic, quot milliaria in di
midiotemporisalterius viatoris idem conficiet? ex quo ex regula de tribus quam
primumzer.t Wo&inuuquwcdnaul»ninm;dma&a,mmcmi.mgn‘r
sy cum probaicrimus o eftd.o.Gcum it quales nter e ox g
primi) it {& habere.ye-bi6.ad,c,0.permutando fic e Habcbit.qsiad:b.c.ve.iv0s 3oy
pr_&:ﬁnqngdq‘q,;.c‘deb.nv:J;;.ad.:»o-qmyc{lé dicimusf; famma./q.

cum, p,da:,);,c,,quiddzhwjadmmpgdnbu.wqmwmmmm.bm.wm

citur,b.0.qu0-b.0.detract exb.d.remance cognitus.oyd-nempeqens il axqualiss
x.34.predicia. Gratia vero iéponis pacet nos e dicete fubid:tot dicbus abfolt,
30t iAm.q.piquo.b-oaut,qun.abfoluctur.. : i i

v:mmggmiomuw mh]gm;\‘di“m‘nilm 5 cogitemus prisy
mum viatoremipfius.q. p-velociorem co,qui per b.d. icgtagivs nto tempose s
rergredi-p.quane t-bdabloluie, Isaiem ad.g, pertiogars exquo eaden proar
!pm'ormmm,.hpmu.mm,quammpew,qw.hdabfeluimm

e =)
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claus clicus vique ad circullim £ g peruchiens; equatorem filtere pofitne circa
fecundos polosh.ct.K.amplius moueaur quum nolerimius eum mutare (cam: -

Deufu drmille nautice .

Tautem noftra Aemilla nautica vti poffimus pyxidem nos prius oportebit

habere, diverfam men ab ijs » quibus nauca hactenus Vi fuere : nolo
‘enim vt i craffa minerua beneficio vérorum communium circa hancrem nos gera,
mus, fd ratione graduum orizontis in. 36o.partes diftindti, asque ob hanc canfim
fentio,veima pars pyxidis penitus detecta yideatur,& in.366. partes dividatunnild;
aliud quam quandam lanceolam fupra cius acum effe volo, i dum moucbizyr nd.
uis, per gradus quamlibet orizontis partem oftendet; hosautem. 360, gradus, ita e
habere volo,ve quelibet quarta.go.contincas,fupputatiod;a linca meridiana inci
‘pia,&¢in verticali definat, ve huiufinodi dinifio cum ¢a, qua clt orizonsis Armille
eadem fit.

Prefupponitur nuncin globo duoloci extra aquatorem, & in diuerfis meridi
nis quomodolibetadinuicem diftantes,a quorum vioad alium fit navigandumi
nere quo ad fieri poreric breuiori,ideft per gyrum circulimaioris, dixi autem extra
aquatorem,ideft vt ambo, nec in zquatore.necin uno eodemds meridiano exiftit,

quia vealias dixi in huin{modi locis , vaico tantum vento comite , iter conficere.
poffurnus.

Be a Volo
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Adhabendam deinde quantitatem diftantia, autinteryall fimul cum feu yin -
cie.q.d.k.quemlatus.p.perpendicularitersefpicit, Imaginemura puncto. u. fuper
Q. cadere lineam petpendicularem.u. 0. quallico reperitur.cum triangulum.a.
1.qex Jateribus datis & cognitis confler, quodquidé triangulum, medictas cftqua-
drilater,feu.rumbi,q.a.b. u-cui vnaqueque dictarum quatuor facierum perpendic
culais cxiftt ex.4.ce.18.lib.x1.8 obid linca.u. inf { quadsi.
Tateri, & perpendicalaris linex. q.a. perpendicularis
primi » angulus.b.u.o.re@userit, ut crid angulus.o.u.l.ex..definitione ib.s v.vnde
ex.gciufdem lib.o.perpendicularis eri facici.b.p.l. Habebimus crgo fitum infae

cie.q.d-k.qui refpicicturad angulosreétos i linea.p.lquiquidem eric in perpendi-
culari & puncto.0.ad.q-2.duga. X 8
Quédausem. oni equilateris circumfrip tibilis ab eodem circu

1o, qui vnam ex facicbus triangularibus zquilaceribus propofiti corporis circunfi-
bere poteftita oftendicur. it coprehenfim imaginatione,triangulum.a.q. u.fepara
timcuius latus.a.u.equale eft vni ex lateribus triangulor eiufdem corporis ex. 33..
primisquodlibec vero aliorum duorum 2quzle perpendicularibus didtorum trian-
‘gulorum, in quo riangulo.a.u.q.ducta it perpendicularis. u.0. ab vna extremitad
Taterismaioris,ad vum ex minoribus laceribus,que perpendiculatis intra triangu-
Lum cadet,quia dictum eriangulum oxigonium eft.quod autem arinesad duosangu
1os.a.etu.cum equales fint ex quinta Iib.primis1 7. nos certiores facisquod vero an
gulus.qufic crid acurus: 3o.lib.ertii noscer-
cosredditga.a.uminor eft diametro fphe
= daram onps creumfebents, .

dite fphere fuperficiem

L el
‘exagoni dii,ftis crit probare.a.q.(efqui
alteram effead. 2. o. quia f in fubferipco

circulo ducemus duss femidiametros.
n.p.cen.l.ad.angulos ridguli equilaceri.
cel&cum. nofh”b«]au%\lmigﬁuscug%
ni,equale fit femidiametro circuliex. 1.
1ib. 4- habebimus ex. 8.primiangulum,
poLzqualemangulo.q.p. L Vnde cx.g.ciuf
dem.o.n. equaliscrit ipfi.0.quideltq:a. fel
quialreracritad.a. o.

'Ad probandum nuncin triangulo. a.q.
u:2.q.fefquialterameffead. 2. 0. eft quogs
ciendum prim omne latus trianguli equilateri in potentia fefquitertium cffe ad

perpendicularem ciufdem wianguli, quod vadecimalib.a 4. Eucli-breuiter demon
firatum cft.
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Figuram ialems ellipfi fimslems , ex datis axibus cir-
e e

AD EVNDEM

Tguram fperficialem ellipf fimilemex datis axibus,circino mediante delinea
F e cum volueris,ita facito. S s

Sit.e.c. femiaxis maior.a.c.verd minor , ad angulumredum inuicem coniunti,
tunc.a.e.producaur vique ad.o, Iragya.o.maior ficquam diftatia nter.o.ct.c.que
quidem.a.o.pofet exiam dari, deferibatur poftea circulus.a.d.b.circa centrum.0. 3
quo pun@o protraatur femidiameter. 0. b. qu cum.a. 0. angulum rectum confti-

que.o.b.crit equidiftans.c.c.cx.28.primiducaturpottea.b.c.d.cto.t. d. vnde
angulus.t.c.d.gqualis critangulo.o.b. d.cx.29.eiufdem.ex quinta autem anguli.b.
ced. funt inuicem zquales, quare etiam
& anguli.d.et. c. innicem ¢quales erunt, o

ufdem..c.cqualis cric.c.d. duca 4

tur poftea.d.x.h.perpendicularis linea.c.
c.ta diftans fubipfa.c.. vearcus circula-
riscirca.t. delineatus ex femidiamerro. ¢ e sthsaNg
d. aptus it cam fecare, fimpto poftea..
tam diftante ab.e. ve. . repericarab ipo
e.ctz.ab.c.vr.0.ab codem, ducendo po- 3 s
fiea duos alios arcus magnitudinis prior
circa centra.r. . 2 habebimus propofi-
@m.

Sed cum quis voluerit prius arcusmi-
‘notum cisculorum delineare circamaio-
remaxem,fiant cuiufuis magnicudinis,ve
infecunda figura videre eft,pofito tamen quod corum diamecer, minor fic minore
axe ipfius figure, quorum circulorum ynus fit.c.d.circa.t.cius centrumdeinde inaxe
minori fumatur.a.x.equalss.c.t.& prowraharar.c.x.qug per ¢qualia dividatus in puns
o quo poftea ducatur. n.o. adangulosrectos
cum.ex.vique ad interfetionem cum.a.c. in pun-
@o.0.minori axi producta cum oportuctit, quod
quidem punctum.o.centrum ericarcus.d. . maio-
1i5,¢0 quod.o.c.xqualis ffer.0.x.cx. 4. primi E
cli. vade.o.d. zqualis effet.0.a.& circuli etiam in-
nicem contingentes in punéto.d. ex. 1 . tertij tam
in prima , quam in fecunda figura , fompro deniqs
puncto.s.cam remotoab. . quam.o. repcri!llrzl
‘codem,ipfum, centrum eritalferius arcus oppofi-
thpoffemus eriam abfs divifione ipfius,e.x.conft
wereangulm.x...0.2qualéangulo.c.xco.vnde ex
6.primi haberemus.o.t.zqualem.o.x.

De
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De ueraratione. v 7. quaflionis.

CIAPI X %

commodat partes vedtis fuis locis. Quamobrem imaginemur duos vedes.

D Ecimafeptima quftioab Atiftotele haud ben? percepea fult, quiais nonac-
a

ALquorum centra , qua: hypomochlia appellantur fint.o. & pondes
qua fnt artollenda finc.a.et.c.incer fe equalia,ge diftantie fint.0.ct.c.0.(ibi inuj
quales,fed.o.n.zqualis ficipf.o.u:clarum eritgad cleandum.a.oporicbic depri
mere.n&ad elevandum.e.oporecbitastollere.u. Et quia omnia fupponuntur #qua
lia,clarum quoque erit,commu-

ni (ientia antam virtutem in
nqu fficicadaollends (- / o
a.in.0.quog; uffecuramad cle- ©

uandume. guia i zqualibusan 2

gulisijsquibus duz vireutes. 3. # u

ct.nannituntur.o.centro, ita. &, c
et contrario fuo centro.0.an
nituntur. & omnes rationes pro.
vedte.0.n.quarto quintod; huius tradta-
tus capitibus citate,vedti.one. . ve fatis fn
erd dixi in dico capit.s .conuenire pof-
"N i da fe
Nuncficaliqua parsligni cindenda fe~
mndumve::l‘:lsﬁgs.d.;.g . & it cuneus
a.b.c.qui vi mallei. Py viquead.xpene-
traric. Hinc clarumerit , quod apertura
iim.r.ligni , poftquam infigitur cuncus fe
cundum venas,longior eriparte.x.b.t.cu
nei, quzingreffa cft. Oportet nuncima-
ginari duos vectes fimiles upradicta. u. ¢,
©.in huncmodum, vepunéta.i.r.lignifine
loco.u.extremi ipfi* vedtis, et.t.x.loco vir
tutisapplicatipfi. v. & refiftentia circa
‘punctum.m.loco ponderis.c.vedis.o.c. u,
didti, & pars. K. quafi immediara poft.m,
werlus extzemitatem. e lignificloco hy-
pomochlijo. Hincfictvequanto longio
es erunclinez.i.m.K.ec.r.m.K.tantd quo
que facilius virutes.tximpellent.ir,
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. cogitcrurd; retangulum.y.x& redtangulum.k. x.. Teque dabitur eadem pro
;')omrno.im.ndﬁnx.n:“lﬁ;c-k.x.rc&anguli adim.g.quz eftb.aadolc.cty.x.ad.m,
" giquinh.a.ada.o.fed ex prima fexti . 18.vel g eprini , fic e habec rectangur-
,ﬁm k.y-ad.xy.Geuckmad.m. x. quare ficurb.a.ad.o.¢.ex. 11.quinti,& ciufdem
redanguli. k.y.ad rechangulum. kxficut.y.m ad x.m.nempe.basad:a:o. Quare
xcommuni isnstalic {habebitduplume@angulic k.y.ad fommam. y.x. cum,
xsectanguloremsficut duplum. b.2.2d fummam.a.0.c. ¢t proportio famma re-.
i@anguloruii, y.%.cckix.duplo,gm.Gcat duplam.b.a.ad.2.0,0.. Tgicur famma duo.
Jrum reSiangolorum.y.x.et:%.k media proporsionals ericinter duplum rectangulr,
Jeny-B duplum ynisagis fpesficialis. g.m. Nung remminceur sedtangulum ar.cx quo
dabicur cadem proportio dupli.a, s.ad.duficpdupli-b. a.ad.a . ex propoficion;.
busnoratis, fextiauc feptimi . Quare etiam ficut duplirectangulic k. y.ad fumms
rectangulorum.y.x. ctk.x, Yam vero fi conftituatur. e.c.pro vicate lineari ipfius,
ex.certi erimus numerum.a.c.equalem cffe.a.c.& proportionem. r. . ad. e. ¢. hoe
eft.a.rada.c.eandem qua.y..ct.x. krectangulorum ad.m.g.cx pradidis rationi.
bus, & ex hypothefi,nempe quod.
e r.zqualis fit numero. k. m.y.
hoc eft redtangulorum. y.x. et. X,
k. Quamobrem. a. . ex communi
fcientia medi proporsionale it
inter duplum.a..& duplum.a. c.ea)
dég; pportio dupli predicti. asad |
duplum.a.c. exzqualicate propdt-|
i fmpl colleBarin adcon
eritqua proporio dupliedangu-
Sl s
mplicisad fimplicem.a.c. qu iin
s sedangli ivadmplicem

=2

1

i€

i o oe’

ada.c. cogitato. &.c. tamquar prouéniente
s.per fedtan Ve confticutum eft, ficur:ky.ad.m.g.ex defi
aitione divifionis vt am dictum cft, quare numerus.a.c.xqualis eFicnumero, 0.6,

THEOREMA LXXI.

VR propolits.g.numeris, duobus nempe diidentibus ac duobus dividen-.
[ dis, fiadinuict Fucrim,dnog; prouenittia inoicé multiplicara quéis it
megum producant,qui feructur, f deinde ijdem numeri verfi vice mutao dif fo
int , & inter fe multiplicaa prouenientia,produc hoc, primo (eruaco mumcrg
aquale eric .

Exempligratia propofiishis. umumeris 20.50.5. 1 dio au
et 3o.fitnumeri diuidendi , porro.s.ct. 1o.numert diufdéntes
peres.dividatur,aum. s 3.qui fimul multiplicati prof

m. 20.per.1o.d iuifo -5 proucnientia crunt:.6.qua ineer o mult

et.30.p

T
plicata producent etiam.1 2.

Cuius
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ipfius. 2. tam fie multiplex ad vnitatciy,; quam cupimus DUMETUR, 2. €.nUMEro.
€.0.multiplicem effe - 2

THEOREMA XXXVIL

'V R iniscnire cupientes duos nuricros, quorum quadsaca infunmanm colle-
& , @qualia fint numero propofito » & ijfdem numeris multiplicatis ad-
em , produtum aleeri numero propofito fitzquale ,reé iimant dimidium
primi numeri propofiti, cui fumma quadratorum equari debet, hocd; dimidium
in feipfum mulciplicent, vndetiam alterum numerum propofitum in {cipfum
multiplicent, quod quadratum deerahunt de ptimo, g refidui quadracam sadicerm,
dimidio primi numeri propofiti coniungunt , e qua famma , quadratam radicen
eruiit, que duobus quafitis numeris maior erir cuius quadrato de primo numero
detratto , &exreliquo erutaradice quadrata, derus minor numerus,duorum qug-
fizorum.

Exenipli-gratia; i proponerentur . 34+ pro_primo numero-cui quari de-
beret fumma duorum quadratorum , quorum radicum productum quale effe de-
beretalteri numero, verbigraria: 13- iubet antiquorum regulay dimidium primi
‘numeriin feipfum multiplicari , cuius dimidij quadratum crit. 289. & quo fi detra-
bas quadratumfecundi numeri , nempe. 23 5. remancbit. 64.atq; huius fiquadra-
<am sadicem, fumas nempe. 8...quam dimidio. primi numeri, nempc.17.coniun-
psdsbin o guadeasonun numesonin quefitorum maiocnumerus.2 5-hac.
deinderadice & dimidio detrata  minus quadrazum dabicur . . feilicet > quorum
5 €ty 3. effent if numerd 5 qui quaTuntur..

culationis u.iaiwg,iktmlsprimum i i

I i linca, aumtun concipiamus quasice quadrata fignifi~
s modo fubfcripto.t. b. x.fecundum porso. .,m,.?.'m pmpoﬁn,
Tignificari produto. d.b. Tamnil upereft aliud quam Ve quansgates. . p- ¢t-b-p-

caque cum inJinea. a.n. famma quadratorum numerus detur., quadracum di
midij 0.3, 6z -, quodnabiserit cognitum ; fit etjam. 3. numerus quadati ma.
ioris. et.um. minoFisa 6t & 2.produgtum yniusinalterum; qui quidem numerys-a.
3 2qualiderit | 1 b ib 5

o, bume. &

T, boex19y |
theoremace hiri
ius libri . Ttdgs
32« cognitum- 1
erit ) cum eius bl
disd.fitfe- | ‘
idug numers |
pdfius, que &5 5 ; 5
inor crit. &, 5,¢x quinta fecuidi , aut feptima confequentia. poft: 76 noni Eucli<
s. Jam fubrata quantitate: 7. a.éqnadmo;m.\.mpbfmqum s
cuiusradixequalis crit. 0.0 ex poftremoatducts, Iraquocognofcemus. o. v qui.
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REGVLAE FALSIL

VNG idem ferd mihi accidit, quod & Michacli Stifeliosd quo
‘cum Petrcius Tipographus nupertoram firim Arithmeticam re
cepiffemox poftea per literas perijt explicationé regule falfi .

Gomiler palincits omnesfuperiorum Theoremazum igu-
1as, opered; Typographo commiflo ,amicusquidam omnibm
feientiarum ornatiffimus maxima ieceffcudine mecum coniuri-
&usmonuic e, vealiquid de regala flf fribere vellem, cuius
fiafu hac, que fequuntus appendicis vice ponerelibuit, ne letor, quidpiam quod
2d hanc rem pertinet iure merito  nobis defiderare poffee ; ve autemad ipfam re<
guliaccedamus Ego icur,&cinalijsmults,ita & in huiufea regal inuentione cam
$lo Sefelio maximé conuenio, putans regulam falf, fea falfum pofiionum in-
entam fuile per paruos numeros in qutionibus facillimis & cognitis, codem fer
mé modo, quo ipfe monftratillis duobus exemplis,qu quamuisipfe appellet theo

Semata , nhilominustheoremata ego il non vocarem , nifi adiuncta flerie fpecu-
o ab pfo praretita, & non experieitiatancammodo,veipfe fecit. Primum eius
exemplum eft, qadd.

‘Quorumcumque duor umerorum differentia, i fileriemulriplicara in aggre
gatum corum,producicipfam differentiam , que eftincer quadrata eorum.
+% Secundum verd exemplum eft, quod

Datistribus numers fecundumn progre fioner avithimeticart difpofitis it mul
iplicatio medijinfe,qudcam muleiplicatio extremonmyinter ¢ cum multiplicatio
‘ne différentiarom inter fe.

Talia enim excmpla ipfe alitce non probat nif experientiain aliquibus numerls,
arbitratus ex eo inuentam effe regulam falfi , experientia tantumimodo confirma-
fam, quod quidem ctiam & ego credo . At experientia in philofophizmathenta~
tica, autnulld prorfus faci eientid , aut omnino fuperfiuus fuie Enclides in multis
fiis propoficionibus , S prezcipuin eius fecundolibro, fi fuficeret expericatia.Td-
cireo quo magisad cidenczmiplius veritatis, quam profiteor deucnire poffim,

accipid primo primum cxemplum
o
3

ipfius Stifelj hic fiperius citatum ,
& pro numero maiori. in prima hic
fubferipta figura. AE . accipio. a
cuius quadratum (it
x5 muimero capio. 2
a.i.cuius quadracum fit. 2.t differen €4
tia autcm horum numerorum eric.
ci.reliqua parsipfius.a. i: & differen
tia ipRorumyquadrarorimerit gno-
mon.c.c.o: Nuncautem protrahoi
i.c. Jatus quadrati maioris quoufque
Eniequalis fita.e. Hutero minori,
perficiods redangulur /. quod
a produ-
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Demonstyationes quarundam propofitionum de quibis agi
Cardanus capite primo.lifro. 1 6. de
[ubtilstate.

AD EVNDEM.

E A quz Cardanusin primoap.lib.x6.de fubrilitate ea fribit,quod f diame-
tros producatur extra quantumlibet ,alia vero diametroin centro fecerur ad
rectos, ex huius finc &c. que quidem fecundum illum eft vndecima proprietas cic
culi, quoniam e id non incélligere feribis,idemd; dicis etiam de duodecima, &
milier de wribusillis paffionibus, quasipfie communes facit circulo , defectioniyfeu
cllipfi, & hyperboli, tibi breuier refpondebo.
. Circavndecimam proprietatem circuli verum dicic. ‘Tmaginemur circulum.p.
d.q.2 duabus diametris,inuicem ad angulos retos coniundiis,diifium.p.d.ct.d.g.di
‘uidasur enim quarta.q.d:per quot parees zquales volueris,mediantibus punctis.bia.
‘o.ducanturdsab ijfdem punétis tot perpendiculares diametro.d.g.quee fint.bm.a.n
et.0:.que quidem erun parallele diametro.q.p.coniungacur deinde extremitas.ds
diamecri.dig.cun primo punéto.b.& protrahazar:d.b. viquead concorfium cum dic
metro.p.qsprotracto in punéto;h. Nuncdico.q.b.qua adiacet diametro.q.p.equa~
lem effe omnibus diétis perpendicularibus; quapropter coniungancar puncta. m.as
n.oicts.q.8 producantur vigue ad adiacentem diametro.q.p. in puncis.cict. . vii
de habebimus angulos. b.a.0.q. inuicem quales €x.26.terj,cum verd.0.5.2. 1. €&
Db.n.parallcle fincipfi.p.h.cuncanguli.b.h.c:a.c.e:et.0.e.q.equales cruncangulisds
bumin.aun.ctn.0.ex.39.primi: quare anguli. hucic.q.crunt nuicemaquales, vde
ex28.ciufdem.b.ham.c:n.c.cts.q.crunt inuicé paralleles ex.34.c:q 2qualiserics
os.caec.aqualisna.ct.mb.rqualis.ch.yerumeft igitur propoficum.  ; >
Duodecima yero ppriecas cftyuti fuerit circulus.a.bi e.q. cuius duo diametriad:
re&osconiunctifint.a.c-ct.q.b.& diameter.a.e.protraus indeterminaté ad parcem
extunc iab extremo.b.diamerri.q.b.dudta frerit.bn.uextra circulum,feabi. n. in
ra circulum, vein fubiccta figura pacer, ita ve fecta ird.circunerentia circuli in pii
éo.nvela dismerro in puncio.u.{cmper id quod fic ex.u:b.in:bin. equalereric quis
dratoinferiptibili indicto circulo , hoc aurem diucrfimode cognofci poteft;wibus
enim modis egoipucni, quorum primusita fehabec.. Namfipunctos: us fiirit ex-
sracircalum, ducantur.b.e.ct.c.n.& habebimus duos triangulos.binlcict. by e:u.fimi
Lesinuicem,co , quodangulus.b.communisambobus exiftit, & angulus.bin.c.zqua:
lis eft angulo-b.c.u.quod ita probatur,nam angulus.b.n.e;cum anguld.bia.c{duéta
cum fuerit.b.a.)equatur duobus redtisex. 1. tertij, fed ex quinta primi angulus.b.
e.a.gqualis cftangulo.b..c:quare angulus.b.n.icamangulob.c.a ¢quarur ducbus.
rectis,fed ex.x 3.ciufdem angulus.b.nc.comangulo etiam: .y equatup duobusre,
Gis,ergoangulus.c.fanequatur angulo.bie.a.quare angulus.b..c.zquarur cridan-
gulobeavide ex 2 cluem eliquus angulasibue. equaliseri seliquoangulo
-¢. . latera igitur crune proportionalia. ex. 4 fexti, vadéica fc habebiratb.ad.b::
cavebcad.bun.cx. 6l igirur verlierit propoficum. sl J
Sed i puncius.winta circulum fuerit, riangulus.b.c.n. fimilis ericeriangulo/b.us
¢nam angulus.b.ambobus communiseric. Angulus vero.b.n.c. squalis cff angulo.
b.cusex. 36.tertijsquare ex. 2. primi reliquus angulus. b, ¢. n. aqualis erit reliquo
angulo
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negotiocordarum & arcuum poffumus geometrict detonfiraie quod vakde de-
fideras.. ) i b yessigiors
Quapropeer fic circulus.b.a.c.q:in quo fit riangul equildterum.bie.n.8¢ quada
sosles g cuios il probabo lnngimmctk;:nmu wriangali. Sitenim
diameter circuli.b.q.qui ctiam erie diameter quadrati vid re ftir potes: Sio ctiam
‘punétitbicommmunc tamvanguli quadrati quam rianguli-vde fequitic quod dictus
~diamerer fecabit latws.nic.trianguliad rectos & peszequalia ir.t: Nam cumarcus:b.
‘eequalis it arcuibunicxia gicertij sremance veareus.q.ecqualis iarcui qihynde
Langulus.q.bsc.xqualiscrit angulo.qib.n.ex-a 6 eivficmsquare ¢ 4 primi anguli
sad.teruncredtisechit.aqualiscriiplite. vedisiimuss i« 10 i
Deinde.b.e.ct.qaafeinuicen fecitin puncto. osve exfe clarim patets ducatur po
feaige.vndeh wsangulum.b.c.q.rectumex.3outertij; quare ex.18,peiini-qs
lo.longior eritipfa.q.c.er.q:e.longior eritipfaei. quate.q.o. longior eritip..c:
Ve probemus poftea.b.aio.longiorem effe ipfi b-¢ eproducatur-b.avicaquod. 2.
.z.quul.hﬁr ipfi-a.0ducaturdso.p eta.c.cumaureivexiam diéta: sostertijan;
-b.a.0.re@? fitscritanguluso.a.p:imilicer re@® ex.1 3. primiside cx.5.0633:ci
~angulus.a.p.o.efic dimidiumreci,& fimiliter,exijidem;angulussb.qaseft dimidium
~recti quarc angulus.a.ploaqualis crit angulo.a.qub.fed angulus.a.c.b.aiqualis elt an
gulo:a.q.biex.30.tertij, ergo angulus.b.p.o.equaliscricangulo.bsc:a.angilus vero
a.b. e.communiseft ambobuistriangulis.aibuc.ct:ob.p.quarc ¢x. 32 -primi angulis
baa.c.ctb.o.p. reliqui ex duoblsrectisarqua: < 1. s
Iesinuicém erunc. Quare ex quarta fextiy 7 3 i
ex.r8. quinti propostio:b.oiad.bipicri,ve
asad:b.e.fidexa8. primi.b. o.maior cft
ipfaub.a.quare ex.r4.quinti.b.p.maioteric . 1.
iplab.c.fed.b.p.equaturipfis.ba.com.a.0
exhypotcfiyergo. b.a. cum.a.o.maior crit
ipfa.b.c.fed.q.0.maior eratipfa.c.evtfipe
ius vidimus, quare.b..cum.a.0.¢t.0.q.ma
ioreftipfa.b.c.cum.e.t. hoe et dimidium
periferic ipfius quadrati, mai® eric dimidio
pesifericipfi” wriaguli propofiti,quare cx1.4
diéta tora periferta dicti rianguli, Gmiliter
robarem de omnibus alis figuris fegulari
imcodcmdmnloinfcriplis‘ 4

CONSIDERATIONES NONNVLL.Z IN.

Archimedem. A
5 Dod fimo atque Rerierendo Donins Uincentio™™
* L cato. | LR

Veon tibialiisdixiverum el inteleétim ilicetnonomning quic eere ie
s duss Archimdis propofiions, Qi ransione Tt
fubtimeris. 4.¢t. 5 refione Baflles fub nicris: 5 or .«
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to dimidio ipfius nempe.3. & dimidio , enm sumeroipfiim teriminum fequéti, nem,
P8 fmma dictorum cerminorum erit:2 8.7 oo e i
Huiusaurem {peculatio ex-94:sheorematedependet  inque-facilé depraehen:.
derc licerex figura continu progreffionis pacucalis Dume ramterminorum mai-
‘motermino femper equalem eff; ex quo ttum cft dimidium numeriterminorum,
quancum maxioi dimidiom s tancusdseft vicimus rerminus vaisad coniuncius,quan.
s numerus is, qui vicimum terminum confequiir i . (1 1 e

THE O REMA, oGl

VR antiquiidipfum,quod iam dictumefbin ea progreffione,cujus ylrimus rer
‘minusdifparcft.feire cupientes ; numérum,inccgrorum proxime dimidium
i et fomeoants quem pér maximum mulciplicaban , €xquo.

faummaquefitaoricbac | i

Exempligracia ,  dimidism maximi fuiffet. 3.cum dimidio,famebant quatuor,

& permaximum. 7. miitiplicabant, €Xquo pariter proferebarur fimma. 28.
‘Cuiusratio ex. 20 {cptimi Euclidis oritur, cum eadem fit proportio numeri fe-

wéntis maximun ad numerum dimidiummaximi fequentem g maximi ad ful

seftenimdupla. samosy i

T H 1 OriRocE: Mol el i

T Radicum eft2 nontilli ;2 veteribus obferyaram fuiffe hancregulam,qua. fci-
A+ re poffent fammam alicuius progeefionis arichmeric difcontini aur inter,
cifeyquz numero pari terminezur.Multiplicabic enim dimidifi ylcimi termini per,
PRy dimidio diéto maiorem,ex quo auq.izbi;}wm,z@mnq
famme quafite 2quale cffe;(ubijcinntd; exemplum progreflionisique binasio in-
choara crefcit per binarium - Inqua quider progreflioncnon perfes fed peracci-
densregula vera oft. Hoc eft’ non quia ex e yaus ¢x. producentibus numeris dimis
‘dium termini maioris fcurus it ; alter uerd proximéfequens dimidivm  fed qui
vedi@um cft. 95. theoremate,cadem eft proportio maximi termini ad numeram
terminorum ; que minimiad vnitatem ;. Cumduein prafenti exemplo. minimum
fit duplum vniati in ciufmodi cafiiynumerus erminorum,dimidio maximi termini;
2qulis € qui RO AUCrOSEX e U PCE s et prodycentibus al-.
tererd producens numerus,cft proximé dimidium {equens, non ex e, fed quia iy
‘merusfequens dimidiam cft famme maximi & minimi, que perfealter effe de-
beeproducens numeras. [n cateris enitn progrefionibs, que binario pen crefcic
regulafalla cft;prout facilé patere poref cisqui cx (Eicnti legibus ope fpeculatio-
nis,95. theorematis peculazus faeric. H ikdon

THEOREMA..CILL

S 3.0, jidad
LTAM quoquetradunt regulam , qua veteresvfos faiffe dicuns s:quo fum-.
A mam fire poffent progreffionis difcontinua: , g nemesordifpari abfolui-,
tur.Ea aurem eft ciufmodi. Visimum terminum isi duds quam maxim@ poterant ma-.
ximas partes diuidebant , quarum vna femperalieramaior erat, bang autem maio-;
sem in fcipfam mulsiplicabant , atque quadrasum hocsfummam progrefionis ¢flc
3 I

affir-
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ad.o.dhoceftve.zad.L: hoceft ve.c:ad.quard crianguld. p.q. o.iea it proportio
i 5 icuo deinderes. 2. fexti dio triangula fimi-
on¢t.onq brrqualiadsiciényiqué fintid L et n.tx Reettr pofted. q.
gin ita, quod.que-equalis it-a.duco poftea.z.e.equidifiantem.ad.p.b.
&fichabebimus duo triangula.q. x. 2.ct.q.x.éve quarebantur,quatiuis dud trian
gulaai.cecn.x.caldem habeantconditiones. i

DE IMPEREECTA SOLVTIONE PROBLE-
matis Nicolai Tartalez ad Cardaoum. .De animad-
uerfionein Prolomeum, Deincendio carbo-
numd vento -

@Iw:ﬁ»fé.

Cio propofitam tibi quftionch te dinagitauiffe, nectamen folatio-
nem aflequi poruifi , adueree:igits, ipfam falfam , ideft impofibilemn
effe, quemadmodum ctiam decimumoétauum quzfitum propofirum
Cardano Tartalea:, b pfo Tartalea folutum mini e . Quiquidem

Tarcalea vult circulum defribi circa triangulum per quintam libri quarti Euclidis,
v in fine ferd quinte paréisfiatim mug:w ‘affirmat, nequZ in quinta

arti Euclidem vti vndecima primi, & in vndecima primiyquarta autoftana eiuf-

em, quas,ipfe Euclides oftebfub non demon(ifauit: Quapropter oportebat Tar-
taleam demonftraffe omnes propofitiones ad hocneceffarias oftenfiue vfg; ad pri-
‘masindemon(trabiles yquia zdd:monl\ralysﬂ,m»m:miﬁ:‘e aliqui propolicioncs
4utd propofitione in propofitionem viqué ad prima principia voincrfalia ( ve.
quando ¢go feci ) eft retrogradandum , aucab ipfis principijs incipiendum fucceffi~-
ue coufque progredignido donec ad propofitionem quam demonftrare volumus .
perucniames. e

Quodad Prolomeum in geograpliia attinet, dico cum mihi non fatisfacerescum .

fumit portionem arcus circulimaioris ifiveg vham ciuit » & aliam, ea ratione.
quandefcribit. Quod i vibs fuiffecmodo Menela s s AL
‘mageftim viurpato,aut Montercgij friangul i

Clarifiimo Dorminico,

adhibuit (qui tamen modus, tcarpore Prolomet;
veoftendi domino Pandulfo. 1 gib:
'Janmmak
toram cxcre
‘mentitiam matcriam, quareos circundat, auferaf. 3 s
Cribiste nonintelligere. 5. propofitionemlib. 2. Monteregij. cum necfeias

rar) bene cgiffee . e tksails oo
Quod deindead fuum llud inflrumentum geometricum ateings  eft imperfeéiy,
Motum autem aetis  aus mauis ventum,accendere igne:

tiperiftafis , quam affers cuenit, fed etiam quia & earbonibus acct

Alia dilucidatio propofitionis. »s.Jib.3. Momseregiy. -+
AD EVNDEM.
reperire diametrum cireuli circunferiptibilis circa propofitum triangu~
Rr 3 lum,
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i centro cieuli ipfum triangulum circun(eribentis, teriminatur, & 3 bafl vein tertio
propofito decimafeptimiz quartidecimi Eucli.probacur, ex quo fequitur proportio
‘nem huiafmodi perpendicularis ad axem Tetraedri, hoc eftadaa. c. (fquiotauam
effein potentia ,¢x penultima primi Eucli.Sed cum.d.c.rertia pars fitipfius.d.a. v
etiam ex.2.propofito,feu corollario decimfeprime.1.4.1ib. difcurrere licet,cun cx
dicto corollario.d.cdit fexta parsipfiusa.b.Quare.d.c.quarea pars erit ipfius.a.c.vn
dea.c.fefquitertia eri ipfi.a.d.inlongicudine, ideod; quadratum pfius.a.d.ad qua-
dratum iplius.a.c.crit vt.9.ad.16:€cita duplum quadrati ipfius.a.d. hoc el quadza-
eum ipfius.b.£.ad quadracum ipfius.a.c.erit, vt.18,ad,16.hoc eft fefquiottauum, cr-
go-bifizqualis erit dicta perpendiculari, ex.9.quinti.

Cubuspoftcaipfius.b.c.crit partium. 15 39838576570176.

Pro Oftacdro deinde, accipies produdium diametri in femidiametrum , quod
-produstum,equale crit quadraco dividenti per wqualia Oacdron, hocigitar pro-
doctum , multiplicando per. 105000 femidiametrum {pharz, tibi dabit columnam
quadrilatcram cujustertia pars, erit partium . 666666666666666. cuius duplum
eritipfum O&tacdron partiom. 1333333333333+
- ProTcofaedroautem, oporeet prius quanticatem perpendicularis inuenire, que
‘perpendiculacis, perzqualia dinidit bafin ipfius Ieofacdri , qua ve radix quadrata
tritm quartarum quadraci laterisipfius bafs, erit partium.g10s 5. ralium , qualiom
dictum lacus erit partium. ros142.cuivs medietas eft.5 25 71.qua medieras fi mul-
siplicata fueric cum dicta perpendiculari , dabit totam bafim fupcrficialem , hoc efe
Soperficiem ynius trianguli zquilateris partium faperficialium, 478 685 2405. quo
fatto, accipe quadratum duarum certiarum ipfius, hic fupra diét perpendicularis ,
ipfumg; denie ex quadrato femidiametri fphar, hoc efex quadratoipfi®. 100000
xadix poftca quadraa refiduieric partium.79468.& hae erit perpendicularisa cen
£rofphargadivnam bafim ipfius Leofacdri, quam volueris, quam perpendiculasem
§ mulciplicaeris cum quantitaze fuperficiali, hic fuperius reperta, vaiusbalis , con-
fequeris columnar trilateram parcium. 380401 5869205 4o.culus ertia pass, cric
partium. 1268005289751 3. pro vna cx.20. Pyramidibusipfum corpus compo-
neneibus . Breuius amen hoc efficiens, f multiplicaueris bafim dictam, cum tertia
paneiplius perpendicularis,hanc poftea pyramidem multiplicando per.20.habebis
totam corpulentiam ipfius Icofaedri partium.2 5 360105794702 60.

Pro Duodecacdro. accipe linum gra. 36.qui grad® funcpeo dimidio quin
e partis otius gyri circularis quidé finus,erit parcium. 58778 . cuins quadracum
i dé plgris ex quadcato ipfi®. 100000 femidiametri circuli circhfcribentis aliqué,
tago num quilacerum, & xquiangulum, tane radix refiduijerit perpendiculari
@ad cantrodicticirculi ad medium ynius lateris ipfius pentagoni , que perpendicu
aris, crit partium. Sogoz. talivm qualinm medictas lateris didt fucric. 58778 .
Nunc mx:iicmdeﬁ.m-,z.dmscgm.qnia nobis dabit.3 5 6842 medietas lazeris
ipfius Duodecacdri , ynde dabit.49116. pro perpendiculari 3 centro ipfius penta-
goni, ad lats iplus Duodecacdsi, que maliplicata cum me dicate fupradicia ip-
uslaceris, hoc eft cum. 35.634.producet voum ex quinque riangulis componenti-
bus vnum pentagonum, feu vnam bafim ipfius Duodecaedei; quod quidem triangu
lum, erit partium. 175 2655 344-{uperficialium,quas f per quinque multiplicaveris
habebis vnam balimpenisgomam it corporis partium.$763276720. Dicendum
poftea cft, fi ad8ogor.conucnit femidiameter circularis partium. 100000.quid c&
ueniet partibus.49116.dabir.60711.pro tali femidiametro circulari , cuius quadra-

m,
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firquadracim ipfius.D.B. Nunc fapponendo. A.B.fimileab:charum it ex diffini-
tione fimilium figararum,quod cademn proportio erit. A.1.ad: D:B.que.a. d. ad:
bhoceft. A.Dad.D.Cavta.d.ad.d.choceft ABadB.cxt.a. b.ad. b c.exprima
fextipvel18.fon.1g.{eptimi,cunc cum dixerimus f;a.biita refponderad.b.c.crgo.Au
B. correfpondet etiamitaad.B.C.quare ex regula de tribusre@é i multiplicando.
AB.per. Gum vera dividendo per.a.b.cx.s.{exti vel.o. fepumi s cuius
i quadrara erit quod querebacur.
Sed aliceridem poffe fieri fpeculatus fam , hoc eft multiplicando numertm. 49.
ordini w.hnmim.m,gnra,fxceq\udnunumﬁ@yomp:opoﬁn,pmduaumm
76 ditideraper fadicem quadratam ipfius.1000. Vde prouentus. 1. ericnumerus
vnigs ordinis. 35 00.numeri ppofiti.
Cuius oparionis fpeculatio cltifta.
Sic.asb.quadratum. 1000, cr.aie. fua
radjxetz.d. rectingalum propofi-
cuipfius.poop.ct. 2. e.vaus ordo:
Sit ériam. A. B.quadrasim. 3500. &
A.Ceeiusradixet.A. D. rectanguld
ipfius numeri:3s 00-prapofii fimile
tamen reétangulo.a.d.ct. A. Eicius
vnusordo C§ enim.a.b. zqualefic
AB:AD.tlica. 6 ericmedia
proporcionalisineer.a.e.ct.c.d.& fic
A.C.ctit etiam media proportiona
Tisincer. A.E.ceE.D.per. 16. fexti,
20.{eptimi, & quia proporrio. A
LE.D. qualis eft proportioni.
auead.c.d.cum.A.D-fupponacurfi-
mileia.diergo proportio.A.E.ad.A
C.cqualis eric proporcioni.a.e.ad.a.
c.que medietates (untotordaqua-
liim, re@e igicur et f procedarhus
exveguladetribus, dicendo fi.a.c.
correlpodetaseiicArC. correlpé-—
detA-Eex fupradictis.r . (exti.vel
20.{eptimi

atio verd quarti quafiti perfe
pater,quodreftinuenire pauimenci
feuaream quadraramyin qua poffine
locari quot homines volueris, icain
ter fe fiti, ut viufquifque occupet.
7-pedesipfiusaregin longicudinem

et.3.peclatitudinem  laceribus.
Seux propofico hominumnume
10 inuenire numerum ipforum loca-
bilem inaliqua arca quadraca ias
ve ynulquifaue occupet. 21. pedes
quadgacos ipfiusare. :
E M 2 S«
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gulus.pin.qande exmethodo.ss.
primi triangulorum Monteregi

cognofcemus reliqua. trianguli.
q.pan. Conftitucndo pofteaangy-
lumqazqualemangulo.ng.pe
propoficum habebimus.

Sieriampuncta.q.p-line. q. p.
otizontali itreodem plano non exi
ferenzcim punéts. n. nihil efir-
rec, dunimodo in paimento noté
cu pictu.c.e.proimaininijldem
fuperficicbus triangulofumnio.p.
et.n.o.qvidein.c.ctinve. erunt co-
‘munes fectiones di Garum fuperficieram cum fperficie paimenti fupra quam fie
ftatio.

CONI RECTI DIVISIO A PLANO
parallelo bafi fecundum datamproportionem.

Raphacli de Auria.

Vorrnsevsavs volueris conum reétum dividered plano parallelo ba:
{ifecundum vnam datam proportionem, nullius tibi etie difficulcatis,con
ceffa tam pro inuenta diuifione cuiufuis propofice proportionis pér tres
zquales parces . .

empli gratia conus recis. a. b. c. fecandus ve dictu eft accipiatur latus
ipfius,quod it. 2. c. ipfimd; diuidaturin puno. d. fecundunyillam proportionem
quam defideras;hoc eftipfius.a.c.ad.a. d. quo facto,inter totum.a. cicta.diinuenian
tur duz linea: proportionales, quarum maior fic. 2. i. tunc fi conus. a-b. ¢ fectus e~
rita plano per punctum.i.parallelo bai;habebimus quod quarebamus.

Cuiusrei ratio,primo eft,quia quoriefcunque conts aliquis fectas fueric ab ali-
quo plano parallelo bafiipfius, pars fuperioe {iilis femper erictorali cono , quod
ita probo,cogitemus conum fectum effe
3 plano per axem.a, L vnde ex. 3. primi 3
Pergeiytalis feétio triangularis erit, qua
fivab.c.ctb.c.diameter erit bafis,

Imaginemur deinde.K. i. communcrn
eflc fectionem huinfmodi rianguli cum
plano parallelo ipfi bafi, tunc tale planiis
circulare erit ex.q.primi ipfius Perg
inyerd, cios diameter erit,eta.nt. (0’ axiss

Cum vero.a.l. fit perpendicularis ipfi
bafi coni cotalis, eo quod re@us flipponi-
tur 5 ideo cadem.am.Lérit perpendicula
siscriamipfi fecundo plano circulari, ex
conuerfa. 14. yndecimi Euclid, vnde ex

fecunda

4
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T B o S S
Liam tamen inueni viam breuiorem ve in figura, H. H,.in qua fic puncus..
b. pesfecti’ & - k| degradati plani Nunc ducaur. b. G, 5. ad rectos cum.
- m, indofinice  quw quidem abfeindaur in puntos. ita quod. c. s wqualis iralti
idini perfeéta deinde coniungatirreé.s.cumiTunc i b k. viguc ad protractd
itsiducta fueric. k. R parallela i
neg. c.s. hae. Ri ki eri altitudo’
quefitafendegradaca. A

Quoditaprobo. Tam nullid:
bim cft quin.£V. it xqualisalti-
tudini quefice feu degradatg, quo
tiefeungs ergo jpbauerimus. k. R..
wqualem effe linca £ V. habebi-
mus propofitum. Quare cercum

nobis erit eandem proportionem
effe linea.c.sad k.R. d

cudine
wiangnlorum. Exgo. m.T. ad.£V.
eritve.c.s.ad k. R. ex.rr.quinti,
fed.c.s.fmpta fuit equalis. m. T,
quare.cs.ad £V. erit, ve. m. T.ad
€ide.£V.ex.gnii & ex.ar.ciuf-

CA PR VTLL
Mod..sabmiquisphunﬁ»phisobgmams,encdamvmjs,mmpend:oﬁ?;m
progreditur,cuius fpeculationemsin bfGripta figura,quadam ex paste fect:
‘dum morem antiquum,quadam etiam ex parce fecundum ingenij mei vires coftru-
@a,cognofcemus.In qua ego diuifix.i.in puno, s ab. x. ita cleuaro , quanca cft
vera
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viffimam moram caufa comparationiscum calculo Leouitij,ve faceret differentiam
apparcremaiorem. Tamenin quouis dicorum temporum RURQUAM inueniceur
Leouitius differre Stadio plus gradibustribusinccgris. Idem fecicinmultis aljslo
i dictorum virorum cos conferens tum in Saturno tum in Ioue,& Marte,pucis ma
um effe errorem,g plancta non perambulet cotum fignum, in quod eftingreflis
Vel direétus vel torum retrogradus._Atque harcopinio fimilis eft fuperiori de con
functionibus veris Saurni,& louis, vbi dicit quod nunquam coniungunturin vno fi
gno aleerius tripliciatis,nif perfecerit coniunctionem in omnibus ignis prima i
plicitasis. Verum ve fuperfedeam vlcerius difputare,mihi videtur, quod hactenus
dixi, poffe tibi atisfacere,quod attinerad {ciendam fententiam mear fuper diétis
‘Animaducrfionibus latiné (iptis. Hoc tamen non pratermittam , g hic non ani
‘maduertitnépe g differétia locorum planetar qusiic nter cphemeridss Leouitij
&Stadij, euenere,quia vnus fuppuat i radicibus, & fandamétis Alfonfialtervero.
Reinoldi ex Copernico recentiusobferuatis, ita idem euenire poterit futuris tem=
‘poribus, i fyppurati fucrine diéti motus,& loci cum recentioribusobferuationibus
cum impoffibile fic tam fubriliter , tanque perfecté fupputareloca &mot? corum ,
vilungo interuallo temporis non comperiantur i e aliqua differenti,cuits rei ¢
‘medium eft femper fequirecentiores obferuaiones & tabulas. <

“Acque vt tibi fatisfaciam etiam circaalia cripta vulgari lingua edita menfibus.4
poft lating,exfi intelligere potes,qualia poffine ¢ alia cius (cripta,cxijs que fupra
diéiafunc, atque eriam ex eo, quod dicit fe milifle multa exempla fiarum Animad
uerfionumin varias erras,illis qui profitentur has {cientias,aut carum ftudiofi funt,
‘nec quenquiinueniffe qui ad 12 laudabilem prouinciam morus ir,nec vidifle, gali
quisrefponderic cius rationibus;laudabilem prouinciam,autem puto, g intelligar
Correctionem cphemeridum,verens,ne culpa calculacorum, qui eas fampfere cta-
bulis,tam differences inc, ve quibufd locis cap. 1. Videtur , & praecipué vbificait.

‘Percheeffendo impofibile alli ftudiofi di detee cientia- di non feruirfi delle:
ephemeridi maggiormentea quelli che non fanno feruirli delle tauole, ¢ cono-.
{zendo dincorrerein errori fenza haverui altro rimedio,(arebbono forzaci diab
bandonare i ftudijloro.

‘Quanquam circa finem didti capitis redeatin meliorem viam & aduerferur fi-
bijpli vbificait.

Che po effipoffeffori della (cienza,&ec.

Etiam aperiam tibi,qua:mea e deijs fententia.

Hicigicur i eripeis Italicis,ve morderec aliquem ex ijs,qui cius fuperiora eripta
non laudaucrant, occafionem capic aperiendi aliquosillius errorcs,per editionem,
collationis quorundam calculoruma fe colledorumillius,arque etiam aliorum, ca
ius calculi funcin fecunda, & (eptima figora. Sed prius quam veniamusad defenfio
nem harum duarum figurarum vide oblecro quam alienum ci videazur, quodalij
dixerint differentiam cphemeridum non effe magni momensi ,non afferens refpe=
Gum vllum , qui cnim dixerunc ciafimod; differentiam non cffcmagni momen=
ti id dixerunc_habito refpectu ad fignum in quo eft plancea , ve (exempli gra-
tia) quamuis in ponendo loco Saturni Leouitius interdum differac a Stadio gra
dibus. 3. quum vterque cum ponas in eodem figno, tuncid aullius momenti clt
&ficin coniun@ionibus aucahjsa(pedtibus duo , aut.3 gradus non faciuntalteratio
nem fenfibilem, cum viceus coniun@tionum , & alpectuum infit, & duret per mul-
tosgradus ante aut poft ipfum punctum . Necquicquam amé cft qui dubitet.quin
praftaret cire fubtilicer ipfum punctam . Nec vaquam fuic aliquis quincgaucritre

Hh fer-
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prime clm gerti 20, exquofic(e haber, 26.2d. . nempead feéindam , ve. o,

ad.a. i
Quod vefciamus, quatuor pradicts quamitates fignificentat Tinea

o oL

baboita fc haberea.c.i.0ad. c.ivea.iad.e. Namcum ficfe habeataa.ad.c.t
adidytiadiosex aqualitaceproportionumvel permutando ica e habebira.a
ve.e.adh0.8 ¢ conuerlo ira.0.ad.civeiadia. & cdponendo ita.6. ad vt 1.4 4.4,
permurandod;- o,e.ad iave.c.ad. anempei.ad.c.& componendoica.oize. 2. ad,

iavei.ead.e. &permutando itn.o.i.cuad.ieveinad. . quod efse propofitum.
Exquopaccterroraniquorum quiidipfim,accidere arbitracifuacir quantitaribus
difcret propottionalisatis, quod ramen falfamict -

Excmpli grasia, i proponanturi £2.6. 4.2.proportio. £ 2iad.é.cad sy ¢t gt s
ad.3. Seda proportionc. 5.ad. ﬁungxmr,mmmmﬁmqu.m.mmmﬁ
augem famma crit. 2 4. & famaa fecund cam teria. vo.fed prima cum tertia et
16.exquo. 16.ad.6.nonfic fe habebit v. 24.ad.v0; ¢ i
Atinfpecalatione quatuor quanticatum. a. 1

Siviiproporeine-gd. Lnon ffeveadem |- boys 1 kg g
qu minime Ticuiffet dicere ita fe| T 2k

THEOREMA® LXXXVIIL b

e C VR extribus quanitaribus quibufliber, productum daarom in teria, it
femper eademd; it quanticas. . - | 5 3
“Exempligratia, proponuntur.15.8.2.fm
Gum per..antum crigquancam f quis muls
per.2.rurfusd; per. 8.
- Quodut pacear, tres quanticatestri-
Jouslineis fignificentur-m. £2.¢t0, Dico
ductum. mﬂ;‘;;ﬂ:d multiplicatum .
_pero.aquale uto.ain.omul-
§§'um per..f: aut producto. m. . in.
0. multiplicato per.a.Sit enim corpusd..
waedigulum;cuivslaws.n.u. ir 2quale.
‘m.fet.6:a: etu.c: o-patebic manifofte
‘Dot productum.m.£ina. quod nic.
i u.caqualio, prodac
fed idipfum corpus. dii..cx:
multiplicatione producti.c.tin lagus, m. |
uzquale. m-fotur, & idiplum.dan cx
THEOREMA LXXXIX

(VR quirimcunque quatuos quandicatum; i prima in fecuadat miléiplice.
i g o et
productum aquale it producto productifecunda in tertiam , in produdtu prifmie
0 quaram. Y E 3

iplicauerimus.x 5.per.8.tum produ
licarec.8.per.. & hoc per.15.ct.1s.

H Exempli
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moueatur,clarum cric quod tale aliquid,nunquam quiefeet;etiam (i ftin quonisex
tremo. Ariftorclisigitur opinio, tura non cft.

Adem uir grawisfimus anbene [enferit demotibus corporum
siolentis € naturalibus .

CAP XXTITL

Riftoreles n fine:8.phyficoruim (entit corpus per vin motum, & feparacum 3
A  primo mouente,moucri,aut mocum effe per aliquod tempus ab acre, ait ab
‘anua,quaipfum (equitur.quod fieri non poreft; quiaimoaer, quiin locum defe
‘tuma corpore fubinerar ad fugandum vacuumynon folum hoc corpus non impéllic,
“fedpotiusid cohiberd motu,quia acr pec vim i corpore ducitur retrd, & diifis &
parceanterioria dicto corporssrefificimiliter, quantum dictus aer in dicta paree
condenfatur,tantum in pofteriori rarefit,ynde per vim {cfe rreficiens op perit-
i vedictum corpus cum ea velocitate fugiat,cum qua aufisgerer, quiajomne agens
inagendo paticur. Quamobrem cumacr3, %o corpore rapiatur, corpus quoqie
ipfum abacre rapiti . Huiufiodi autem ratefaio acris,naturalis non eft, fed vi
Ienta;& hancob caufimrefiftit,& ad fetrahit,fed non fufferente natura,vt inter vni
&aliud ex didtis corporibus reperiatur vacuumyiceirco fint heee femper contigua
& mobile corpusacrem defeiere cum nequeaticitis velocitas impedicar. Huiutmo
diigitur corporis fcpatatim i primo moucntevelocitas oritur d.quadam raciiralijm
ipreffione,ex imperuofitarereceptas dicto mobili, quaimpréstio & impcnm&&‘
i motibusredts naturalibus continud creftit, cum perperud infecanfam: mouéed,
‘idettpropenfionem eundi ad locum i & narura asfignatom habeas. Arifto. S caps
‘primilib.de ceelo,dicera non deberet p quanco propiusaceedic corpus ad rermind
adquem,tanto magisfevelos;fed potius;  quanto longius diftae & rermino: quo
&aned velocius exiftic.qui tantd maior ficfemperimpras(io, quantd magis mouie-
tut naturalier corpus, & continud nouam impetum recipi,cam in fe motus canfam
contineat,que elbinclinatio ad locum fuum eunds, extra quem pee vim coniftcs
Neque etiam re€té feripfic Arifto.g.cap.lib.8. phyficorum ct. 2.libs primi de ccelo
effealiqicm motum ex recto & circulari mixtum,g omnino imposfibile cft.

SHMotum rediumgs naturalem non effe privno €5 per o
quicquid riftorels ifum /;;7 e

NG CAP XXV, 4

M tusrectiscorporum naturalium futfim, aut deorfum non et naciralis pek
mo& per (¢, quia motis naturalis perpeuus eft;aneve melius dicamincel
fabilis, &alits effe non potelt quam cireularis, nullad; pars cum fo toto conion:
@aalium motut naturalem habere poteft, quam cum, quietbtotius. fiautema fito
£oto diuulfaacquedifiundia i libereds vagerur, ponte & quam breuisfima pocefs
vis,adlocum, fuitot? & natura farutum proficifccur. hic motus primd, & per
@i corporis,naturalis fon eft,cum & caufa naturz: fi copciaria. fic \generatuss jdeft,
e E abeo,
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ALLOBROGVM DVCIS
PHILOSOPHI

Theoremata drithmetica.

== Rasciaxs’ multaveteresmathematiciphilofophi denu

| meris corumque effectibus excogitata pofteris tradide-

| unc, quovim cum vixvllam sationem reddiderint, auc

2 per exiguam, occafione diuerforum problemarum

‘mihia Sereniffimo Sabadi Duice propofitorun prabi-

1a,des quae ab antiquis propofita fucrunt contemplanda.

nonmulla ‘occurrerunc s qua pofteritati comendare non

inurile arbicrarus fanty ne he mew cogitationes intercide-

sent&occafionom praberem quamplurimis abftrufa hec

feigands  que problemacibos & thaorematibusinuoluta , vix aliquem qui uol-
eree natta func. 3 oo i
Tover cateta vero dmequefitd, hoc fuivthcorema &

B M A PR MOV M

Nrsrnooavir meScreniffimus Dux Sabaudizs quaratione cognofci pof-
i tnc et & fpeculaciue Cvedicicue producaun ox duobus fracs numesss,
quolibet producentium minus cle. Cuirefpondi, mente 8 cogiratione conci-
‘piendum cffe fractos producentes cum fractis products, non vaius iufdemue na-
tre effe, imo longe dinerfe.

Exempli gratia, fractis numeris propofitis . i exa. ¢ quoramincegri fint . .
Boe. 2.d. qui tanquam linee cogitentusapertam fndefice productum.c.i. i
perhciale ucurum, quod nomen aperet aproducto fuperficiald. b generato ex

aliud totorumlineasium,, nam fi conflitueretur.a.i. octanum ipfius.a.b.ct.a.
. dimidium. 3. d. multiplicato.a. i.cum: 2. prodicererur fextumdecimum ipfius.
db. Quare.d.b. effec corum relatiuiipfius- i non'aliquod orum praducencium -
Mirumitaque non ftfi productam . c. i minus videarur fuis producentibus  cum
toro, ditierfenarura a primis conferarir; fractum fiquidem ab integroeiufdem
nacure, lincais, fuperfiialis, aut corporee denominacur.

'Quodfiamplioris cognitionis gratia ex (cientie praceptis fpcculari voluericali

VIR A quis
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ret, medianteipfiregula detribus,veid fipius dicki o, quod crif claré parcr ex di-
weafis problematibus-17.1ibipfius Tarcalea, ve ex primo » quod affimplimus pro
Roftro etiam primo exemplo, €x.9.15. 16. 17,18.19.20.27.28.29. 30. 33 . & ex
alijs mulris,vbi facillimé inue niur confequens ipfius poficionis qui quidem nume-
tuseftdivilor product ipfius numeri propoficiin numerum pofitionis  vade poftea
prouenit fecundd laus huiufinodi produci, hoc eftnumerus quafics, per regult
deribus, vedixi .

Alia verd malta problematainueniuntur, pro quorumrefolutione poffumusali
quamethodo vti, in qua manifefte pateane cortrationcs abiue regula Al cuius
regulrationes non ita prompe ipl intelletui ¢ offerun, ve fupra vidimus.

Accipiamus pro cxemplo-2 1. problemaipfius Tartalz in dicto. 1. libr. vbi fip-
ponicvnum hiedum diuifum in. 4. partes, quarum qualibec vendebatur codem pre
cio, intcriora vero.6. denatijsminus quam qualibet dictarum partium , famma
auem omniomiftorum denariorum fuic. 127. quritu nune precium cuiulgue

artis.
e problema hoc etiam alio breuiori modo poreft folui, v rationes ma-.
- gis pateant,, quam ex regula flfi. 5 a

Nam il numero. r27.denariorum, addicus fericnumerus.6.famma erie.1 3.5,
qua diuifa per quinque,llico proucnicr. 26.cum tribusquintis pro precio vniuicue
infque quatuor partium, 3 quo.26.cum tribusquintis dempto.6.remanebit,zo.cum:
eribusquintis pro precio interiorum.

Similimodo in.24. problemate inquic.

Duodecim pyra cum.8.pomis vendantur. 36.denaris.et.0.pyra. cum.200.po
mis véduntur. .. denatis quarie nune, quodn fuerit preci vaiufcuiufc ilorum,

Hoc cciam problemayhacalia mechodo flai poteftdicendo exregula de tribus,

. fiexaovtroningue qui ea vendic, vl quid volet ex.1.2 manifelt cre quod.
Yolee.26.cum duobus quintis,quare. 1 2. pyra cum.12.pomis valebine. 6. cum duo
bus quinds,(cd r2.cm. 28. pomis valebant, 36.ergo. 16 poma fola valebunt. o
cum eibus quintis, hoc enim elar ex e patet ; quare cum dixerimus, .16 poma (o
1a valent.g.cum wibusquintis,vaum valebit.o.cum sribusquintis, fod quemadmon
dum.20.pyra cum. 20.pomis valent.44.vnum pyrum,cum vno. pomo valebuar. 2.
cum quinea parte 4 quo numero detradtus cum fueric,o.cum tribus quintis, precio
feilicee vnius pomi, reliquum. 1. cum eribusquintiscric precivm vnius pyri.

Idem etiam dico de. 28. problemate, vbifupponic quod quidam comparaffee
‘quatuor petias, vt vulgo dicitu, panni pro ducats.g6.quarum primae precium o=
Litusfir(ed memoria ténce pro fecunda (oluiffe.6. plusqusm pro prima, & pro cer-
tia foluiffe.8.plus quam profecunda , & pro quarca foluiffe. 1o. plus quam pro tezm
tia , quaritur ninc quanéun ferit precium vniufcuiuque llasum »

Quod quidé problema

breuius effetica folui, vt i a4t oF
{ubferipta figura. I. videri o4
poreft, addédo fimul omnes e Ta

exceflis. Nam exceffus fecti

daefupra primam cft. 6. fed 6 i5nd

cum excellis certiz fupra fe g
cundam (it8. ergo exceffius e sty
tertiz fOpra primam erit. 14 56

fed
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climaioris,ftum habens, voluantur; quod quidem corpus, & aliquem quoque ha-
‘motum circa fuum axem, fit of im, ijs conditionibus, qua terre funt fimi-
les,prxditum exiftar, & in dicto epyciclo fintres fimilcsiftislanaribus.

Anreéit loquutus fir Phylofophus de extenfione luminis

per wacuum.

CAP. XXXVII,

Riftoteles fecundo lib.deanima fentit g per vacuum non extenderetur lu-

mé, quod procedereta corpore lucido.Quod verifimile 6 cft ga quéadmo
‘dum quanto rariuseft aliquod corpus, tanto aptius eftve diaphanum exiftar & qui-
edrarius eft dictum corpus,tantd minorem quantitatem materiz contineatfic qui
€6 magis diaphanum eft, cum ex perexigua materia confler,tantd magisliber tran-
fitus luminispatee; Vnde quanto minor quantitas maeriz eric in didto fpatiostan
tdnitidius pertranfibic lumen. Sequicur ergo,quod vbi nulla effet materia. totum
Iumenlibererranfiret. Color ceruleus quem videmusin profundicate aqua,&c ac-
is;color eft aqui &cacris,qui denotatrefiftentiam factam abacre &ab aqua plila
mini; Quod quidem lumen ubi corpus aliquod non effer, minime reflecteretur,(ed
abfque vllo impedimento reé tranfirce.

An recté phylofophis penns rifloteles fenferit de loco im-
pellendod pyramide.

CAP. XXXVIIL

A Rilftoteles.8.cap.lib.3. de corlo,difputans contra antiquos de elementorum
figuris, ait pyramidem implere poffé locum corpoream. quod verum non
eft. Cubus quidemid ficitab. 8. enim cubis perfecté impletur locus , fed non
item, 12 pyramides, ut Ariftoteles enfi ideft fex fuper aliquam exagonam figu-
am fipeficialem &fexubeadem)id praflantcun potius maius vacuum rera-
neatad quamlibet partium fupra , &infra, quam plemum. Redtios Ariftorcles
egillec, i probaffet ratione immobilicatis conuenire pyramidem terre, quam cu-
bum. quamuis,de horum corporum altero,, it fuleum hoc aedere. decepti camen
fuerunt antiqui,credentes cubum ad motum minus idoneum cffe, quam reliqua
quatuor corpora regularia (loquor autem habita volubilitats ririone) quia pyra-
midale eftillud, quod ita fe haber, vemultis rationibus probari poteft, quaruh via
hacnobisfufficier. Scimusiam ex communi conceptu corpus fphericum effe ma-
gisvolubile, inflabiledj,quim alia fine. Tilad ergo corpus,cuius figura ad fpharic
cammagisaccedet;ad uoluendum, & ad mouendum faclius crit quouisalio, quod
aqualis fitquanitatis,& fibi omogeneum materia,ve exempligratia corpus. 20.ba
fium ad voluendum, & ad mouendum promprius critco, quod ¢x.12.conftat & id,
quodeft.12. co, quod cft8.8id, quod efh. 8.co, quod cit.6.& id , quod cft. 6. vt
cubuseft €0, quod eft.. cuiufimodeft pyramidale. Hucaccedic, quod pyrami-
dale corpusaliam conditionem haber, quim cubicum , cumin quais facic inalte-
-
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‘periodis apparentibus;aut veris, fed demediocribus aue aqualibus, & quidem re.
@ dicune, quia linc corum mediorum motuum non cocan in aliquo fignoale-
rius eriplicitatis, prits quas pertranGiuerint omnia figna illius,in qua inceperunt..
Traq; nullum inconueniens fequitus,fi in-veris ciunétionibus non reperitur hac rex
‘gula.Fieri cnim poteft,vline mediorum motuum coniungancur in vrio figno,cor
Poraverd corum planctarum coeant inalio, cum raxd eucniac, v linca medij mo-
tuseadem ficcum lineaveri.
. Nunc quidem ramé nonafirmaverim, necnegauerim corum coniunéionem an
ni.1563.Auille potiusin Cancro, quam in Leone . Sed tancum dicam vand effe cre
dereid cuenifle proprer fimilem naturam , aue qualicatem fignorum.. Hunc coim
reffieétum non habentilli plancrerin verisfuis coniunétionibus.. Exempli autem
€aufd ponamuss, quod re@te fuppurare fuerint coniunctionesannorum. 1484.1504.
&xs24.quodattinetad differentiam duodecatemorij, Gilicet prima in. 24, gradu
Scotpij,fecunda in.2o.Cancri,tertia in.1o-Pifcium. Cum fecunda anticipaueric
tigonuim pefecum cum prima,gradibus.4,& tertia ancicipaucrit rrigonum perfe-
Gumicil fecunda gradibus. 1. force prima ve faca foicin. 24. gradu Scorpij facta
fuiffetn.2.gradu eiufdem,plant cft g fecida facta fuiffe in.28. gradu geminorum
Letertiain.r8iAquarii,que fignd fune diver e wiplicicatis abilla Cancri. Infuper
£ oniunctio anni,t5 44sque fuitin.2 8.gradu Scorpij fueritrecta correlpondéspre
cedenti,anniss24. per gra.18. fine dubiofi coniun@iio anni. 15 24 - facta fuifietin
a8.giadu Aquarijsillaannicr s 44, fiffetin.o. Scorpi figni alterius riplicicatis qui
fine Gemini,Pratere, vtanno. 15 44.ciunctio facta eftin.28.gra. Scorpijs&e 1563
ina29, Caneris ponendo cas efle ectas,quod atrinet ad fuperandum trigonum vi>
gradu,fianno.1544:83 faifletin. o.Scorpij,anno.15 63. procaldubio facka faile
fecinprimo gradu L ¢onis.Ex fuppofits s inserualls, qua fuperfinr,aut defunt per
fetistrigons, i coniundtioanni.r a4 fuiflctin. 20. gradu Pifcium, anno. 1 5 4 4.
fuifletin.8.Sagircarij. Qu quidem omnia aducrfantur opinioni huius feriproris. -
-+ Quodautem opinacis coniundionem anni. 53 3.fore in Aricte, fic dicens pagi
nafecunda.
» . i Noneritasre i & eandem Satarni, & Touis coniunéionem in primo ignea tri-
S Emrﬁsﬁw,gn«u&&mfmm afferamusanno.xs83. i abaccidentibus no
5 bislicet,veab omnibus paffim conceditur, plancrarum loca difeernere.
siulneo fallisuend negs Saturnasineq; Iupiter,crrdavero per: nec.graacnep
4.quidéin gbufuis Ephemeridibus autabulis . Iraqs videbic eiufiodi coiundtion
‘contra {etentid i fferiin Pifcibus,no airin Aricte.(y poftea resipfa nos docuit
fubméfe Aprili.poft gdé (criprd hac epiftols, vulgarids s trafmifsg, fed an-
£equd inlatiniiiflata,& huic voluminiinferta ct alis Typographocomiteretur.y
- 1 Vbipoftea meminitmagne periodi annorum.g6o. non tantum i cogirandam.
erachic fiffc opinionem antiquorvevideri potapud Albumafasé a¢ Alchibicit,
fed etiam petpendendum an effét vera , priufqud el adhererer.. Hic enim fuit vous
exerroribus illius tatis, qua nondum penetrauerat incima huius (cientize. Sant
tamenilliantiquiexeufitionealiquadigni. Poncbantenim vigefimo quoqueans
Ro pracist fieri mediam coniun@ionem Saturni ca Toue,ge in quolibet figno eiul-
demeriplicicatis oiungi quatcr.Itaque in qualiber eriplicitate dicebane goscoire.
duodecics.
Quod
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Nunc verd com duo punéia alieuius horasie linea inuénta fiiering, que Sofis .
“twin diverfis parallelis eficiuncur, fivoluerimus ip@am lincam horarid ducere cien
dum prim eftipfam lincam hosariam effe communem fectionem circuli horars,
i fupefcic cyllindrica , & propterea ellipticam, v oftendic Serenus
in.19.primilib.quod ettam cllicere poffumus ab eo,quod Archimedesin. 16, pro-
pofitione libr. de conoidalibus , feribie. - Quapropter oportet nos inftrumen.
tum prius componere » modo circini fed trium crurum , qua: omia in eadem
lana fuperficie fint ; €a tamen.aste factum, ve quodlibet illorum poffimus pro-
Tongare' necnon conabesey b enes g xceiy i Eucun: , media pof-
e circunduci circa centrum, {eu punétum commune illarum intexfetionum fimuld;
‘pofficproduci,necnon abbreuiari vel augeri., & diminui , ve mediante fua extremi-
tate keriori poffimis delineare gyrum ellipticum horarium; dum céerum ipforum
crurumadhzreat extremitati gnomonis, reliquz vero cxtremitaces ipforum crur
fine fupra puncta inuenta ipfius hore. oportet eriam vt hoe inftrumentum 3 tergo
ipforum crurum habeat in {uperiori parte fuperficiem quandam femicircularé,qug
Gy partisillins fuperficici yin qua upponuncuromnia erura inftrumenti,
& hoc quantum fieri poreft, quod quidem fieri debet, ne crus medium,hoc eft mo
bileexeara ali fuperficic, feu declinetb ea , qua femper fupponiturin fitu circuli
horarij talis hor . oportet etiam, vt iuxta circunferentiam dimidijcirculi int duo
gy ciufdem materiz incer (e parum diftances,ita ut crura poffint moueri intra hos
gyros, & dimidium circulum, & quod ncer hos gyvos locate fine duz cocllea e
o heliccs, ve quando voluerimus , pofiimusfir-
‘mare ipfacrira extremd, dum corum extremitates
fucrinc (bpra pundta inuentaillios horée, deindein
dorfo itius inftrumenti. cirea centrum coniunétio
‘nisyrecté factum erie i aliqua concauitas fuerit , in
qua,extremitas gnomonis pofficlocari,dur duce-
revolucrimusaliquam horariam lineam.
Tale inftrumentum excogitani ad figiendum
tadium inueniendi diGam ellipticam cx punctis
Nuncautem feicndum et , quod vous tantum
‘modo gnomon uffigiens non erit protota dic 2ftix
ua, neque duo, nifi valde breues ferint refpects
femidiametri cyllindri, & in it medio quartarum
‘meridionalium noftro orizonti , quorum autem
Iongitudo ita inuenicnda cffet.
i exempli gratia circulusa.b.c.icyllindri ofi
soncisvic,Gissds3 duobes At e
fquarum.c.£fiepro meridiana:d.c.autem pro verticali,fids ¢ pun@usorientalis:d.
Yero occidétalis.Cautem meridionalis.ct.c.feptentrionalis, computecurs maxima
Solis amplitudo ab £verfis.c.quz terminetur ab.quita quodarc?..q: minor fic qud
graduum. 45. aliter impoffibile cffet duobus tantimodo gnomonibus mediantibus
toradic aftiua horasvidere.
Quo facto ducatur ab.q:q.p.contingens circultim & centro circuli. o: per pune
Gum.v.medium quarte ducatur.o.u.i.vfque ad contingentemiq.p.vnde.u.ilongita
do erit vniufcuiuique gnomonis, qui gnomones infixi crunt i medio didarum

quartarum,
Huiufmodi
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Quodincendium, ex reflexione radiorum [olarium s nonfiat incen
170 [peculi Pharics , €' aliguidcontra Cardantm, €5
demoturadiorum folarium.

AD EVNDEM

Terumtibi dico, quod radij ill folares, qui diverfis pundisipfius folaris corpo-
it 14 e oG e s s o quamuis 3 fuper-
ficie fpcculi ad centrum ipfam reflectantur, vealids tibi dixi, nihilominus nullomo
do poffiuncaliquod obicétumincendere duabus cx caulis, quarum vna efbquia cum
Sol valde remotus it anobis, valde etiam acutus generatur angulus coni radiorum.
incentro fpeculiy vnde parua fuperficieiplius feculi xncmmnr,qumrudm
‘mi radij funt qui reflectantur inipfo centro , & propeerea non fufficiunt ad combu
ftionem alicuius obiei. Alia verd caufa eft, quod quamuis multi, & fafficicntes
radij fuiffencad coburendi velociter quoduis obie&um. impofiibile tamen omnino
efiet, v aliquod obicétum comburerent, proprerea quod cum radij incidentes de-
beanc per centrum tranfire, obicétum combuftibile,vt opacum,obftaretipfis radifs,
nevleerius tranfirent, vnde nulla feret reflexio , fed etiam i dictiradijin centro re
fiexi  ffficerentad combuftionem, incidentes Hocmagis efficerent. & ita abfque
vllo fpeculo,omnia & in quoliber loco comburerentur , quod manifelté falfum cft.
Define igitur mihi citare Lucillum Philalreum , quiin philofophia mathemarica
fuic omnium jmperitifiimus. Verum fpeculum vitorium iﬁuqumd ab Alhazem
Deindéa Vitellione deferibitur. ; ]
Quod deinde verum fit, vimbr vniufcuiufiue corpords opacia Sole produdam
femper'effe centum nouemd vicibus maiorem diametra cinfdem corporis, nego..
Imaginemur.s.l.diametrum effe lfius circuli, quo vitimiradij olares veniunt tan
gentes corpus cuius diameter fic.c.c.et..i.fc diameter alcerius circuli ciufdem cor-
‘poris folaris i quo virimi radij veniunt tangentes corpus,cuius diameter it £
cadem diftantia,, & codem firu prioris corporis. Tunc conus ymbreipfius.Eg:
. &ipfius.c.c.fir.c.o.c.centram autem folare fit.0.conorum verd axes finc.

ng.
:nc.l cr.q giccrunt omnes contigui corpori folari,vit.

-0.5.n.cruntred. protracta deinde cum firerie
a.minores duobus rectis. Quare: n.s. concurree

0o 12 cum
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Modus insieniends duo trianguls varjs conditionibus
affeta.

AD EVNDEM.

Vod ctiam quarisita fehabetduo feilicet eriangula inuenire; zqualia dug

bus foperficicbusrectilineis propolitis , que quidem triangula finr eiufdem

alrictdinis, & quod vniiquodque habeatangulum 2 qualémangalo propolito & ¢
alivsangulus vnius, cum alio aleerius, @quetur duobusrectis.

Sint exempli gratia dua propofitar luperflcies.c.y.duo verd anguli dari fin. ..
cumvoluerimus inucnire duo riangula (quae fint. a. i u. et.n.tx. ) tali condiis.
e predica 5 quod angulus, a qualis firangulois.8angulus., angulo. r. & usd
angulus.x.fimul cum angulo. u. -
‘quétur duobus rectis, & quod trid
guli.a. i . aquale fir fuperficici.
€. reliquum vero fnperficiei. '
Ex duabus fuperficicbus.c. et. .
conftituemus dio quadrata;per vl
timam fecandi Buclisaccipicmus

roportionalitate cum illislatefi-
ex.to.fexti-; feruabimispos
Reaexiremasillarany; qua fint. 7.
ctliquaramproporio; cadé ity
queinter duspropolitas fuperfic”
ciesreperitur ex18.fextisackipie
mas, deiride linearn aliquamy ca-:
iufuislongicudinis, qua fit.q.g.fa-
L conftitucmus in punco
q.angulam.m q.g- equalem an
o gl e
angulo.r.ex,7.primi, pofteave-
£93 quouis punéto ipfius line. q.
m.puta.o.ducerur..Eviuead.qr
5.%«@mvolucﬁk,pmduc:mb\

ipfém vIg;.ad.d.ita quod propor-
tio £o.ad.o.d itvezadl ex.
fexti, ducendo poftea pun@o. d.
tincamidLh E.parallclam lineavc.
gequizex . pri Vieellons.
.E.{ccaurab, .K. in puniéto. b.
rotrahemus.b.o.p: vnde cx fimi
udine triangulorum habcbimus
proportioncm poidd.o. b.v.fo.

adod. ¥ =x
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hoc mihivito tibucie, meds hoc nomine carprorem, malcdicumd;ha-
bere quodalicnos erroresaperiath cum potius benda ficmii gracia,
quod i ijsincerdum laborans (que Ancifthenesin difciplinis magis ne-
B vl disicyor mals felcetprius dedifcantur ) Ellas opiniones ucl-
e ¢ lbadeam, vesazemeoftendere , quam omnis philofophus, Arifto-
lisexémplo, pluris quam cuiufuis ominis authoriatem , it STCAM
oere dbet. Cumducin hocvolumine aliquid ciufinodilegeris
e oxatam volo, ve in judicando, affectum omnem exuas,
aloftianum illad pra: oculis habens . Omnes quiderre-
bus b confltan , b odio amicitia v atque
mifericrdiavacios offedecee. Hline fit, ve
non perfonz (vemuldfolent ) fed
veritati,qug fammo ftudio di-
niflima et femper po
tius faueas. Vale
noftrisquc

labo-
ibussveere, fi quem inde fructum,
ficu fpero tuleri , illi pre-
ciput habeas gratiam &
quoomnes fuune
{cientiz.
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m clanderetur, nihilominus cu jeum yidiffemnsin codti
eloras laudercur, bl omins ot obicGunyidifimsincods g
Exfi fantibsijscerminis volueremus pupillam ocoliu. verfisaliam...ad afpi-
ciendum pinétum. i faperfi ipfius peculi, hoceftf fecerimus quod axes
viflales feinuicem (ccarene pundo. . runcvidesemur nobis videre duds

imagines ipfius obici.b. intra {pcculum , co quodobie&um, propterhocnon

ceffaret reflecere adoculos:al ipfis pundtis e . quapropter recipicndo ra-

dium.t.win it axis oculi.uéc radiumin.azindich axisoculi.a. hi axes ex neceflitate

(veprobauimus ) finuicent fecantin punéto dvride viam taatummodoimaginem
; . 5

nobis apparcbit. S >
furomnibus poces facilé videre onint inemycuiufaisobiedti,re-
fexam afpeculogepieririin'ipfo catheroincidentiz, cimipfe fempe ficcommusiis
-gﬁiaduu’unr(uyaﬁnidwmﬁnimis, ift qho cachieto.concufrunt ipfi axes vi-
fuales/ 20100 e abit o a1k 7vak i

‘Exijfdem cciamdi@is racionibus facile comprehendere poteris, vnde fiat, vevi-
‘deamusinaginényrofcxdrha {peculis fphericis concauis citra ipfortifupecficiem,8
non vltra.Quod nunqud eucairyuifi- quando punéii.d.interfctionis ipfori radior
“vifualium (quod alioia focomontic, nifi in cathieto incidentia hoceftin communi
feione duarum fupesficierom refexionis.Dato quod obicctum ron fitin vna ca-
deuﬁncﬁperﬁ:ic,mqurfprﬁﬁxﬁimmmd!m, @ ambo axes
vifualesnon fint in vna cademd; faperficie reflexionis)reperitur citra & nonvitrafia
perficlomipfius fpeculi, = 1% andl vt oo

'Ad cuius rei cuidentian nor preztesmittd dicerey quod cum debeant femper fu-

erficies reflexionum perpendicularésciles veladrectos fecare faperficiem ipfius
Frceul, iplaram communes eionescum foperficie peculi fphtic femper crune
eircunferentie: maghordi cieculoum illius (phare » cuius portio eft {peculum
propofitam; ve criam Vicellioafirmatin primaexcilibri. Vade vnufquifque ca-
thetusincidentia tranfibitpercenrum (pecul, m ipfe fic communis feétio dua-
vum fuperficierum reflcxionis, quare in ipfo cathetocrit pun@um incerfedionisip
forumasium vifisliam exncceliate,ve videbinus i voam anummodo imaginé
obiedti nobisvideremur videre.

Excmpligratia fint duz fuperficies reflexionis (peculi (phazici concaui b.n.c.2.
“eubricitobieatmd: i biocul autem ik pundum vero fipecfcici (eculi 4
‘qud obiedtum emitee reflexionem fitg
-im'l%inkidmlum-tﬁnn.pﬂmmaw
tem quo eandemrefic@ivoculo.ufiv
+.communisautem (éétio harum dua~
rum fuperficierum it bic-fedix. centrii
it fpeculisjadius verdincidentigfuper
Ficiel.bimé.ericbovcuiisreRexus fitn:
a.radijautemalreriusfaperficiei crunt
biteetumaginemarnunéduos fomi
diameeros.xin.cr.x.cqueangulos.b.n.
aictbitanper zqualisdividant ex fup<
pofito. i
1 Nuneijs fuppofitis, i vnam tantume
riodo obietti imaginem videbimus ,

ipfius ol
Exthi
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coqui per<b: d. ad tempis quo iqup - folum 5 qui-pécs q & p s mouctar( mo-
Zus cnim continni regulares & vniformes conftitantur ) cadem: ratione ita-
que.€a it proportio.qu . b.c.qus,qg.adig. p. & cum probatum:
Pericicaf habere. x.0:ad: ¢ 0.v%. g, & ad; b.csitaquefic fe habebit. x.n. ad. ca
ou.q:g.ad.q.p.probatum eciany fuicita fe habere.que.ad:x nive.b.c.adic.osexquo
componendo fic fc habebit.qunad-n: x.ve.b.o.ad:oc. 8 permurandoia.qn ad. b
‘evtin.ad.c.0.hoc eftiqg.ad:q:p.nempe vecempuislen ad cempus velocis itines
rantis & componendo ifa q:n.cumio-bhoe cft.budiad:bio. ve famma dier viius &
alccriss viatoris ad minoxé sumerd. dierd velocioris. Breuiteritag; obtineremusin
fenti qa diceromus  famma dicrum, quibus ireragitur & viatoribusaliseftzo)res
fpe@unumeri dierum velociorix(s)qualis & cui refpSdebictorum fpaciusb:dzva=:
dedabitarfpacium b.0.vade reliquaomnia nobis cognita emergent.

‘Cum autem antiquorum regula iubeat numerum dierunvaius,cum numero die
um al-erius multiplicari,a€ poftmodum dinidiproductam per fummam oiniami
dicrum, reétt id quidem fit:Nam cum fic fc habeat.b.diad:b.o.ve famma omniunmy
dicrum ad minorem quanticatem dicram velocioris ilicee. Ideo temporis propors
tio amobili per.b.d.abfumpri ad tempus mobilis per.b.o.cadem erit; que fummaz
omnium dieram ad nam rum dieram velocioris. Quarercété dicemus,ficiufmodi
famma talem refpectam habet ad minorem numerum dierum, quem numerum re<
fpiciet dics ipfius.b.d2ex quo proferentur dies refpondentes ipfi. b 0. cxtera iam

icta fucrunt. 5

Huiufmodi verd fpeculationisam-
plitudoad: pavciffima verbareduci

otchtin cuvs grarid fic fubfcripta
Feura parsnqui precedentisin qua
coftituam?.o.n.locii eliefle quo ot
viatoresobuient, ex quo fpacium.q.
nafito viarore conficierur ; €0 ipfo
zempore, quo 3 fio fpacium.b.o.ita
que eademeric proportioiq. nad: b.
o.quatq.gad.b.d. cadem erit inquil
proportio.dio.ad-o.b. quanumeri
‘dierum cius, quid. b.pergitin:d.ad
‘numerum dicromaletivs quid.qsin
p-proficifcitur, & componendo eadé
‘exitpraportio.d-b.ad.b.0.que fm= 12
!nzdic;umadminnrcmnumumm ipforum & cademqua dierum s b.d ad diess
iplius.b-oy 3

THEOREMA CXV: i

'CIRCA e ipfairineraaliud quaricu peracnaftdyin quo’ illud conr

Risuitur cognitayefle, nempe interuallum incerduo dinerfa locay Equibus

dio viazores eodem infkinei vt fibi oceurrane profiifcuntary cereads milliaria fin-

gl et conianes et e ncling® gl sl G

eindequoto dic fibi occatgent. Hocautem fie divifo toto interaallolocorum per
fammam milliariorum quam veerque quotidieabfolaic. an /
; Exem-
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Volo primum yemediante circiuolutione globi circa primos polos.f.g. & equa
toriscircafecundos:h.K.hoc eft per longimudinem , & lacitudinem, hi duo loci in
globo propofit fub azimut.r.n.s.m. fecundorum circulorum fii forciantur,quiazi-
mucorizoncemin pundtis.q.ct.pfemperad angulosrectos difpefcit ibig globum
ita quiefcere ve circa polos:g.non voluatur,& quatorem etiam fic firmare,v cir-
cafecundos polos.h.K-non vertatur faciamus.

Quod cum factum fugrityfecundorum circulorum primus,qui eft.n.i.m.dcferens
azimau, circatertios polos.i.& eius oppofitum , o ufque Yoluatur quoufque prior
‘globi locus,ideRt s quo iter eftincohandum per.go. gradus azimut diftet ab ori-
‘zonte, ideftfub zenit orizontis.q.i.p.fit poficus,quemadmodum,exempli gratia. fi
‘puntum.a.dict primi loci globi rationem inducret , & borealius effermediance
circunuolucione circuli.n.i.m.circa dictostertios polosaqualicer diltans ab.q. ct.p.
ideft per,g0.gradus poneretur fub.r

‘Confideretur deinde vbizquator.h.c.K. fecundus circtlus duorum primorum
aborizonte.q.i.p.fecabicur,cxempli gratia,in punto. c.quartg orientalis fepren-
rionaliseiufdem orizontis . Videatur deinde quot nam grudibus conftabir ar-
{cusii.c.8 per cotidem gradus conflituatur cxtremitas eprentrionalis ince meridia~
.,-lépyxﬁism\uie;,dl s A cufpide feptentrionali ipfius lanceol orientem vér-
* fussmediante naus circunuolutione. vade ipfamet nauisin huiufmodi fira azimue,
qui perduoshosJocos tranficdirigeruryeficiendo ve eius prora verfus loctiad qué
voluerimustendere dirigatur. Cum verd vela ventis dabimus, tor milliarium
feuleucaram iter conficiemus , quotquarta pars vnius gradus requiric . & dam
hocicerabfoluisur,ille qui preeft naui,defferentem azimut.n.i.mcirca fi0s polos.i.
& ciusoppficum,ic circunuoluat,ve incer{e &io azimut.r.n.sm.cum orizone. .
p.difteca prima ratione diée quarte partisvnius gradus,conftituendo ecundum lo.
cum,prosimiorem zenitratione dictz quarta partis gradusazimuc. Hilceita pera
@isobferuetur deinde vbizquator.h.c.K.hac fecunda vice interfecabit orizontem
q.i.p.quod quidem interfectionis punétum femper appelletur.c. quod dico non am
plius in eadem diftantia manfurum,ut prius3 puncto.i.{ed aut longius diftabit, aue
propius accedet, vt in prafenti exemplo.quemadmodumex fe maniteftum eft, ci
‘poli globi,ideftequatoris fint extra azimut,vt prefupponitur,quia loci funt in diver
lismeridianis. .

Pro huiufmodi autem diftantiz ratione denuo dirigarur nauis prout aquator. .
€X.inorizonte.q.1.p.nobis oftendet, atque hoc modoomniumicer quafi brevifii-
mum fice. dico autem, quai,quia omnibus modis neceffari conficitur irer con:
cum & in formam ferpiginex linez. Applicantes deinde per vices extremitarem
e fuperius mentionem fecimus)ipfi zevit.r.cfliciences utper

um poli globi pertranfeat, deuenicmus in cognitionem alritudinis eivfdem 2b
orizonte,& per confiquens quantum itineris per latitadinem ciufdem globi pere-
gerit. mediante deinde interfection orizontis.q.i.p.cum zquacore, cognofcemus
‘quitunirineris perlongitudinem eiufdem globisinipfo ¢quatore fueric peractum,
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to minutiorafint corpufcula i quibus ve fpeculis refe@irur lumen;taned magis ag
gregatilludalba apparct. Hacauté exempla cifintnec nonlargomodo fumpea,
mirt non evie f claudicare videb . Sed ue ad moti , & tépus reucrtamur (qua fune
cBrinua ficeeffua)Ariftoreles in definicndo tempore,non reduxiin mentemugquod
feribit decimo metaphylice et.4.cap, fecundo.libr.de celo,omniavideliceg,abeo,
quod minimum eftin o genere;menfurari,i x feipfo in phyficoruin libris, tem-
‘pus non eft de genere motusirgo ciusipfius ationum ui,cempus non erie menfira
‘motus,fed motus quidem parclt menfurare morumyvidelicet velocior minus velo-
cem,& breuior longiorem;& numer® menfira numero,& tempus tempore in quan
turm Jongum cft;aut breue,non in quantum velox, auctardum;: Nullumuter in-
conuenicns fequerur fimendo tempus am proportionale motuis quam locuscor-
poriquia motus decem milliasium,quealiquis viius hota fpatio conficiat, it pro
“porcionalis corpori denfo, mocus ynius milliaris cadem hora peracti, proportiona
i eric corpori raros & quemadmodum corpus denfum occupat minusinteruallum
Locicontia quam fiatin corpore rarorfic exiam mosus velox breuiari temporis fpa-
tio perageturquam tasdus.

Morumrectumeffe continuumsuel diftentiente
Arsflotele.

CAP XXIIL

Riftoteles.8.capi8. phyficorumaitinpoffibile effe aliquid perlineiredam
nuncyno modo,nuncaleero,ideft eundoy & redeundo per dictam lineam in
extremis abfque quicte mouesi.  Id quod contra poffibile effe dico. Pro fpecula-
tione cuiusrei imaginemur circulum.u.2.n. Motu CoNtinuo circa centrum.o.in qui
liber partem,aut destrd;aut finifted ferri; & imaginemur pictum.b.cxeraipfim,ubi
‘magis nobis videbitur, 2 quo ducantur duw linez recte.b.uw.ct.b.n.contiguipfi cir-
culoin pundisau.ctn. Imaginationequoque inter hasduss lineas, alteram quafit.
wn.autc.dantefaue.gh.conftimamusin quali :
bet parte,, fumemus etiam punétum a.. circun
ferentiz didti circuli 2 quo viquead.b. lincam.
b.a.imaginemur fixd in.b. fed quod remanar mo
bile;fecundum quod mouebitur punétum.a. vi-
dealiquido hzclinea erit cadem cum.b.u. & ali.

quando cum.b.n.& aliquandoab.b. wverfis.
n.proficifcerur, &caliquando ab.b.n.verfis. b
veaccidit linez directionis, & retrogradationis
planctarum,vnde circulus.u.a.n.erit.vecpiciclus
et buyecerr centrum. Clarum nunc eri,quod
quandolinca.b.a.cadem eric cum. b. . aut cum
b.n.non quielcet,quiain inflanti reucreetur,quia
buaer.b.n.in punéto, diéti circulum tangunt, &
diéta.bea. interfcabit femper aliquam ex ditis
wnau.c.dau.e.faut. g. h. quodinterfeionis
punéum fir,t, Imaginemur nunc quod: fectdi
‘puncum.t. aliquid peraliquam exdicis lincis
mouca-
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£ Tuii@in in Saturno ron erat différentia plus quam minn..&in Toue min.4.fcd-
fecondum calculum huiusin Sarurno fuiffet differenia gra.x r.minu. 5 4. &in loue
grad.xsimin.3s. Atque he fonc quidem differentiz magnie, & monftnuofe veip(e
Easvocat, vr tiam efbilla Vieneris,& Mercurif intee certiam figuram & cius caleus
Tam mprum,non quidem tabulis Iaboriofis,fed A Gnplicibus cphemeridibus Sta
i, que differentia nd eft quidem paucorum graduum,cum ficcertiz partis ceeli in
quolibe dictortm plancraruim .. Huiufiodids monftra cercé non (untorta 3 ta<
bulisiue cphemericibus divesfis,fed fant pareus huius authoris.

Pergens poftea afidué bonus hic vir hominibus dare fpecimen dodrina fix ape
siendo (veconaur). aliorum erroress proponit duas differentias inter primam fi-
‘guram, & foum calculum foppofitum Saturni,& Touss. Primum de Sacurnoait ,
Gum differentia fic gra. .min. go.oftenditindirectione , gaccidens fit cuenrurum
2nno vno,& mcnfibus fex ancaut poft, quafieivfinodi differentia cifer partinm @~
quacoris,ficuti eft partium Zodiaci - Idem dico de differentia Touis.Quod quidem,
‘manifeftam ft inditium (Cientiz fux , & quantum ea incelligarde quibs loguiturs

Quod poftea arineead diffcrentiam inter Copernicum Alfonfum, circa Soléy»
‘nollus eft harum (cientiarum peritus,quiid nefciar,& imilicer de differentia fitus cg
liin reuolutionibus annuis. ]

Quod veroait feptimam fignram mali fuppucat fuiffe,i non eft maximus cer=
&2 non ft minimus mon(truoforum cius errorum. Vbi itidem videri potet, quami
alienus hic iab hac cientia. Nam i faltem curaffet fibi ab aliquo fupputanduny
Locum Solis pertabulas Alfonfiininftanti minutorum. 36.pomeridiariorum,certior
Faduseflec quodinillo puico Sol inucnicbarur in minu.54.grad.11.Geminorum ,
ideft praeericrat gra.10.cum min.s 4. vel f curaflecfibi inueniendum tempus , pet
dias tabulas cum grad.1o.min. 5 4. Geminorum ve faciendum ef, fequendo tamé.
Alfonfum , & non per calculum Solis pofitum in ephemeridibus, ve pasam periti fa
cerefolent,vidiflct g inuenta effent min. 36.pomeridiana. Leuistamen oecafio hu
ic fuie fafpicandi cinfmodi tempus e fal(um, quod videritinillafigura Solépo
{fitum effe cum gra. 1 1.& non cum gra. ro.min.s 4.non animaduertens ita notaruny
fuiffe Solem, ve omnes alios planctas, (cilicet fine minutis, quum, ve dixiyin rewolu;
tionibus non adhibeaturtanta feruploficas.

Quod deinde it in illa figura Solem pofirum effe in decima domo,&nonin.
id relinquam iudicio corum qui ciunt numerare domos,faltem pofoiflee authori-:
tate fia Solemin dicta decima diversé ab exemplo ci dato abamico, v oftenderce
fe dicere verum,vein fecunda figura diftrepat ab ipfo exemplo in coflocando Leo-
e, Virgine, & Libra,& Scorpio, quos malé locauir, & fialit bene fe habent. 1

“Acque quod hactenusa me dictum eft, facis e ad ineelligédum quale ficreliqui
diét eiusdifputationis. Sienim velim pergere notare omia eius ertorumioca,cf:
fexmihi inanis fabor,& tibi nimiamoleftia. Et quamais non defuerine profiantifi=
‘mi viri,qui vifs cius feripris fumiliariter cm monuere, & wipfe;ve audiuiscum in-
firamézo cheoricin manib? ei oftéderis quo m Mars pofi:morari amplius fex mé:
fibusinvno figno.& practerea cum iam ab initio Taveinum aduenic , mecum com--
‘municavesitilla fa prima eripca, egod; cum monuerimyquod in varijsreb?fallcba
wr,diffuaferimd; ne ca imprimenda curarer, quia nullum honorem inde reférrer ,
eum hortans,ve potiusalijs rebus operam darcr,atque ci diverim quod ad animad-
uerfiones differentiaruim ephemeriduim attiner,quod idiam ofs avimaduerseranss
Mibi refpondic fe decreuilfe illa edere,, ve poftea fecit, &totadmonitionibusnon

Hh 2 acquic-
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fisverd cadem quie cft portionis,cuius diametereftun.u.ex.g.x2.Eucli. & cx.42.id-
eft vltima primi Archimedis de (phara, & cyllindro.

Nuncaurem exhocaggregato iam vlcimo dicto deraharur conus,

is cr.n.u.dizmecer bafis, qui quidem conus nobis cognitus efb,cum.a. 1.
meter cius bafis,nobis cognita fit ex.34.3. Eucli.& fic quantitas cius bafis, & ira ver~
tia pars.a.o.ciusaxis, que mulciplicara cumdiéta bafi,cuius.n.w.cft diameter, proda
cicdicam conumy qui quidem conus, ve diximus, lemprus cum fseric ex diéto ag-
gregato,relinquet nobis folidicarem portionis.n.c. u. vnde cognofcemus proportio
‘nemiflius portionis ad toram fphaeram propofitam.

Sed cum nobis propofica it proportio portionis.n.c.ad portionem.
femus etiam foliditatem huius fecund portionis.ie.t.& fimiliter proportioné hu-
jusad roram fphgram, & ad refidufi etid ipfus fphere hoc eft portioni.i.c.:.

‘Protrahatar nunc diameter.c.e parte.c. viq; quo.e.Eequalis it.c.o.emidiame
ero fphere, quieyuidem. £c.dividatur in punéto.h.ta ve proportio.£.h.ad h.c.
1is it proportioni portionis.i.c.t.ad portionem.i.c.t.quod quidem ho modo efic
tur.applicabimus lincam.f.q.(indeterminatam)cum. £.e.ad quemuis angulumin
@o.£in qua accipiemus duas lineas. £ p.cc p.quinuicemitarelacas, ve
‘portioneduz iam dicte portiones,hoc eft, v.i.c.tportioad portios
‘do poftea.qc.ctp-h.parallelam ad ipfam.q.c.diuifam habebimus.£c.in eaden pro
portione vedictum eft ex.a.fexti, . 1 quinti Euclidis, vnde.c.e:e.£e.th.nobis co
gitg crunt.

Opostebicnos nunc cognoftere quanticatem.cax-hoc modo,videlicet, qugrarmins
“quadrazum, cuius.c. x.cius ficcadixcui quadratum lineg.c.c.cognitumiica it propoc-
eionawm,ve eftlinea.x.£ad lineam. £h.que nobis cognita eft,quod rect: fétarm eric
€xc0,quod feripfic Archimedesin.q.fecundi de (phera, & cyllindro.

Sed quia Archimedes eo inloco (ipponicid, quod necipfe, nec alinsadhuc inue.
via natueali,hoc el eres partes gquales ex proportione daca effici,non eritin
conuenicns eciam nobishacvia , circa hoc aliquid dicere.,

Accipiemas igitur diametrum. c.c.cum addica.c.fcius femidiamerro, diidemus
gue.fe.in puncto.h.vefupra factum fuir,applicabimus poftea.c.m. indecerminaczm
angulatiterad.c.ed qua.c.maccipiemus.c.g.xqualem. f. h. queremos deinde naca-
ralivia punéum.b.itaut protrahendod puncto.c.(aleero extremo diametri)e.m.pa
rallclamadb.g.dutam, erigendo.b.d.perpendicularem ad.c.c.in puncto.b.protra
@adi.d.c.quea diamerro.c.c.deduéta ab.c.incohando viquead. x. relinquat nobis,
x.Egqualem.can:

Cuiusrei ratio ¢ft, quia quadrarum.c.c.{¢ haberad quadratum.c.d.ve.c. ¢.ad. &
biex.g.cr.r8.fexci Eucl fd ex.q.ita fe haber.m.c:ad.c.g:ve.e.cad. b.c. & cum fit.co

q alis.£h.fi.c.m.gqualis fuerie.£x habebimus propolitum. Quod i quis per: dix
rcum vellechoc facere, ica ci agendum cric.

Ponamus exempli gratia totum diametrum. cie.propofia fphara effe u decem,
proportionemdrefidi portionis.i.c.t.ad fecundam.i.c.c.hoc eft.£
aleeram cffe,nde.c.h. bis tertia eri ipfius. £ h. tota
& quadrarum linez.c.c.crit. 100, "

Quarendo poftea quadratum linez.c.x.cui quadracum.c.c.hoc eft. 100, ita pro-
‘portionacum fitve,Ex.ad.E.h.hoc eftad. 3.1 aurem cogicaucrimus. c. . efle nouem
partium talium qualium. c.c. cft decem eius quadrarum erit.8 r.ctx.feric. 6. par-
tium taliom qualium.c.£eft 15.dicendo poftea fi100.dac.8 1. ex regula detribus)

%k
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Sicexempli gratia libra.a.1. e quin veraque extremiate vciam vaam folim

deris obeineat, & i librasn.i.v-equalis priovisqua pro fingula extremitare vnd

ponderislibram habeat. Ariftoelesadmiragur, quod addendo ipfc.mediam pory
deis vnciam,brachium..e.velocis cadar, quim adijciédo ipsd medid vicid ipf

‘brachijii.u. Quod i daabus caufis profici(cieursquaram prior eft,magna differentia
yportionisvrius libra‘ad mediecaten vnivs vncie,ad proportioncm vaius vicie

adipfm medictatem, quia i pondus ddieétum extremo..dimidia effet libra , &

eum eadem tarditare brachium moueret,optimo jure inadmisationem poffi Ati-

flocclesduci. Sed hoc ficri non pofler,quia ipfum deprimeret cum cadem quali ve

Yocitate;qua media viicia brachium.i.e. Disi autem quafi , quia nonnihil diferimi-

nisingercedere,quod proficifcitur 2 fecunda ratione . Echc, refiftencia oft. quae:

ofitura fparto, quizquanté maius pondus continet librastanzd magis pramic; r,m

‘anmin locosin quo fuftinetursvnde maiorefiftentia in circunuolutione ciufdé fpar

i,in10¢0,in quo quielCitiexoritar,quiaipfiuns eft corpus maceriale. St quis ancem

vellervt brachium.incadem agilitate, quaii.c. defcenderetsoporteret, Ve propor=

tio dimidie libre adiecta ponderiiplius.u:

quodeftvniuslibras vim fiam haberet s g /-

qua excedererrcliftentiam fui (parti (me- e§_,L,_9

dilo brachiorum maiorumijs qui finc. a.i. %

€.)ita proportionatam, ve proportionata M

eftyisdimidie vacizipli e.unceeyrefifien +

dixefuifparti. Hulufmodi racioncs camios

tis grautoribus leuioribusqs ifs,que  cor

gnp..squfwlimg granibus impelluncuraccommodate fuctint ticubantem intel
veonfirmabunt,

Denera canfs.x 2 quastionis mechanice.
SGrA P XML B

v Era ratio, cur multd longius corpusaliquod graue impellaru finda , quam
manuinde oricur, quod ciscunuoluendo fundam , maior impraifio imperus,
mouusfitin corpore gravi, qua fiercc manu, quod corpus liberatum deinde cum
fucria fanda, natura ducg, irer (ud 3 puncto,a quo profile , per lineam contiguara.
giro,quem pofiremd facicbas fufcipic. Dubitandumd; noncft, quin dicke funda
maiorimpetus motusdicto corpori imprimi poflic,céi ex multis circumactibus, ma-
ior femper impetus diéto corporiaccedat . Manus autem ciufdem corporis motus ,
dumillad ipfam circunuoluitar  pace Ariftorelis dixerim) centrumaon eft, neque
funis eff femidiamerer. Immo manus quammaxime fieri poteft in orbem cierurs
quiquidem mots inorbem,vecircumagaca ciam ipfum corpus,cogit, quod qui-

lem corpus, naturali quadam inclinatione, exiguo quodam impetu am incepro,
vellexrecia ter peragere,vein fublCripea figura patet, in qua.c.fignificacmanum.a,
corpus.a.blincam reéam rangencem girum.a.2.4.2.quando corpus liberum remac
ee. Vierum quidem effimpreituniilum impetam,continud paulacim decrefcere
vnde flatiminclinatio grauitasis ciufdem corporis fubingredicur, qua fefe mifcens.
cum impreffione facka per vium,non permittic,ve linea.a.b.longo tempore recta per

maneat,
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‘potius veras ratiories propriad findamenta hufufiodi operationisoftebidére’ G-
mendo eddemexcmpla propofita abapfs pracicis; &maximed Nicolao Tartdlea
viroccuratifimo, qui vbicunque potuic fpeculacus eft canfas ipfar operatianum,
‘et de huia(moui fulfi regulacirca finem capi8.lib.x 7:promivtacpoftea oqui, mul-
Jibi tamen loquutus cft. ‘Moncndam etiam cenfeosme nibil de rationibus regule
falf implicis diceurum, cum ex feipls fatisappazcancs quod non ira ct de polition
“nibus duplis. Incipiam ergoa primoproblemace libi 7. iplius Thrtales, quo ccid:
ipfe viinrpro exemplo docendi gratia, ipfanyregulam duplepolitionis, quod qui
déimproblema aliter a me folovd fuitin.1 18, Theoremarc huius meilibiquod fii
Jiter b hane demum occafionem mihi oblatamyalia etiam viayfpecalatus fum idem
‘ol ficriy quae quidem via feu methodus generalis it & ita e habet. )
Accipio cnim propoficum numerum diuifibifen 5 & quo derrabo famman
datorum numerorum . primo duplicaro , o quod tam in fecunda -quam in
tertia_parte reperitur  ve in propofito evemplo , datas, numerus iefty 50 2
quo detraho fummam ditorum numerorum i et 1. nam tres, & tres &
quinque funcvndecim, €0 quod primusingredigr in fecunda , & inteia paree,
dempeb it hoc cro. 1.5 o.emanée7.qul quidem umerusntelgen-
dus eftpro famma trium partitm fimplicium adhuc incogiarum , 2 quo extrahen
da clt prima, o modo quo nunc proponam ex'egula de tribus, hoo eft aggregan
dodictas pares fimplices fine aliqua addiione veeunque voluesis (fed commodius
ericin miniwis numeris) iuxta propolicum , quod quidem propofitume(ts ve fecan
da pars dupla ic primie  ertia vero zqualis fic prim & i partes in di
s minimis numetis, ica difpolica crunc. 2. 3.quarum famma erie:6. “Nanc i ex
reguladetribus dixerimus, cum hae famma proueniat nobisab vao, 2 quo proue-
hict. 39.ctvenictnobis.6.cam dimidio pro primialparee quafita inpropofito nume=
10. 3. cum ergo habuerimus primam pareé, reliquas poftedillies cognofcemus.
. Hluiafimodi verd operationis ratio ex fe manifefta patet, co quod proportio fum.
‘e partium in minimis numeris ad primam corum parcem eadem il debets qua
iplius.39:2d primam partem quafiam huiufmodi aggregari partivm fimplicit, fed
‘quia nemo adhuc,quod (ciam,facis animaduertie sationem modorum s qui ab anti-
quis obferati fane , quiquidem madi duo funs circa hoe Hzlﬂmmmk falfee
politionis. igitur non prcermiam aliquid de hac re fpceulariy §oprimo de pri=

momodo., % sesinsuon
Inprimisigitur ciendd cft
eritasita inueniri potcrit co-
rom modo,mediantibus fimpli:
cibus partibus, ve crid mediane
£ib® copoliis, uin prefenticxé
plopro primis pofitionibsac-
ceperunt,10.¢c.8. profecandis
verd compolitiscii numero. 3.
inuenerita3.ct. 19. progertis
2t copofitiscii quings, noraue
Tun.33.6.32. vade prima um
‘marelulrait.y1.fecnnda verds
39:itag prim’etror remancha
Bn.fecid® aie.g.vein figura. A,

: 0 S

Compesitorum,
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defeendat radius.b.d K.s.f. ad libitl hoc eft et vel obliqué; cuius pars.b.dinipfo
aereexiftat. Nunc manifeftum erit partem.b.d.ipfius radij clariorem feu minus im
peditd cife quam.d.K:quod ex eo etiam cognofcere poffumus quia.b.d reflectitur a

unéo.d fuperficiei corporisaquei, quapropter minus luminofa remanebit pars. du

.cum non tora claritasib.d.defcendatin corpore aqueo, fed va cius pars reflec
turyreliqua verd tantummodo defeendar, deinde pars. K. s. exneceffiate debilior
eritipfa.d.K.co quod fuccedit poftipfam. d. K. propter hoc etiam,quia cum corpus
aqueum habeat aliquanculum opaciatis, radius.diK.ab omni punciopfius (pifficas
dinisaqua continuo reflectitur, que quidem reflexio eftillud lumen ceruleum, quod
inprofundicate ipliusaqug nobis apparet. Cumigitur teflexio ipfa femper derra-
haab ipfo radio luminofo, refiduum ver fi id quod penetrat , ideo . Kus. crit vaa
‘parstantummodo luminis ipfius.d.K: in.s.foverd aliqua pars luminis ipfius.K.s:8¢ fic
continuo debilicatur radius, ita quod ad nihilum vigoe deucnit, & vimratale cor=
pus remancbit vmbra, quali i ipfum corpus eflee pecfecté opacum, cuius rei caufi s
eftilla continua refiexio, ve diximus, que continud adimic aliquid cx ipfo radio,
necpermittit eum corum tranfire.

Quapropter mirandum non eft €0s., qui margaricas queerant in fundo masis nul-
Ium ibi viderelumen. Nihilominus vmbra maris, quam diconos pofle videre in
{uperficic corporis lunaris,ab alia ctiam ratione proucnire pofler. Imaginemur cnim
aggregatum terre, marisd; effe tantummodd aqueum, quod quidem effec perfece
fpharicum ratione centri gravitatis, fupponamusds ipsd effe valde diaphanum, itz
quod radij olaresipfum penetraifent. Tunc dico quod in fuperficie corporis luna-
fisproduceret vmbram: Pro cuiusintelligentia cogitemus fubferiptam hic figuram
b.h.q.a.c.effe fpheram aliquam cryRallinam, & ad partem.b.h.q. fic radius lumino=
fus (olaris qui ipfam illumines,cuius radij exremitates fine.d.b.l.ct.p.q.t.fuppones
do.d.Lct.p.z.terminos effe vnius plani fecantis ipfim radium per axem, tunc vide-
bisipfum radium.b.p.q. d. tranfed-
temipfam {phzzram,congregari feu
condéfari, ob vniformem refractio-
nem, vique ad punctum.o. deinde s A
propeer reiitudinem ipfius diffu- i

onis, vlera punéum, o. ipfum dila-
tari,difgregari,feu rarefieri,quoufq;
nullius lluminationisa&um habeat.
veexempli gratia.o.t.cr.0.5.¢ius par
tes ita quod interualla.c.0.b. et. u.
o.qurelinquerentur privata lumi
bus, vnde vmbrofa remanerent.di-
flantiadab.o. ad fuperficiem pheri
cam corporis.b.e.d.q.non folum nd
maioreft diametro ipfus fphere;
imominor, veiteipfo experiri po-
tes. Pofito igitur aliquo obicéto
opacoinloco.Kio.g<ius fuperficics
interceptaifiter.K.ct.gs adumbrata
criexceptopun@to.o. Pofito dein
deipfoobie@oinloco.n.y.x. m. ci>
[PArtes.y.ni ct. X, m. remancbunt lu-
‘mine






OEBPS/images/facsim429.jpg
EPLSTOL AE #17

vmbra reperitur, antum quantum defectus ealotis adij folatis fere, quipe vim ,
diétum acrem rarefactum conferuabar, fatim dictum aerem condenfiri cognofes:
& quia ca condeafatio homogenearon eft obdiugrlasrationes; hanc ob caufi
‘percipimus camaeris impulfionem ; & inaqualicer,dum vero eadem ybra di
dityventus, ferd,tatim ceffar,& fzpe ante quam dita vmbra difcedats cuivsrei cau
fa cftlonga mor: quam trahit ymbra3ita ve privs abfoluarurredicus aerisad formd,
que ci conuenitin huiufinodi vimbra ; quat facictnubes dum Sol deregitur,

Veranon fun ea,qua tibi Amoldusdixityvt mihi i liceris ignificalti.Nam ego
ita dixi, videlicet, quod quoticfeunque aliquisafpexericaliquod punctum infuper-
ficie [peculi, tunc imaginem ipfius poft diétam fuparficiem videbie duplicazam ,
verd afpeserit imaginem intra fpeculum, tuncillud punéum videbic duplicarum ,
huiufinodi aucem rei racio pendee ab hijs qug ad Francifeam Vimercatum feri-
P quf memoriatencs, i i dublums semanebir. -Nam e i omnia
oftendi.

Durm verd dici omnem proportionenvrationalem dividipoffeduobusnumeris
‘mediantibusin tres aquas partes,mihi ad memoriam revocas id quod quidam Vieru
uij commentator aflerit fuper primum cap.noni lib.ciufdem Auchoris. ita dicens.

»  Bend effe pocelt ve diagonalis ( quadrati ilicer) numerorum via reperiacurs fed
» foralfeintercedent fracta.

Mirorte non memoria tenere quidifine niimeri ationales quidie furdi; neqs con
fideras, non folum non effc diuifibilem intres 2quas partes omnem propostionem
rationabilem, fed neque in duzs,ve funt fiperparticulares propordones s necnon
aliz innumera , fed cum alia feribis te nimis parum verfatum iniftistebus oftendis.

Td verd quod ibi dicere volebam nudiustertius de Mercurioerar,quod nullo pa.
&o confidendum eft calculis qui fune de curfi Mercurijcoquod cius fitus nullo mo
do obferuabilis eft, namipfé nunquam nec ybiuis locorum orbis terrarum vifibilis
eftalior.18.gradibus fipra orizontem,fed neque confidendum effet i csid ipfum
videremusaltum. 2o.gradibus, propterea quod magna refraétio radiord infrahos
gradusnos valde fallit,quae quidem refraétio,nec vbiqs, necomni tempore vnifor-
‘mis eft, propeer diformem fewinwqual em crafliciem vaporum qua continuo muta
tur. Imo multotics cum.videre putabimus fupra orizontem, exiftence ip(o fub
orizonte.

Quod Ouidius tranfeurrit 4 motw diurno,ad motwum annuum
preter rem.

AD EVNDEM.

Vs ctiam Ouidits cefpitauit,cum protinere vnius dici eficiat, v¢ Phacton &
patre edoctusfic etiam deicinere annuali.
'Nam,quod Phacton pecat pro curfis viius dieiyclaré patee x diverlis locis,& pri-
6 vbiita fribit Ouidivs.
+» Currus peritille paternos.
» Ing; diemalipedum us & moderamen equorum.
Deinde vbi Pater ita loquitur.
5 Ardua primaviaeft & quavixmanérecentes. i
Ggg Enleun-
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Quad proportiones ponderum eiufdem corporis indinerfis medsjs pro

portioneseorum mediorum denfit atum 70n [eruant Unde ne-
cefiaria inaquales proportiones uelocitatum
producuntur.

CiA Piv VL

OMnc corpusgraue variat proportionem ponderis per diuerfa media , vnde
propostionesvelociatum inzquales exitunc . Ve exempli graria  f fuc-.
it corpus.A.cuius pondustotale .0.a.quod in aqua diminugum it ratione partis.
c.oita ve eifolumrelinquatur pondus.a.c.& in acte adempta i ci pars.i.o.vnde o
lum remancatpondus.a.i. Supponamusalind quog; medium in cadem proportio-
ne mimdenﬁmqumm,quammmaummmm\udmr..s:n,aqum quo,cor
pus.A.ammitcar parcem.t.0. ponderis i, vnde ex.7.1ib. de infidentibus aqua Ar-
chimedis,cadem proportio ci.c.0.ad.i0.que elti.0.ad.t.0. Supponamus quoqs
¢eandem proportionemefle. 3. i ad. a. €. cft.e.0.ad.i. o.tunc dico non fururam can-
dem proporcionem. ¢ .a.ad. a.i. qux ¢fti-0.ad.t.0. Cum it crgo proportio.a.i.
ada.cuteoadio.critdifundim.e.iadeaveead. i o.Quare cx.g.libr. quin
i rita.c.equalis.i.o.fed comita e habeat.e.0. ad.i. 0. vt i. 0. ad. t. 0. ita quoque
e habebis,ex vndecima quinti.a.iad.e.a,uti.0.ad.t.0.Cum autem(ve vidimus).a.e.
squalis eipfi.i. 0.non poreric ¢ffe proportios t.a.adsia.vectk- o . ad.to.quia k.
hoceffer,efct etiam difiunctim proportio itaad.i.aveeft irad.c.o & ex fupradicta
9-libiquinti.ai. is eflet..0.Maximum autem incomu s effee.c.ouminorem
Suideft minorem,a.c.xqualem effe.2.i.que maior cfta. c- Oftenfiud tamen idem
hocmodo probari poreftve exiftente.i.o.¢qualiipf.a.eiper confequens quogs eric
minorip(a.a-i.cum.a.c.pars it ipfius a.i. Per cidem wmen rationem.o.tminorelt,
0.4, Tanto magis igitur minor ritt.0.ipfa-isa. Vnde ex.8.libri quinti maiorem pro
portionem hababit.it.

#d.to. quam ad.ia.&

ex.28.eiufdélibioad

£0-maioré proportio- o3

i ern ey . @
Ainecysigined s 3 B
Giquintimaiorem pro

portionem habebit.ia.ad-e.a.quim.t.a.ad.ia.ita ergo fe habebunt ipforum velo-
citates.

Corpora grauiaaut lenia eiufdem figuraet materia fed inequalis
magnitudmisyin[uis motibus naturalibus elocitatis, in co
demmedio.proportionem longe dinerfam [eruatura
efiequam dristoreliuifum fueris.

C AP VLL

Semibi nune probandum g inuno codemd; medio duo cotpora inqualia,fed
Em figura & materia;moucbuncur nacurali motudiuerfa amen rationeab
€,
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adnosaccedit:cum punéium Zodiaci, quod tropicum hyemalem Capricorni nobis
producit;refpondeat punéto meridiani fub ecrra in quo Sol femel in dicrepericut:
‘Quod apereé norunt hi, qui fub polo boreali conftcuri i Atgs facilé difcerne
re ‘Pefﬁlmu&. diem fcilicet & annum, quafi fibiad inuicem medio fiiarum partium
refpondere; folftitium inquam hyemale, mediznoi , @ftiuum meridiei , zquino-
<tium vernale ortui Solis,autvmnale occafvi. Quam tamen fimilitudinem , multd
quam nos manifeftius deprehenduntbi qui(ut diximus)fub polo boreali verfantar.

Quod i quisdubitet hac ratione correctoanno, quo nam pacto ad calculoscae-
Jeftes motus medijs rabulis aftronomicis hactenus inlucemdiisredigi poffint , id
facilimum fané criv,exempli graria;aliquis planete ficam,auc alicuius elle ixe,quo
cunque dic menfisanni correcti inuenire cupit,detrahar ex huiufmodi tépore dies.
21.ab Acra Chrift, cum refiduo fuppuce ftellam, cuius frum feire defiderarifum-
pra quacunque abul, fipputatio ri cxads: Cuis ratioculbes manifelacricy
quiciet annum ve poté. 1 7.dierum. 34 4cancummodo conflirucum fuiffe. Nam
inijidem locis ccel prima die Tanuarijcorredi,crunt ficlle quibus e folcbant.r 1
Decembris prcedentis anni ex fipputatione tabularum: arqueica deinceps. Alia
praterea viaidem perfici poffetinuentione omnium moruum celeftium ipfo princi
‘pioanni.xs8o.corredti: hoc flatuto,vt hi motusradices effent A¢rz S.D.N.Grego
sijx¢1s. quodfialio tépore quifpiam motus celeftes ad calculos redigere volieric,

itab Aera hoinfinodi, que anno.158o.principium habuerit: Quz venobi
liusnomen fortiatur,idd; merio ex nominc GregorijXI11. Pant. Maxappellccur;
exemplo antiquartim, qua ex Principum nominibus func appellatcive tanto Ponsifi
i, chm excalijs mulis,tum etiam ex hac non infima e, intcr moreales immortale o
mencomparcaur,-Ei verd fumma; queex huinfinodi Acra Gregoriana ex tabu-
Tis colligeturs ipfiufinec Aera radices addantur , ve exactus calculus habeatur. Ec
it prima fententiz noftr explicatio.

Altera crit numerum dicrum menfium anni aliaratione quam nunc e habeat,or
dinandum effe:nempe ve Tanuarius, Nouember atq; December dics.2 gfinguli con
tincant, Februarius,Martius,8 October. 30. Aprilis, Maius, Auguftus,& September:
dies.3 . unius,acTulius. 32.atque id hac potifimum de caufz, ve Solunum quodds
fignumcalendis menfiumingredi pofic. Nam detractis (utdiétum cf) dicbus.a 7.
&ereuocatoingreffu Solis in principium Capricorni ad principium Ianuarij, in quo
#igno hacnoftra tempefiate,Sol, dies propé. 9.& quartam viam verficurs f lanua
rius.29.dies continebit, exadtis hifce dicbus  ingredictur Aquarium circa princis
pitm Februaris haretautem hocnoftro feculon Aquario Sol dics propé. 29.cum
dimidio;quare i Februarius eit.3o.dicrum,elapfisipfis dicbus, Sol ingrediccur pie
dcescirca principium Martii:& fic de cateris.

‘Quamobrem fi generali corredtione annus emendandus erit, pulcherrimé accis
‘detyfimenfesanni cam duodecim parcibus coeleftibus, itineris annui Solis,concor-
daucrinscifd; apté refponderint. Qua ex resvarig vilitates promanabunt prefertim
Nautis, Agricolis, Medicis, &alijs qui vera principia. & interualla temporum per
fpecia habebuncterminositem & interualla incrementi & diminutionis dierum &
noctium, & corundem zqualicatis. Exempli caufa, fcient omnes principium Tarua-
ijelfenon modo anni principium,veram etiam hyemis,cfie minimam anridiem,
&ius podtem maximam; principium incrementi diciygiminutionis nodissatque
ctiam omnia illa,quz ex huiufmodi conuerfione Solisdd nos dependenc. pariter
e pranes priman.diem Tl non antum equalicer o didece e prin
cipium
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Quod fecundum primum fuppofivim fniebatur fpacio annorum.2.40: quinime
rosfex.o.duodeciesmultiplicaris. Erquia triplicicaces funtia. idso credebant
in fpacio annorum.g60-quinumerus it €x,240.quater multiplicato,perfici.48.co
funétiones,priufquam redirentad fe coniungendos in codem loco , ubi prius iun-
&ifuiffn. Primum autem fuppofitum, quod vigefimo quoque annoifgerentur,
colfigebant ficrariocinantes: Si Sacurnus annis.5o.peragic (uum cusfim perom
niafigna Zodiaci, upite auteny peragic cum anais. 12, Saturnus ambulaucrie4.fi
i e cqineas parces fignifue gra.a. dum lupier peragicintegrum ambicim
B Teanie define e anhi8.ad perueniendamad.ao.quibus.8.annis Sa:

tuinus pambulae figna tra 8 quincd pareé unius igni.i-gradus.6.qui iundi diciisfi
gris. .6 gra. 24.faciunt figna.8.qua lupiter item percurritin annis. S.arqueitzin
Shnisso.Lupitet pererrit;so-figna antequd perueniarad Sacurni,comSaurnus <o
e tempore perfecerit curfum fignorum.8..Eandem conclutionem criam forsafl
fe collegerant ex dicts fuppolitis, dicentcs, i Saurnusannis. o.ambulac. 12 figna
proculdubio annis:2o.ambult.8. fignaquo tempore Tupicer perambulit. 20.adsa
tionem. 2. fignorum in annis.1 3. B

Verum hocfappofitum non eft bonum,quoniam, ia effec, coniundtiones hord
duorum planerarum nunquam exirent ex vna wiplicitate , &N WOd0.960.qU0%:
Siofed cctam fexagefimo rurfus coniungerencar in codem punto.nec conanctio
nes corum(emper autemincelligo de medjs) unquam egrederencus ex ilis tribus
fignis Zodiaci.

Sed periodus zqualis Saturniseft dierum circiter.10740.atque it minoran. 30:
atque cham,ao.cum dimidio.periodus aucem wqualis Lovis,eft ciricer . 4728 - v¢
g0 cam comperio,quidquidalij dicdt, vid; planius aliasoftendam. Iraq; hacpec
foxfus Towis,cciam minor ¢ft ann.i2. praxermitcendo in fpputaione td Satuni qui
Touis quafdam minuias horarum & carum pastium, qu hacin ve pio nihilo habe-
i polfune. Atque his duabus periodiscccentsicorum diiorum plancrarum poff-
Imbscognofeercinteruallam quod eriinter viramque mediam coniundonem, ioc
‘modo agendo,& ratiocinando. !

'Si Saturnus diebus.ro740.circuit gradus. 360.dicbus. 4328 . qui funt pet
Touis,conficier gradus.1.45.8 min..ideft min. §704. & eadem regula inuenicmas
g Saturnus. 30.quibufds dicbus,conficiet min.go-& fecund. 3o. Iupiterautem fin-
Folis.go.dicbusconfciee min.1:49.8 fecund.4 . vnde fubershendo minuta Sacur-
B mmatis Touis, Qypererant min.89.cum fecun. 2. ltaqs Tupiter. 0.quibu(; die~
bus velocitate curfus,(uperabit Saturnum minutis.89.cumfccundis.2 3. Atq; dicen-
dofi minuta.8g.cum fecundis.2 3 dantnobis dics.50-fupradicta, minuta. 8704. da-
‘bunt nobis dies.2 92 1.quibusiunctis cum dicbus.432 B.pﬂiodilollis,dﬁcicumr dies
7249.ideltanni Acgipti. 1.cum diebus. 3 14.& hazc ricaqua periodus temporis
I e vtranque coniunétionem horum duorum Altiorum planetarum. Ve aucem pla
nius oftendatur hanc operationem retam efle (vam demonftrationem fpeculatiud
huius operationisin. 1 3. Theoremare noftr Arichmetice cuiqs videre liceo) fieri
‘poteft his aljs calculis.

'Si Sarurnus dicbus. 107.40-tranfit per gra.360-in fpacio dierum. 292 t. tranfibic
per gradas.o7.min.s 4.quibus iundtis cum gra. 145 min.. fopra notatis, cficientur

£a.3.42.min.5 8.Deinde,i Iupicer fpatio dicrum. 4328 tanit per gra. 360.igiur

atiora921.per candem egalam inucniemus cum tranfire gradss. 242 mi5 . qui

numerus par eftilli Saurni.. Cum ergo Iupites confecerit vnum ambicum poft con
uae
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6o.)per.a1.deinde produdi etiam mulciplicare per.bic. (hoceft. 60.) breuius exic
‘multiplicarc totum numerum.3600.per.2 r.ceeera vero facere, vediximas.
Sed vnaquq iftarum operationum, aliquid imperfecionis patitut, €0 quod ¢
aliquis cuperet quadratum perfectum fuperficiale habere,abfgs aliquo defetuy vel
excellualiquid aliud adhuc facere oporteret, hoe oft, inuenrum cum ferit quadsa
tume.f.cum fuis radicibus.e.g et.g.pedum. 275 ynaquaque  veindicto exemplo
fadtum eft, oportebit numers quaree minorem ipfo.a 7. fed proximiorem mens
furabilem ab.3.& ab.7.quod facilé e fi diuiferimus.a75.per. 2 1. detrahendo fras
@adiifionisab ipf.275.que quidem frada inhoc exemplo funt.2. vnde remane
bit.273.pro numero laterum quadrati fperficials, in quo poffentlocari.g s 49-ho
‘mincs,coordine quo fupra dictum eft, quorum feilicet vaufquifqueobrineat. 2.
pedesfuperfciales. )

DE INTERVALLIS MVSICIS,
Cypriana Rore Mufico celeberrimo.

P10 Hedoris Eufonij Cypriane mi dile&iffime,vera non cft,quodali
quisredte pofiicincelligere rationes confonantiarum mufica; ablque co
itione illarum mediante ipfo fenfir, imo nemo pGt calere theori mu
Fecssuilialiquome Vel 1o praxi. QGo enim cognofei poterd
quid nam fine diapafon , diapente, diacefleron,ditonus, femiditonus, hexacordum
maius , aueminas, & confonanti ex ijs cum diapafon compofice , ablgue earum
praxi 2 yndefequetur neq; etiam cogriofci poffe interualla diffonantia. Et puras.
acicus non intelliget quid fit oaua, quinta,quarta, tertia maior, tertia minor
Skt iaioe s cracmpinr s ot sk | s inon ol s
cima , decimatertia maior., auc minor , auc decimaquinta 5 & alia , jta vead
comparandam perfecionem muficz neceffarium fit , &theoriam & praximad-
difcere . ‘Cum prererea Ludovicus Folianus aperté monftrarit ( etiam i id a diato-
‘ico fintono Peolomei defiimpferic) reperiri duos tonos, maiorem8 minorem, id-
eft felquioGauum , & fefyuinonum , & tria femitonia , mais , minus, & mini-
mum, ideftfefQuiquincumdecimum, qui et maius, felquiuigelimomquartum id
eftminimum, &mediocre,, vt. 17. ad. 25 quz proportio fuperbipatticns vi
‘mafquintasappellatur,, & cum cognouerit femiditopum confonantem effe fefqui-
quintum, dironum fefquiquarcum, & hexachordum minus, ve.8.ad.5. que propor-
tio dicitur fupertripartiens quintas,& hexachordum maius, ve.5.ad. 3 hec autem vo
caur fuperbipartienstertias; omnjum fimplicium confonantiarum cognitioni, ex-
twemam impofbit manum. Ex quia tibi criamoftendere promifl in modulationibus ;.
;- hxe
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»» Enituntur equi medio eftaltifima cglo.
5+ Vinde mare, & cerras ipfi miki fepe videre.
» Fitrimor & pauida trepidat formidine pectus.
»» Vltima prona via cft & cgermoderamine certo..
Exiam vbi di
»» Dund; camagnanimus Phaécon miratur,opusds
» Perfpici, eccevigil nitido patefecit ab ortu.
» imvnrmanmuf:ur:s&plummﬁmm.
2 Atria,diffugiunc ftelle, quasum agmin cogit.
» lei[n',ﬂtwliﬂxtiont‘}wniﬂinﬁﬂlin
Necoonvbiitainquit. &
* 4 Ecfi(modocredimus) youm
» Iffe diem fine Sole ferunt; incendja lumen
s» Prabebant. >
‘Quodautem Patre inftruacur eciam de curfaannualis
wvidebitur ybiita dici. 1
5 Nitorin aducrfum, nec me,qui ctera vincit, 3
» mpens rapd conraivs cuchor i
22 vbi ita loqui
» Forfitan & lucosi rbesqs Deorum.
» Concipias animo delubradditia donis
» Effeperinfidiasiter cft, formasd ferarum .
» Veds viamtencas, nullod; errore traharis.
»» Percamen aduerli  gradieris cornua Taufi.
»» Aemoniosdsareus, violentidsora Lconis. 3
+» Swuads circuicu curuantem brachia longo.
+» Scorpionatque aliter curuantem brachia cancrum.
» Nuxlblquadmf‘cdummo{bsignibusiﬂjs.
» Quosin pectore habent quos ore & naribus cfflant, &cc.
Sed lucidius etiam hoc videre ft inferius vbi ita loquitur.
» Necibi directos placear via quinque per arcus. :
» Se@usinobliquum eftlato curuamine limes. s
»» Zonarumds trium contentus fine, polamd
» Effugitauftralem iun@tamdsaquilonibusaréon.
» Hacfiticer, manifeftarotz veftigia cernes. a
Et vbi etiam dicit.
5» Neate dextcrior tortum declinetad anguem.
» Nevefinifterior preffam rota ducarad aram »

De fispput atione quingue corpornm regularium.
De aliquibus eriam corum [ympathifs,

AD EVNDEM.

D quod 3 me defideras, abalije etiam factum cft, fed ne me puteslaborem evita.
re, non pratermittam aliquid tibi feriberes eamm rerum quaz ab Enclide cvllg
: e =
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11, dabuntun.g10. quo: producto multiplicato eum 12.dabuntur. 1 320/hoc pro
ueniens pee primum pempe ro dinifm dabit. 13- numerum xqualem prodatto
fecundi ingertium numerorum propofitorum,feilicer. 1 322 1 | :
‘Hoc vt (peculemur primas numerus fignificerir linca.o.ufecundus.eio.tertius.
©.a,productum Yer00uhin. ot oriplivs ve
+10.0.i. porc:2,produdil corporcifitei. ¢ tum
productiio.in.cafit.c Dico nicquod di-
(Nifo IUMET0 COFPOFEOs.C.perprimi. ou. pue
niensquale erit numero produdti. e.c. Qua~
n:inprimismsimdum:izmmd ke
Qum.i.corum fuericex multiplicatione.. i.
in.c.a: diGtumoui.oties ingredicur.i.c, quo-
ties Vhitasreperiturinie.a.cadem ratione, 10~
81€5,€.C. iDL, QUOT VNitates erunt inuo.u. Irags
:&wkurwwmi,c«wd»wm«n :
&+, corporeum , 2quale nihﬂomimupmdu&mm.fup«ﬁciﬂ;,

- L THEOREMA (LI

¥ VR, diidens propofitum numeruin in tres parees ic f haberntes e proda-
G Gum primiinfecundam  intertia multiplicart; pribeac numerum aleeri nu-
mero propolito equalem.R ecté fecundum numeram per quemcunque dliu mino
rem primo dividic, qui.dinidens vna erir.x wribus partibus quaficis, proachicrs
autem erit proddcum vniusinalteram reliquarum duaram, quarur fimima o
aerit, detrato numero diuidence ex primo-dazo , quam quidem i diftingucre
quis valieric, veetur theoremate. 45.

Excmpli gratia, proponicur numerus. 20. i tres parces diuidendus que fic fe
‘habeant, ut productum prim in {ecundam in ertia multiplicarum det. ge.itaque
famenda critpro prima vna parsp(ius. 20: quacanqueillafic; verbi graria, 2. qua
fecunduspumers, nempe;9o.dividatur, dabicurigitur. 45 quod etie produdum
cateranum parcium inter (¢, quarum fumma cft. 18. quam famman fi diltingacee
wolueris in cgteris duabus partibus eparatis, vecris.4 . theoremate , vt qum citil-
fime quod cupis cxequark, eruncaitem partes.g. ce.1

In cuius fpeculacionis graciam nihil aliud occurrit, quim quod pracedenti theo-

Femace, 8 {uperionc,4s -allasum cft.
THEOREMA LIIII

Dt" DEx: numerum in. 3. ciufimodi partes, ve quadratum vaius fic equale
produto reliquarum duarum inter {e,idem omnino eft cum. x.theoremate.
Nam qui fumet quamlibegpartem propofici nimeri, qua tortia parte maior tamen
nonit, refiduumd; in duastales parces diuiferic,ve prima fumpta, media proportio
‘palis fitexprobatione. 5 1.theoremareallata, propofitum confequerur.,

5 ositony csupabaldod BobA | LY
IDW@M neab ¢a diucsfaquis 5. theoremace adduximas, pfici poteft,

Suman-
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gentide gratia cogita filum illum (cxempli adduéiiabvillis doifimis viris)cui pon
dus appenfum cft, 2qualem efleaxi orizontis, hoc eft civs extremitatem immobi-
i primo mobili, & inipfo zenit tui orizontis , tunc arcus motionis ipfiusfa
pidis per tantum inceruallum s quantum eft diameter tertar infenfibilicer differreed
lincareca, & cum lapis diftansa cefitro mundi per {emidiametrum terra, iret
diretd; ,ve feis, ergo idem faceret i filum longius effee. per diGum terre femid;
shetrum, ita v poffecipfim centrum accingere,, ‘nam differentia ilfa femidiametri
eetra,ferd nulla eft refpecea femidiametri ipfius primi mobilis, >

AN PENTAGONVS AB ALBERTO DVRERO
defcripeus equiangulus fic.

Conrado Newbart.

1o credis Pentagonum ab Alberto Durero fuper datam lineam defi-

natum,zquiangulum non effe. Fingamus hicfubie@tam figaram firai-
e quza Durero ponitur, in qua primd , duéta it linea. 0.2. & habe
bimus angulum.a.o.b.graduunso.calium qualium duo recti fucrint gra.
360. vel.z0.calium qualium duo et fuerint. 180.nam exfuppofito,arcus. a. b. eft
Texta pars totius circunferentiz;angulus vero.b.o,d.re@us eft,co quod.b.o.qrecus
etiam fit,quare angulus.d.o.a.refiduus exre@o erit graduum. 6o.taliom , ut reéus
eft.go.angulus vero.o.4.c.etit gra. 1 5.corundem.

Ducatur deinde perpendicularisa.c.ad.o.d.quz vefinus angulia. . e. erit par-
tium.86602.talium qualiom.a.o.erit.1 00000.qu quidem.od.vechorda arcus.a.
©.cft partium. s 1762.talium qualium.a.d.vel.a.cfemidiamerer eft.zo0000.

Nam finus dimidijarcus.a.0. (exi
fente.a.0.graduum, 30, )€t partii.
2 5 88 1. exquo. a.¢. erit partinm
4482 7.lium qualium.2. d. eric
100600.vnde angulus.a.d.o.cuius fi
nus efta.c.crit graduum.26. min.38
qui quidem angulus,fimptos cum an
gulo.a.o.d.eritgra.86.min.38.Dem
pra deniquehac famma ex duobus
redtis gra.18b.teliquumerit gra.g3.
min.2.ideftangulus.o.2.d. cuizddi
tus cum fuerit angulus.oa.c.gra. 1.
talium, habebimus angulum.
‘graduum. ro8.min.2 2 exuperantem
‘verumangulum pentagont per min.
22.velfic, cum inuencus facritangu-
Ius.a.d.0.gra.26.min.38. iex vno re
Qo demptus fucrit, relinquerur an-
gulus.d.a.c.gra.63.min. 23. quiq
dem colle@us cum fuerit cum angu-
lo.¢.a.0.cliduo exre @0 dempro anguloa.o.é.grad.o.qui.c. 2.0: cft grad. 3. &
Aaa ctiam
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itudo verd minoris, equalis it femidiametro minori, hoc eftmedieati.d. c. vnde
habebimus proporcionem coni maioris ad conum minorem , cidem qu eft diame
i maiorisad diametrum minorem,quod ex.2.paree.1 3. duadecimi Eucli.necnon
ex.g.ciufiem manifeftom eft,fed conusminor, eft quarca pars fpharoidis prolata
ex.29. Archimedis inlib.de conoidalibus , & conus maior, cft etiam quarta pars
fphara,ex.32.primilib.de fphara, & eyllindro, quare ¢ communi feientia, cadé
io crit phare maioris ad (pharoidem prolatam, que.a.b.ad. d. ¢ fed pro-
d.d.c.efttertia pars proporcionis maioris (phara ad minoré.Confidere
onosrectos,vnius & ciufidé bafis,cul diameeer fc.d.c. fed altica
do maioris,equalis it femidiametrofphere maioris  altitudo verd minoris, ic #qua
lisfemidiameero minoris fphara , vade ex diéts rationibus habebimus pro
né maioris coni ad minoré,v quaeft.o.b.ad.o.d.hoc eft ve.a.b.ad d.c.8 ex
‘policionibus ifa & habebit pharoides oblonga ad foheram minotem vealbs ade
 hoc eft tertia pars proportionis fphara maforis ad mirnorem. Quare proportio
Ipharoidis prolatead oblongam, eritreliqua tertia pars proportionis maioris (phe
readminorem . Quapropter hizc quatuor corpora continua proportionalia inui-
cem erunc.

Nunevero querenda eftinter.a.b.& fuas duas tertias paréesvna media propor-
tionalis, qua fit. K.& ex Archimedesinyentum fit quadrarum ¢quale circulo , cuius
fieK. diameter. Vnde proportio circuli  cuius.a.b.eft diamerer) ad circulum cu-
fus.K.eft dizmerer, efquialera crit ex. 212, Bucli.

Ducarur deinde. quadrarum line. K. in lineam. a. b. & prouenict nobis cor-
‘pus quoddam,quod aquale erit (phaere maiori ex corcllario. 32. primi de (phgra &
cyllindre, cuips corporis,latus cubus it.m.

e e oporzebitmediane.d..minoris (hare, culas corporis cubicara-
ix it

Nunc verd inter.m.ct.n.inueniantur dug medig proportionaless. & ex. s. pra-
ducatar cubus, qui gqualis rit (pheroidi prolac propofii , cubus vero .t zqualis
i phcoidibblonds cutvssxis s

Siautem (phgoides oblonga nobis propofita fuillet, codem methodo foluere-
tur problema.

Qiadratum circslis mediantibus defignare.

AD EVNDEM.

Odusautem conficiendi quadratum ex circulis fipra datam lineam , vt Do-
M minum Gafparem docuifacillimus cft.

m linca.b..46.propoficionis primi Euclidis;pofitod; pedeimmobli circiz
niin puncto.a.fccundam quanticatem finez.a.b.propolice iac circulus, fimiliter cirs
.aliuscirealus ciufdem magnitudifils, ereéta deinde (ola.a.c. perpendi

puncto.a.ipfa fecabirura circunferentia circuli. cuius centrum eft,

cundum longiudinem ipfius.c.a.fiac alius circulus, qui zqualis erit

circulis cum corum femidiametri equales fint, & hic vitimo faltus

fegabit circulum , cuius centrd eftbuin picto.d.d quo cum dude ficrinc.duc.ee.dibe
retd
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Similitermultiplicando pe des, vicias, punéta, &cattoma. per tiabicum, prdu-
‘cune pedes, vncias, punéta, & attoma fuperficialia reétangula oblonga, quorum lon
gitudo eft ipfius trabuchi, latitudo vero linea diétarum fpecicrum.

Dum vero multiplicant pedem per pedem,nulli dubium eft quin producant pe-
dem quadratum, fed apud ipfos non vocatur quadratum, quamuis reuera ita i, fed
illud vocant duas vncias, quae quidem fintre@angula oblonga am hic fupradicia ,
quarum yniufcuinfque longitudo ficvnius trabuchi, latitudo vero vaius duodecima
partisipfius pedislincaris.

- Produdumautem pedis per vnciam , vocant duo punta, que ctiam funt duore-
@angula oblonga,ve fipra. v

_ Productum deinde yncia per vnciam;vocant duosattomos, quictid funt duore-
@angula oblonga,vt diétum eft, qua emnia icntifice videbimus.

Procuius i cognitione, it,exempli gratia.a. ¢. vnus Trabuchus linearis. .. ver
. auem Via vncia; 0. U. poftea vium pundtum , ct.. u. c. vaus A

it fexta pars ipfiusa.c.ct.i.0. duodecimai
ipfius.i.o.ct. u.t.duodecima ipfius.o.u. Sit etiam.a.b.z.
£:0. g: 0.0, &c terminenturd; parallelogramma.b.c:d.i-forgu.ct.c.vnde. bic.crit
erabuchum quadratum, et.d.i.pesrectangulus oblongus ve fupra, et.£o.vnciarcétan
ula oblonga, et. g.u. punétum redtangulum oblongum, et.c. tattomus re@angu-
Ths cblengi

De producto igitur rrabuchi per trabuchd, nulli dubium cft quin fie quadratum,
2. d.veluperius diximus. :
- Produétum autemtrabuchi cum pede erit.d.i fxta parsipfios.a.d.com.e.ife fex
taipfius.a. . exprima fextivel.18.aut.19. cptimi,fiuc criam cx.1 5. quine Eucl.

soductum antem pedis cum pede erit. ¢, K. quadrazum, quod probandum cff

duplum:
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Dem etiam poteftdici de.1.problemare ( i dealjsmolts.) vbi ponittres
i habentes. 4o. aurcos quorum primushabet duas quintas pactes ccun-
ifecadus verd quing; otauas ert, quarif nic quot dacaros habeat viufquilques

Quisnon videt qu(o , g omnes partes erunc. r5.quare cum dixerimus .t s.dat
‘nobis..(pro prima portione primi hominis) quid dabi.gotvnde nobis proenict
5.cum tertia parte. o i ? 5

Ecde.2g.fimiliceraero , vbi poniealiti emiffetria fruft parii provducati. 43
quarum fecundam babuic pro dimidio precio primz , tersiam autem pro querta
parce ipfus fccundz,quate omines partes erunt. 13- quapropter precium terci pe-
tizcriccertiadecima pars ipfus. 48, hoc eft.3.cum.g.terus decimis,

Adhuc duo exempla videtur mihi proponcre, uorum primum eft.8. eiufden
1b.vbi fupponitur operarium quendam velle p:fa'cmop..,q.oamtpacao dics
sumi36.1ali ‘qgood qualiberdic; inquaipfe operaturus fie Jucrctur folidos.
x6.qualibec vero dic, in qua nihil agat perdat folidos.24- Turicaccidio , vt exacty
termino perfeciod; opere , tancum lucratus fic, quantum perdidecis (Quaritur ne
‘quor fucringdies lucei, quorti perdicionis, |, 1 it

iufimodi problematis operatio breuiffima abfque ia
hoceftdiuidendo produdtum 36.in.34.per.4ideft pesaggregatum phos. .ci
6.8 prouentus et 24 .cum tribus quintis prodichusLucri, vade reliquum v, g6
erit:ti.com duabus quintis pro dicbus perdicioniss /-1 11

Cuius operationis ratio ex f ftis pater, cum duo produda,
vero. perditio- S
nis 2qualia cffe
debeant, ynde
dvoderinag
&vigelimalepti
i ckregulade
cribus reperiun
tur partesipfius
36 codemmo-

wiznibio mumsm ~aud 0z
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1.2, Vnde huiufiodi regula runcbona redditur , quando T. Quequalis clipfi. ce.
Q. ideft medictai ipius. D. B.atvero i equalis non effec hoc minime fequerctur,
vefacilé patet. Quidd verd.2. .z, &.fincben difpofica,dubitandum non eft,quia
punétum. i, mea hic fbferipte figure , quod corcfpondet K.cius figurz aded diffac
& medio.R X.criangali-RB.D.ve.2.cum. 1.2.dicto medio. R. X. ex.6.Vndecimi fir
asallela.. Idem de reliquis dico. quod manifefté cognofci potett, ab co, quodin
Biperius pofcs fguriscorporeis dixi. Huiufimodi modus ducendires in perlpeciua,
non folum: Gallis, fed & Germanis etiamin viim reducitur.. Sed quiazd harevigs
tempora eiufdem perfectionis ratio, quam ego fuperius propofui, néduminlucem
emerfitfacea fit,ve errord laqueis rvetirentur, fumentes.T. Q. modo maiorem ,
modo minorem medictate lateris. D B. Cum hunc igitur modum hic Autor
vniuerfalem effe putet,Libiturin errorem,cum debuiffet longitudinemipfius. T.Q..
debere effe zqualem medictati ipfius. D.B. proferre . Aferic deinde diftantiam ip-
fius T.Qualaere.B.D.xqualemcffe debere fateri. C.D.quod neceffarium nonelty
quia in quibuslibec diftancs, iufta operatio fieri porefb,quemadmodum in ubferi=
pea hic igura facile pareidett, quod quibuféunquermodis.c. D, qualis remaneat.
ipfi.x.2. & ficinterualla,qua p tranfiserfim aguncur vigs ad medif trianguliD.R B.
Neque etiam probandus cftautorille , cam pro oculo, fuum. T.loco. Q. me pofi -
cisponic,cum s locus fit verus itus pedis eius quirefpicit, & non ocali. Quod auté.
‘Augorifte;modo yniucrfaliincclligar,ve jam diximus,cofideretur figuratertijmo
i primi cap. terti parts,in qua fuum oculum (veita dicam) ponit in. 0. alius feu
diftans  recticudine lateris.c.d.plus quam fit corum latus.d.b. v

AD EVNDEM IACOBVM
ciAlRia S x i Bon

Vas accepiliceras omnis humanitatis & officj plenas, in quibus requiris cau-

fam,qua meinalijs meisliteris impulic ad dicendd , angulti.q.0.u. modo ma-
iorem,modo veré minorem fucurum angulo.q. p. u. mes figura corporea. A hanc
igitur ob caufam imagineris in fubfcripta hic figura duo trianguld.q. 0.4 €t. q. p. v
quorum.q.p.u.perpendiculariter fic fuper fuperficie trianguli. g. 0. p. coliocatum,
‘pricisé vt in mea figura corporea.A- fuperficies vero erianguli. g.o. p. i exempli-
gratia.V.M.& rian-
guli.u.o. p.fit: V. D.
‘quarum comunis fe-
o fit.V.p.0. x. non
eft enim dubitddum
quin_triangulum. g
paanfic perpendiculan,.
reuiangulo. . 0.p.
cihocex.18.lib.1 1.
Eacli. perpendicula-
refit fuperficiei.a.s.
i qua reperitur tid-
gulum.q.p.u. &hoc
exlinca.o.p.perpendiculari diéte fuperficici.a. s. Nunc dico angulum.q.0.n.modo
maiorem , modo minorem effe angulo. q. p. . Notiffimum igitur primum nobis

S eft
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dabunt duodecim 2 nempe dabunt decemogto , numerum quafitum feilicet,
Tuncautem nilaliud prelfamus quam quod quarimus numerum ad quemita fe
Habeansduodecim > Geucdud ad ia. 16 ctiamft quis quarat, culus pumeri duo
terciafinttresquintg,dicet. f tria dant quings, quid dabunt duo tertia? nempe da-
Duntincegrum cum fracto nono. Hocerit itags querere mumerumad quem ficfe
habeant duo tertia fcuteria ad quing;,quod manifeftum eft per fe

Eadem ratione qui feire veller,cuius numeri duz feptime, effent oo integra-
rum cum dusbus quineis,diceresfi duo danc feprem quid dabuntocto integra cum
dusbus quincisznempe dabunc.2g.incegra cum duabus quintis numerum quifi-
tum. Sic etiam qui eransferre ueller fractum numerum in facum, id perficerer
exregulade ribus.
* Exempli gratia i proponerentur vndecim tertizdecima ynius totius, toto divi-
foin.x3. parces, defiderarcmusd; eire,quot partes torius efsét vndecim tertideci-
‘mae,t00 in.4.partes diuifo, diceremusfi. 13 .dant. 11. quid dabunt quauornen
pe dabiitres quartas ¢l quing; tertijsdecimis unius quartashoc verd nihilaliad eft
quamquerere numerum ,ad quem fic fe habeat totum in 4. pates diuifim, feut
idem torum divifum in eredecim e haber ad undecim tertiasdecimas, Porro ad
alia criam mula hazc regula accommodata eft.

Hac enimnd fine propofito diéta fant,fed ut quifcy videat caufim fimilium ope-
rationum,quat3 practicis circa fiactos numeros feript fint , omnema divina lla
regulade uibusoriginem erahere u etiamin fequentibus videbimus.

THEOREMA XL
CVx productum cx co quod oritur in ditidente, femper zquale ¢t numero
diifbili i querasita accipe.

Sicnumerus diuifibilis.b.quod oritur fit.c.diuidens.d.& vnitas dividentis.. cum.
igitur,vein pracedenti theoremate dictum
fuit, cadem fic proportio . bad.c.qua fk.d. 6 :
ad.c. manifefte deprehendiur ex.2o. fepti 4 TR
mi,producum ex.biint. aquale. ¢ffe pro- s

ducto.c.ind.
THEOREMA XIL

Dipfimalia ratione contemplari licct.

Numerus diuifibilis fignificetur per lineam.n.c.diidens verd per lineam.a.c.
quodoricur lincaiu.c vnitas dividentis.o.¢.qu cogitamus effe nitatem lincarem;
ad hac producum ex.u.cinasefit fuperficies.ua.Dico fuperficicmau.a. compont
ex totvnitatibus faperficialibus quotlinearibus  conftatlinea.n.c.nam ex s que
diuidendiratione notaimus,cdtituitur

candem proportionem effen.c.ad.u.c. o
que cﬁ.a.:.m?.e.mcx prima fexcti aut

18.feptimi ficfe habetotale produc o
ua.ad partiale.no. ficutacado.e. T ]

quarelicfehabebitaa.ad.io. ficutn,
caduefed.u.c.ce.o.numero non diffeunt,cum fine vris & efufdem fpecics (ca-
mecli umerus.u.0.fit fuperficialis ctu.¢-lincaris). Iaq exnona quind numerus.
ua-zqualiscrit numero.n.c.

THEO-
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fecunda definitione ciufdem libr.a.m.Lefficiet angulos reétos cum duabus.b.c.ct.K.
iinpundtis.m.et. ct.k.i. parallela eritipfi.b.c.cx.28. primi} quod etiam potcft con
cludimediance. 6.vndecimi,cum.k.i. et.b.c.fint communesfe@iones duorum pla
morum cum triangulari. Deinde ex.29.primi anguli.a.im.c.. c.ls erunt invicem
#quales,idem eciam dico deangulis.a.k..ct.a.b.c. angulipofteaad.a. communes
fnttriangulis.La.c.et.m.2.i.vt trian .. ct. m. a. k. Vide ¢x. 4. fextiy cadem
proportio eritipfius.m.i.ad.Lc.& ipfius.m.k.adLb.ve ipfius.aim. ad.a. .- Quare ex
vadecima quintiica eritipfius.m. kad.Lb.veipfius.m.iadL.c.8 ex. 13. ciufdemita
eritiplius.k.iadb.c.vr. m.iadlcfed ipfiusm.iad.c.eft veipfiusamadalquod
iam dictum eft, ynde ex. 1. diiasita eritipfius. kiadbicveipfusam.ad.al. & ex
36. dictiita erit ipfiusa.m.ad. k.i.veipfius..l.ad-b.c. Quareex definitioneab Eu-
cli.pofira in:1 1,lib.pars coni fuperivr fi conororali.

Deinde (ciendum eft illud quod Euclid.eribitin. 10. duodecimilib.hoc eft , @

portio duarum pyramidum inuicem
imilium, triplicata eft ei diametrorum
faarum bafium , hoc eft, quod proportio.
b.cadkeis ertia parseric proportioniso.
tius pyramidis.a.b.c.partiali pyramidi.a.
k. l{dinnﬂxpﬁu&.ac.ad.a.i.vﬁpﬁus b.
cad.k.i. ex. 4. fexti cum erianguli,
pe ine equianguli, quod ex s, que.
fuperivs diximus facile comprehenditur,
Quare pportio.a.cadaitertaparseric
PrOpOrtions totius coni.a.b.c.ad cis par
tem abfciffam.a.k.i.fed cadem proportio
iplius.a.c.ad.a.i.crat etiam ereia pars pro
portionisipfivs.a.c.ad:a.d. Quare ex com
mini CONCeptu,proporeio totius pyramidis, ad pareem abfeiffam, zqualis cric pro=
portioniiplius.a:cada.d.

De differentiacaloris Solis propter vaporums
altitudinem..

AD EVNDEM.

INJ Ol micreds,fed exraconibus, quas eibi b confdera ,quod quo
iclcung; craffces vel déitas vaporifeu aleitudo,mafor ffetca,qug nunc re-
periturtunc minor difcrentia cffc inter maiorem minoremd; calorem Solisquam
nunc fentiamus. Pro cuius rei cuidentia,imaginemur inhac fubferipta figwia, i
neam . 0.4. pro femidiametro terre, et. 2. c. pro craffiie vaporum , v nunc fe

babet, ez.a.d. pro maiori eraffic, imaginemurduc lineam. a.b. quafi perpen.
dicularemad. o.3. quarabfciff fitin punétou. & circunferentia. c.u.inferiori prio-
fum vaporum.

Tuncdico minorem effe proportionempfiusa. b.ad. a.d. quamipfius. a.u.ad.a.
. cogitemus ergo protractas cife lincas.o.b: d. bt . ct. c.n.qu.c.n.fecabitau. in
puncto
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«componendo fiefe habebit. xiy.adimiy.fieut.c.a.adio.aid permutando. .y ad. e
" auficutam.y.ado.a:& ex.19. quintita.x. madie.o.ficur.x.y-adic:a. & permutando.
xmiads.y-ficice.o.adie Nuncproducatur.£r.donec.uiequalis it x.y.prody-
G, donec.t.s.equalis it vaiiati.x. terminerard; re@tangalum. . i.ex quo da-
bitur proportio numeri: f:m. ad numcrams.i:compofica ex.m.tiad:ts.et frad. .
_ex.ag.{extiaurquintaotaui, fedita etiam proportio.q.biad.a.e. componitur ex
eifdem proparcionibius,nempe exidgib.ad.o.¢.xquali.m.cadi.si& ex proportione.
o.cada.c.equal fraditiinque praportio nomeri firiads. i Hoc eftad numerd
iplius.z.y.equalis et proportionisiomeri.q-bada.cnépe.s.giadixiu. hoc eftx.pad
xy-ex quofequitur..p.conftare numero ¢quali.fim.proveniensigicur ex diuifione
numeri.xzperfmiagqualcoftnumeroipius.ac, 4oie

o, I
4% N

H AEC porrd conclufio alia etiam via demionftrari poteft.”
Significetur numerus dinidendus acque multiplicandusli 4. Deing
dinidentes & multiplicites finc. x.m. ct.m.y. prougnientia ex dinifione it.a.0.ct.o.
earque.a. x.m.y:e.e.macmx.mpmenmfﬁ:mu'umﬂuﬁt.a’.mpmauaum

autem ba.in. kimfib-pictps productam.bain.i.y.ad hic ecangilunn, by ic
productum km.in. m. y: quo to- REETE 3
tum productam.a.s.dividatur, pro mity

ueniensd; it.a.c.cuia. c: producti.
as.¢4dé proportioné feruabiqui
k. y. rectangalum ad ynitatem ex

nis , hocawem 2.

e Primam
cnim ex dicta definitione diuifo-
nis habemus candem cffc propor-.
tlonembaad.. 0, que.m.y.ad |
wnicaem, & quod fic i habetb.a.
ad.o.c.fcu. km.ad candem vnia |
tem, Ttaque vnitas hie linears - ¥
gnificcrur per.m.xin ingulislacc- i
ribus. k.m.ct. m.y.producentibus rectangulam. k.y: fuperficialis autesh viiftas
gm.
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afirmabant, Quafané regula; nonfemper, el interdum vera fic.
Sumebanchi exemplum progreffionis, quz ab vnirate incohara crefcicper bina
it in qua peraccidens euenitve namerus dimidiumyvltimi termini proxime fe-
‘quens, nempe & duabus patibus vicimi serminii maior,, @qualis fitumero termino.
rum, qui per e vrius & producencibusicxis que:os.theoremate diximus,effe deber;
alter vero producens,qui per fo dimidium fumma primi & vicimi effe debet , per
accidens pars maior cft duarum vitimi termini ; & alteri producenti zqual
Aucaliomodoratiocinemur, dicentes ,in huiufmodi progreffione dimidium
fammz vltimi termini cum! primo , femipermedium proportionale eft inter eam
fammam & dimidium numeri terminorum,etenim huiufiodi fumma numero cer-
‘minotum fefmiper dupla eft; proutig4\theoremate tradimus. Traque ex.20.feptimi,
quadracum partismaiotis; producto fumma dictein numerum dimidij terminord)
zquale erit; quod producum per fe fumme| pw‘sl'cﬂioniseﬂﬂ‘ml:. Atincare-
s ciufimodi progrefionibus falicregula, v ex fipradidis facile demonfiravurs

il THEOREMA: CIITL

Pfamﬂm cerninis ad ibicim propoficis'; difpoficisnihilominus progreffio=
ne ,aut proportionalitate geometrica continua,fi minimusexmaximo & exfen
Quenti minimum_ detzaharur  refidaum maximi, eam proportionem ad fam-
‘mam reliquorum omniuin tehinosum retinebit, quam refiduum fecundi ad pri-
mum.

Proponuinturyexempli gratiay quatuor termini.3.12.48.192.continui geome=
wick proportionales, fi primum, hoc eftminimum, exfecundo , & maximodetra
has, exfecundo fupererit. 9. ¢x maximo.18.quod i minimum perrefiduummaxi:
mimultiplicaueris; hoc ef18g:orictur.s 67 tamifi huiufmodi productum per.g.s
(refiduum fecundi) diuiferis, proueniet:6 3. quod proucnicnsequale erit fummz.
reliquorum omnium terminorum, maximo excepto.Ex quo inferre licet ex. 2o fe-
pimi candem proportionemyeffe. 189-2d.63.quz.9.ad. 3..aucli refiduun fecundi
per fumman dictoriin terminorim multiplicaeris produceturidem. 567 . quare)
©x.z0.feptimi & catera. <1 4 3

Quodvefcistifice poffisius 8o vaierfum fpeculati: Quatuor termini propos:
Gt quensor (uberiptisfincis ignificécar.biizcazErm.s.(quodadt de hisquatuor dit
co decentiiniillibis ; & eoamplivs dicere poffunt) Nuncminimus terminus.m.s.ex:
masiniol bii.dectahatur fiperficdsmidemdum.s.cx fecundo termino.fi. fobras:
‘harursfupétfitds.oxDico-proportionem.nii-ad fummam reliquoram ompitim rer=:
minoruc:akieats. eandem effe, qua.o-riad: m. s. Quambbremextertio & quar<!
tofecundusifiridetrahat , extertiod; fuperfit. ta. & ex quarto.e.iita ctiam tertios,

casex quaro.b. fuperfids. d. . fané i s
Sl ]
e quisqs per e feire poreft Quare ex. {H

19. quintificfe habebia.tadr.ove, C— S ja
caadfid permutandoita. aada. b upoup &y

evtomadsifBifeparandoficatad. « fio O,
Lﬂ(““fzg‘:/’v;d:rmﬂv“ﬁ v iy
licer. misildédico de.d.iadacinem- i
peficletbebicdiadac i B
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iundionem cum Sacurno,ve rurfusaffequarur Saturnumytranfeundum ¢i cric pgra.
242.min. 5 .iter confectuma Saturno toto temporeannorum.19.& dicrum. 3 14
ad rationem graduum. 360.dicbus. 107 40.(poffumus ctid dicere gra.2 43.quia pra
termifimus qualdam exiguas particulas periodorum perfectorum cuinfque plancrg
infuperioribus fupputacionibus.) Tllos ver gradus.  43.Tupiter conficie dicbus.
392 v.ad rationem graduum. 360.diebus.4328. Atgs ita ve diximus,ab vna coniun-
étionead aliam intererunt anni.x9. Aegiptij cum dicbus.3 14 vel circa «

Nuncantem vevideaturan bulz Alfonfi conueniant cum hoc no calculo, 5+
fiderabimus, g Exa(ve vocant)diéti temporis annorum. 19.cum dicbus. 3 1 .cft dua-
rom rerciarum fexagenarum,fecundze nullius,& 5 3 primard fiuc dicrum, Et per hic
Eram colligendo motum mediocrem,cum Saturni,cum [ouis,omilfis adicibus,e in
cipiendoab Aricte,comperiemusg viriufg; planet linc ciulmodi motustranfi
‘bunc permin.s 6.tertij gradus Sagiccariy, idelt coniuncee crunt.

In fine poftea fecundae periodi , uius cra erit.g.ertiarum, fecunds. 1.cc. 47.pri-
‘marum fexagenarum,locus mediocris veriufg ericin min.s 6. gra. fexti Leonis.. In
fine verd tertie periodi,caius era eric. f.xertiarum, 2.fecundarum,et.4. 1. prime, lo-
‘cus corum mediocrisinuenicturin.s 6.minuco gradus.o. Acictis. Acg ita deinceps
infine cuiusd; periodilocus cormediocris coniunéim femper diftabit 3 loco me
dioeri prcedentis coniundtionis gradibus.1 17.idc(kin trigono antecedenti, minus

13.3.Vinde apparet has coniunétiones procedere in contrariam partem refpectu or

inis fignort Zodiaci, edrefpectu ordinis graduum fignor, femper progrediunt or
dine perternos gradus nunquam retrogradicnres. Hine fequitur,ve non duodecics.
iinomni triplicitate coniungantur hi duo plancte, veantiqui putauerunt, fed decics
tantum.& ad fammum ter in fingulo ligno, patio annorum. 198. & dicrum.2 20,30
circiter,ion autem.2 4o.nec.242. Arque decem vices comprehendunt gra. 27. &
vitima vice inucniunturin figno fequenti aleerius iplicicaris. Exempli gracia, po-
‘namus g prima vice coiungant in gra.. Arictis,fecunda coniunctio cricin. s.Sagit-
taxijtertiain.8.Leonis.quarta v. 11. Arictis,quinea in. 1.4. Sagit. 6. in. 17. Leonis,
feptimain. 2. Arietis,0ctaua in. 3. Sagicrarijnona in, 16. Lconis, decima n. 2,
Avsicris,ct vndecima ericin gra.2.Capricorni figni fequécis riplicitatis. Decom igi
wur inccrvalla fingula annorum. 19.& dicrum. 3 14. faciuntannos.18.& dics. 220
Tmmo pertabules Alfonfiscinfmodi periodus non modo nonreperiturannort.z42
e gavtantiquicrediderefod bisaicbus minor st tan Sedisbu a1 o1
eft per dictas cabulas inuenicur effe annorum. 198.& dierum,217.cantum,qui nume
rus multiplicatss per. -triplicitares,c ficiee periodum maiorem , qua erit annorum
7948 dicran. 1 38.quo empore diét planera: redeunt ad eundem locum vbi. pri-
munm [¢ coniunx

Veexempli gratia,locus mediociis Saturni & Touisin fine annorum. 198.dicrum

a7.reperitur in gradu.so.Sagitrarijs Siqualiverimus hunclocum per aggregat
annorum.794.8 dieram.138.cumannis. 198 & dicbus. 2 1. quorum famma cft.
993.8& dics.5 s.inucnietu locus mediocris ipforum plancrt in dicto s limo gea
du Sagicarij. S fiscrimus coram locum mediocrem per aggregacam anno
um.98.8 umaniis.9o.quod erit famma annorum. 1158, & dievi
21 7.repericmus loucun in gradu. 1 8. Sagiteayi & Saturnum in. 16. Leonis diftan
businzer fedvabus corum lincis moruum mediocrium gra.circiter. 1 23. Atq; Tupi-
rer pracedent oportebit coniunéio corum mediocris fcric mulis annis ance
omiteendofve dixpradices,quia fatis eft inueniceintcrualium incer lineas corum me
diozum motuam, Debe-
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advelocitatem peraquam ve.c.a.ad.aunoncrit ergo ve.uiad.e. . Ob hane igitar
‘caufam nimis diflentancum eft rationi, opi-

nari proportionem velocitatis omnium cor e
‘porum grauium per acrem vnam eandemd; o ¢
effe.com velocitate orundem peraquam,

quemadmodum Ariftoteles enfic.

Exempla dictorum.

CAP Ve

Onamus,exempli gratia, aquam effe in denfrate dupla ad aerem, & aliquod
-auc corplsinaqua duplumad denfitatem ipfiusaqua,vnde diétam corpusin
tacead acrem quadruplum erit; quam ob caufam,mediam fi ponderis tota-
lispartem in aqua,& inacre quarcam parcem, ex.7-lib.de infidentibus aque ab Ar-
chimede conferipto,amittere. Moueretur igiturin aquavirtuteillius mediz partis
poderis fuiinacreadt irtute trid quartartivnde proportio facultatismouéris dicti
<orporis i acread facultatem mouentem eiufde m in aqua fefquiakera erit, hocds
corpus appelletur. A. Sitaliud quoque corpus,quod. B.nominctursfimile figura, &
magnitudine corporea corpori.Afed défitatesin proportione fefquialrera ad aqud,
& denfius eritacre in proportione tripla . quamobrem corptis. A.grauius erit cor-
pore.B.inacrein proportione fefquialrers,vnde etiam velocius it ipfo. B.in aere
in cadem proportionc , fed corpus.B.inaerc, duplo maius pondus habebit, qud in
aquacum in acre remancant ci du ponderis ertia pares & in 2qua vna tantum
ita ye Ariftoteli concedam corpus.B.inacre,quam in aqua velocivs futurum inea-
‘dem proportioncsin qua,aquacit défioracre, ex Euclidis vndecima propofitione
Jib.quinti. Sed pracer hirc omnia,fi corpus. A. effee eriam velociusin acre,, quiin
aquasin cadem proportione, equercturex.16.diét lib.quinti proportionem velo~
citatis. A.inaquaad velocitar€ ipfius. B. inaqua ctiam fefquialteram effe . Sedicim
corpus I udenfinie 1 sl & c o R R ol
fequecur proportioné pondetisipfus. A. ad podus ipfius. B.inaqua effc in propor-
tione dupla; Vnde ex primo fuppofito capitisfecundi proportio velocicatis. A.ad
velocitatem.B.in aqua dupla erit;non fefquialeera. i ergo proportio velociratis.
A.ad eam qua eft.B.in aqua dupla efh,& ea,quaclt.B.in acre;ad cam, queelbipfius
peraquam eft etiam dupla( vnde ca qug eft.A.per aquam equalis eri cijqua el B.
peracrem,ex.g.lib.quinti) & cum ea , que eft. A.fit eixque cit. B.peracrem{efpii-
‘altera,erit ergo ea,qua eft- Asperacrem, cixqua eft fume ipfius per aquam fefgii
alera,non autem dupla,ex. 7. einfilem ibr.quinci, Hifce rationibusaccedimusad
confirmandam veritatem yltimi fuppofici cap. 2.
tismot® nauralis in diuerfis medjs alicui” corpori
dem cum ea, queett inter pondera
didi corporisin diétis medijs. de jjs P AWM. A6+
amenmedisintelligendo, quenn- © &
@uofa, aurpinguianon func,ucfun; P FM B 44 (P aquam. AL 4
olemm lacauthuinfodialia quei i gamyy, s f} aquam 3

ropostionem videlicet velocita
poderofiin iplis medijs ffe can

‘qualiber minima qualitate frigoris
auccalorisalterantur, & impermea-

bilesfune. Y 2 Quod.
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Sed,q.b. fimiliter tres quint e ftiphius. d.biex. . predicta. Quare. g ritres quinte
exitipus.£g.ex. 19, quini. 3 : i iy

Dicamusigitur hosmodo eum. £b.torum adtorun.b. 1 ia fe habear ve abfeie
fam.b.g.adabli m.wh&w&ﬂicﬂﬁhﬂﬁnﬂmﬂmﬂm&&m
£b.ad relidupm,i.gpexrbiesicve otum. £ b.aditocum.r.biex. 1g.quinsi Bucliy

Sed iam b & probavimusira f habere fruftum.a.d. c.c:ad paraholam.dib.g. va!
mitadninfed Vi ad.tonicaaffumpra it vbis A yist.ad quanm fic fe haberer: 1
h.bhocefteres quintawipfius.f. ghocelt.qur,quare e 1. quingt. praportio frufti.ax
d.c.c.ad parabolam partialem erit ve.q.r.ad.r.i. Exiftenseigitur.:
‘sabol® ¢t,q. centro pastialissergo, iscentmum erit frufli propofiti. -

Sed fi nuilo folido incereedensesyolui ifiuftia.c. cicusinueni

inueniemus primo centrum.r.torius figura cx.8.{ecundi ciufdem conftituendo.b.r.
sres quintastotius axis.b.£& centrum.q.parabol.d.b.e.partialis fimiliter.
Nunc igitur manifeftum eft nobis, eandem proportionem “foreipfiuszg:da”
ad. r.i. quefruli.a. ¢.ad portionem. d. b. . ex. 8. dita. Vide ex coniunta pro-
ortionalicate ita e habebic.qi-ad ir-yeab.cadid.b.c. fed vtab.cad.db.c.it fo
et o quod wnaquequchanum duarum proporcionum [eipialeta
ad.b. gicoquod.Eb.ad.b.g. itafe habec.vt. m. n. ad. o. n. quare
m.nad.enitafe habebic ve,g.iad.r.i.vade diffundtim.m.t.ad.c.n.iea & habebisve
qrad.r.i. Iungaturigitur.r.i.que quidem.r.iita fe habeatad.r.q.vet. n. ad. t. m.ve
babeatur centrum frufti. B






OEBPS/images/facsim139.jpg
DE PERSPECT. 127

inde. k. R. parallelamipfii.a. habebimusaleicadinem . k. R. quam quatebamusin
noftro plano. Quod cum fui natura clarum euadac, laborem ratiocinandide co,

conrorsa . cuilibevel mediocriterin praclatifima hac fcien”
tia erudico relinquo. ideft, veprobeaur. k. R.fi-
perficialé,zqualé efft corporea. Sed tollédo fuper-
Buiraré linearum, & hoc accmodantes vt in figura.
¥. diligenter confiderecur figura. H.

SVPRREICIALISY Car vit
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etiam colledus ciin angulo.o:2.c.grad. 1 -hi tres anguli efficient angulum, d.a;c:
dictum grad.108.min.33.

Examinatio anguli.u.

Ducatur.d.n. quam quidem.d.n.cognofcemus vt finus anguli.d.o.n.gra.45.nam
angulus ei contrapofitus.q. o.p. eft dimidium reti, quare.d.n.erit partium. 707 ro.
alium qualium.d.o. firit.1 00000, fed d.o.eft partium. 1 15 270.qualium. . d. cft.
00000.nam.c.d.vt finus anguli.c.a.d.gra.6 3.min. 22.cft partium.89 389. o. e. ve-
1o cltpartium. soe0o.talium qualium.2.0.¢lt.100000.ve finus anguli.c.2.0.813. 0.
fed ve.a.0. cft parif. 5 1762.hoc eft ve.a.d.eft.100000.ipfa.0.c.crit partii.2 s §8 1
quaiunéa com fuerit cum.¢.d.effciec.d.o.partium. 1 15270.v¢ dictum cft, quapro-
peer cum. din. fe partium. 7 710.zalium qualium.d.o.fucric. 100000, ipfa. d.n. crie
partium.8 1507.calium qualiur.d.o.erit.x 15270, ideft qualium.d. 2. vel. d. u. eri
100000.quz quidem. d.n.cft finus anguli.d.u.o. gradunm filicet.s 4. 36. cuius du-
plum eritgea.tog.mi. 2.debebartamen cffe.08.m.0.

Examinatio anguli. d.

Accipeangulum.2.d.o.gra.26.
min. 38. ve fupra, cui applica angue
Tum.o.d.n.gra.4s.min. o. imul cum
angulo.u.d. n. refiduo cxredo gra
duom. 5. minu. 24. & conficiesan-
gulum.a.d.u.grad. ro7. minu. 2.8
Rabebis propofitum , quem tamen
oportebateffe gra.108.min.o.

Quod autem omnia reé fuppu-
tata fint,ex (imma omnium angulo
rum patere poreft.nam colledtis om
nibus quinque angulis. a.c,d. £ u.fi-
mulhoceft grad. 1o8.minu.s.cum
gra. 107.min. 2. cumgrad. 12. eff-
cientgrad. 4o.min. o, fimma zqua
isfex angulis redtis.

ALIA
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cnumerb, verbi gratia: g2 pracepit regulydetrahiprimum nimeruin €x feindd ,
nempe. S s el Sl 72 éonferuetur, tumdetrahi iubet bi
‘narium ex primo, fic inpropofito exemplo remancbune. 8 Huiwsaurem. 13, dir

. diuminfeipfbm multiplicariiubet; quod cum fit;9:dacur nusieris. 8 .cx quot 8 1.
‘primum numerum conferuatum, nempe. 72.vult regula detrahis fic remanchit. 3.
cum huits.9.quadrata radix detrahenda eftex dimidio ipfis:18.quod ficare giia
draum, ficfipererit. 6.hoc eft. 9.cxceptaradice quadrata, qui.6: cricminor pars
‘quaefita s maior vero. 1 4.quarum produétum.8.4-coniunchum e partiuny differen
tia prabet exade. 2. 5 g

Cuiusrei hac et fpeculatio. Primus aumerus minor , qui proporitur diuifibilis
fignificeturlinca.q.g:maior vero lineas x.cm cogitemus.qrgidiuifirm, ‘cuius maior
parsfit.q0.minor.0.g.differentia.q.p.ex quo.pio.zqualis eit.0.c:fitateem prodi-
‘@um. b.o.Oporter igitur,ut.b.o.fimul cumdifferentia.qparuate itminero.x.
cundd propofito, qui no:m&,qumuzmﬁ.mpm[;m. b.oicum differentia
qp-cognita erit, €x: s detraéto primo numero.qgirefiduum eognittin erit;nunc
igicur quodnam eri¢ hoe refiduum? arcendarius qua ratione: ex fussmaib.p: .
deerahenda it.q.g.In primis fi fuberaxerimus ex dita famma.q.p.que pars eftq,
fupereritdetrahenda.p.g.cx.1 o.pais inquamipfius-q.& giiod et quotiefcunque
cogitauerimus.q. o.duabus vnitatibus diminutam, et per.o.g.multiplicatam, fitau-
tem productum.b.¢.nam cum.o.g.toties:b.o.ingrediatur; quot fuhtiinig . vuicat
ex prima fext aur.18.velngifeptimi, decrahendads fitp.g.cxbio.quae. p. uuﬁ
elk.o. g. parcbito.c. zqualem effe.p.g.fi- .
perericitaque. b.c. producum. q. e.in.

i cognitum, erutis autem ex. q.
duabusynicatibus, remanebit.
nota, ex quo.e.i. 2qualis crit.e.c. Cum
igitur produdum.q.c.in.ed.cognofcamus.

imul cum. . Sivoluerimus partes. ..

€. cicognofcere,vtemur.4s.theorema-. ag 3
£ehuios libri, & propofitum obtinebimus snam cogrofcemuie & € confeqich-
£i.0.g: eius zqualem. i o

THEOREMA 'LL baup iy
Dnmm numerumin duss eiufiodi partes, qu pro medio propoRiGHls

alterum numerum propofitum recipiant, primi dimidio minorem  aliud ni
hileft,quam binas primi numeripartcs invienire yq incer ¢ multiplicace quadra
o fecundi numeri numerum zqualem profeeans, cx. 6. Gt aut o eprimisquod
tamen.45.theoremate fuita nobisfpeculatums e

THEOREMA LIL A
! n
Cv R _propoficistibus numeris quibulcunque,  produgtum prir in feciin:
dum per tertium multiplicctur ,atque fecundum hoc productum corpored,
perprimum numerum diuidacur , prouenicns erit numerus =qualis producto {e.
candi incertium.
Exempli caufa,proponantur b tres numei. 0. 1. 13- miltipliéchiids.10.
E L i
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pofitorum. 3.ct. 3. multiplicato. 3.per.1o. fummi. 6.cum. 4.dantu 30: quod pro=
duétum equale crit producto.2.per. 15.nempe per fammanm.g.ct. 6.

Quod vr cognofcamus,tres quan
titates continue proportionales fint

bua.p. proportione. d. q. productum e i
autem.din fummanm.a.com.p.fic.fe. w s
& productum.q.in fimmam.b.a. fic. v 4
it 2qualis.biet.n.o. qua. ki) )
&ita criam.ouu.cidemactuc.

aqualis.p.cth.o.iphi.q.ec.£o.ipf. d.
quareita e habebit.x.n.ad.n.o.ficut
omadaie:& componendo. s:0.ad.
1.0.v6.0.£.adu1-t. & permurando. x. @
oadotyenohoceltouad.uts | I
pasicer.£oad.oh.veomad.utla- R

queficuck.o.ad.o.ex quo ex.zs fextiaut. 2. feptimi.h.equalis eri

THEOREMA LXXXVI

(C VR molsplicatis igaliseribus quanicacibus continis proporcionilibis in
reliquas duas, fex producta equalia fint producto dupli fammz ipfarumm erium
inmediam proportionalem.

Exempli geatia, proponuntur hi efes eermini concifui proportionales.
G GINL6.CIIE.5 400,404 TIC.36. CL:6iNL0F5 4166610472 4,08, 4u100!§Buct
4-in.6:24. queproduca fimul colle@aficiunc nunicrum. 2 28 [ed wancli€ft pro<
‘duétum dupli fummze triumerminoram in fecundumiempe. 33, in:6: 3

Cuiss intelligétia caufa,eres termini Stinui proporéionalés fignificentur lincas
b.enempe.b. .. cuius duplum fc:u.c.cr.b. il it b diet u

c.in.d.c.fitus.cui dico aqualem effe famman productorum
fingulorum trivm terminorum in reliquos duos. Quamobrein ducanear-perpendi=
culares.c.gd.o:b.i:f.a. etn.p.inter.u.c.e.q: siex quo proproductor cieiny cids has
bebimus rectangulum.c. s. & recan- 3,
gulum. d.g. proproducto.c.c.in.d.b. (pasps L oss g0

ex.16.fexi aur. 20. feptimi itemdue 1 Lkt
reétangulum.q.n. pro producto. d. c. | ] 2
ce&ereangulum.b.o.exd/c.in. || 1t
b.d&reftanguiimbacxbd.ind. 4 P& Fri0q0379% el S0
cetpfexdbinceexrsau 20, e )
predictas . Quare fex produ@a zquantur inter fesreplent; producum.us.ex quo.

verum eft propoficum.
THEOREMA W LXXXVTIIL

VA rationecognoféipolfic verieffe proportionern fimime quatiofuan-

sicacum coninasum proportionaliumad fammam (ecundse & rerciz, ¢ans
demeffe; que famme prima &tertiz ad fecundam fimplicem. >

Exempli gratia, i inuenircntur haquatuor quanizates continue proportiona-

€5.16.8.4-2.€arum fmma erit.3o.fumma vero fecunde & etz g Gimma
primz
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- Exempligratia, diftant loca.roo. milliaribus3 (e:inuicem ; vnus atcem viatoe
fingulisdicbus: milliariasaler c10-conficit ftaque: 13 cum. 1o. coniigamus 4
fimma csit.2.peequi diuifs milliasibus. roo. esrius incerualli proferceur. mume
s quaicus dierum quo viasoribus iter agendum eriv prias quam fibi obuicne.

« Incuius fpeculationis gratiam sorumicer fignificerar linca.a.u rimi autem via-
torisiter diurnum fit. a.¢. & altcrius.u.0: cerminus vero.i fit occurd us ita veeodem
cemporcs alter fpacium. .. altcr . .. conteceric, fpaci autem. a. e, tempus
perab dignificetur & tempis fpacij a0 per. c. que tempora crunt inter f&
aqualia, porto: fpacij« a.i <tempus per.. d. & fp per.£ denotetur,aquali
businguam; cxquo cadem proportio eritauc.ad.adgu. b.ad.d.cc.o.uad.ui. que
‘ad.fvnde permutando cademetieproportio cineris ipfius baad ieriplius.c. que
irineris.d.ad irerip(ius.f:& componendoitincrum ipfius.b.ad iter.c Vcitincrom,
difiad iter.fi& permusandoitincrum

b.caditinera.dfive itineris.caditer 4 e b ol A

ipfius.£merito ifaque quéricur itine. 5 S

ab.cdatitinerad.fquiddabitreme . b, s

us.c.nempe dabit tempus.£fed. ooy o &
gmmmcg provniadicquareinpro

pofitocxemplo.£fignificabit gzdies. - ..
THEOREMA CXVI.

A Neiquorum monumentis raditum motum teperimus divinands numeri quena
quis mente conceperit , quojubemus cum: qui-nurmeram cogitauerie’, lnud:
ium cogitari numeri addere cogitato , arque huic fummeyrurfuseinfdem fumme:
imidiomadiungere, tm quarimus,quorics noueratius cotam eam famiaminge:
diarur patcfactis fractisfi quioccurrant, - qun c o gty
- Exempli gratia , i quis cogitaflct numerum. 12, iubebant huic dimidisin addi,
nempe.6.ex quo fumma crac. 8. iubcbant, practetea dimidium huius famim nem.
pe.o. tori fummaeadipngi quee fuiffcr.27.adhac quarebant fbi parchicriiquosics;
gudummam pradiétam ingrederetur, & fin prima-aut founda divilione aut.c
veraque, fradtirepctirentur, ac quoties nouem vlimam fommaminaredicbagury
sotics.4. multiplicabant. Quod f in prima ditifione fiactierant, vlime produss
Goaddebant vnitatem; fin verd in fecunda , binariumy adiungebant , ek quo exax

@usnumerusquafitus proferchatur. b obran 3 o
Pro cuius i ratione it.a.numerus cogiratione comprahenfis te.ipfius.a: cum
cinfdém fmedicrate fimmaetiipfivsic.cum ciyfdem mediecaretide umma, va
de.i.e..tres numer continui proportionales, in fefquialtera proportione cuadent
‘SUMAREUE DNt NUMCT.4.6.9.i0 ¢adem proportionalitate. Vnde ratione ¢qua
litatis proportionum ita ¢ habebir.i.ad.a:quéadmodumig.ad. 4. & permutando. i,
ad.g.quemadmodum.a.ad. 4. L. toties ingredietur.a.quorics.o.ipfam.i.Sed
‘quia fepid coftingitsve i (ccunda diuifione , autin ambabus criamdivitionibus re.
eriancir numet fiadtisanimadaestendum eft numerum animo comprahenfum.a:
E‘.ilicwmlrw;m mi;wm[tmgnﬁnmm. i par eft anrmileiplex: erit ade,
gaucnon. Sipriorimodo ¢ habebit in duabus divifionibus , nullus numerus fra-
Qusadmissetur (ed fjadgmulsiples non eriss amulkiplicibys per duo fempes dif
ferer, &cfi per medium dividasus s gjuldem mediecas impar femper exitynde prios.

~moxd quos
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ELIPSIM PROPOSITAM QVALITER
quadrare valeanus .

Tufiri Viro Francifco Mendo?z.a.

g Vo anteatiio nomine fecerat Marcus Antonis amicus nofter fufficie-
( ) bar. Sed quia, quznunca me pecis, talia func, vefine tripartica gqua-
%) litcraliqua data proportione non pofitaliquis cxa&? intentum perfice-

iusaxesfinca.b etd.c.dati, feurepricx

47-fecidi Pergei, fintd; duo circuli.a.c. L
b.ketg.dh.e.circacaldem diameeros, 41 5

proportionis circulorum ex.2.12. Eut-

clid.fed proportioa.b.ad.d.c.rqualis
ft proportioni maioris circuli ad Elli
fim.cx.s. Archimedisin lib.dc cono
dalibus , quapropter proportio Elli-
plisad minorem circulum altera me-

dictas erit totius proportionis circulo- L

fum, hoc eft majorisad minorem,qua

re Elliplis media proportionalis crit =

inter eos circulos . Nunc vero cum

ex Archimede reperte foerint doa fi- o

e reilines equsles duobuscirca

s iam dictis, & inter has, repera fie: {2

ritaliamedia proportionalis propofi-

Risobrincbione, ity =
Spharoidem propoficam cubare.

AD EVNDEM.

P Ropofica fpharoides eri, aut prolata , aut oblonga, i prins prolata, ficgs.b.
diametcr circuli, qui cam per @qualia fecat,circa quam.a. b. ve circaaxem in-
telligarur {pharoides oblonga, cuius (pificado . d.c.axis prolace, cogitemus nic
duas fpharas.a.c.b.fet.gh.c.circaditosaxes. Vnde quatuor corpora habebi-
mushoc eft duas fphaas, & duas pharoides, quas probabo continuas proportio-
nalesinuicem effe.

Confideremus gitur duos conos re@os,quorum.a.b. diameter fic corum bafium,
altitudo aucem maioris, zqualis it femidiamerro majori, hoe cft medictati.a.b.al.

titudo
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nem & impetum motus, ita ve feparatum  virtuce mouente per aliquod eemporis
fpatium ex feipfo moucatur. nam fi fecundum nacuram mor cieatur, fuam veloci-
carem femper augebit, cum in 0 , impetus & imprefio femper augeancr , quia
confun@am habet perpeeud virtutem moucntem. Vinde manu mouendo rotamab.
cadseam remoucndo tota ftatimnon quicfcet, fed per aliquod temporis fpatium
unuerectur.
Secunda caufa eft,quia quoduis graue corpus,aut per nauram, dut per vimmo-
cum, rectirudinem tinerisnaturaliter appeat, quod claré cognofeere poffumus,
proijciendo lapides funda, & circunducentes brachium , nam funestanto maits
‘pondus acquirunt,& manum tanto magis onerant, quanto velocius voluitur finda,
&incitatur motus, quod ab appetitu naturali infito ¢i corpori per lined re&tam pro-
grediendi procedic. Vnde fitve ponduscircunferentiz: pineosesea ettt
Cunuoluatur,& ex feipfo tanto longiori tempore moueatur , quanto longiusdiftara.
cento,cum e e anvominis i curu. Hane giturobeauims ot quanto
‘maior erit,eiufd; pondus tanco magis vicinu circunferentiz; tanto magis durabic
impecus motus aflamptus. 2 H
Tertia caufa cft,quod fnis dum circunuoluitur, vicinius axi mashematico reuo-
lutionis, quam corpus graue circunferenciz rota;ratione ve@is, cumrora cft inmo
tujciusimpetus non obrinct refiltentiam zqualem & contrario pondereaquiein it
lapofice. bt b

Demachina, qua aquam impellit €5 ublewar . s

AD EVNDEM.
Ndefievein fonte mandauerim,
vasfeumorcarium in quodin-
grediturinftrumentum , quod aquam
impellit, diametrum (i concauicatis,
habere non oportere majorem dia-
metiofiltulzper quam debecalcende |
reaqua, ratio eft, quia fi maius efiet,
neceffarium cffer aliquod inftrumen-
tum quo aquaimpelleretur multogra
il £0F0 Corpore aqueo, quod aprim
effec implere aliquam fittulam adeo
altam, ve eft fons, qua tamen effec
adeo lata ve eft mortarium,
Sicexempli gratia tora fiftula, feu
hirundo,, per quam afcendic aqua. £
morcarium vero fia.u.quod amaled yl_ .
it ve.£fed.fanguftior ipfo.a.u. Nunc
cum replea faerin hc duo vafma-
nifeftum eric, quodaqua ipfius. £~
ciens ericad refitédam cori aquaipli®
2u&aquaaurclifteraque. Equam-
uisaqua.a.0.maioris quanciaris i, &
ponderis ipfa. £ hocautem cuenit ex
¢0 quodaqua. 2. nd impellitaquam
fror0
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rabile it cubicum autem ccontr ficalterabile vndequaques iiads quadrasa inrhi-
bos mutare poffc ifdem exiftentibus lateribus.

Examinatur quamualida [it ratio Ariftorelis de
inalterabilitate Ceels.

CAP. XXXIX

Reiftotelestextu.aa.primilib.de Caelo ca inquit.

“Acciditaucem, & hoc per fenfum fuffcienter, quo ad humanam dixif fi-
ern; & omi preerico cempore fecundum tradicam inuicem memoriam, nihil i~
etur tranfmutarum neque fecundum totum vicimum celum, neque fecundum par-
semipfius propriamvilam.

‘Hoc autem inloco Arifto.non confiderauit,g fimiliter de terra dici poffet,quan
doipfataeminus profpiccreimo abfiue dubio purandum et i cerraluce So
tispradita effer, & aliquis ipfamab octauo otbeveliccviderelnalio pao cemne-
ret cum fidera la qua prime magnitudinis vocantur, & que plufquam centies ma
ora ipfatesra putanturnon nif vt punéta videantus-

IN
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mem planid meridiano , &non 3 dicto verticali.. *

Confidera primum in Munftero cap.16.fi horalogiographia, vbi claré docee
accipereangulum comprahenfum inter meridianum, & planum propofizum, vbi
etiam ponit quandam figuram adificij cum pariete fuper quo defignatum eft quod
dam horologium, & ybi (e manife(té declarat  ita dicens.

Namipfarum partium complemenum . propofitum indicabit angulum , quan-
tusvidelicet fuerit arcus ciufdem circuli.d.c.fg:4 punéto.g.vique ad productam li-
neam meridianam interceptus,qui vna cum ipfo.f-g.quadrantemincegrare videtur,
vein fequenti figura:quoniam arcus.fg.cft (cxaginta partium,qualium.c.f. quadras
nonaginea, vnde concluditur reliquam parcem hoc eft, dawum inclinationis anguld,
fore parcium triginea fimiliom .

Orontius verd cap.13.ij(dé veitur verbis,cum figura fimili ad reliqua autem ipfius
. Claui, videndanondum mihi otium fuis. quod i dabitur , tibilibencer dicam
quid fentiam.

DE MODO DVCENDT LINEAS HORARIAS
fuper cyllindro immobili.

Heieronymo Ferrerio artium €5 Medicine Dolori peritifsimo.

Esionans hmariulinmﬁg:tcyﬂindro immobili, ad orizontemdue
perpendiculariter erecto difficile tibinon erit, (quoda me poftulafti) fi
f modum.s 3.cap. mea gnomonicz obferuaveris , accipicndotamen pro
linea orizontali inabula non aliquam re@tam lineam:, fed circularem,
fimilemque circunferentiz ipfius cyllindri, dicoautem fimilem, co quod i gno-
‘mon.o.x.{upra tabulam fignatus , & perpendicularisipfi orizontali circulari. b. i. x.
effct dimidia, vel tertiavel quarca pars gnomonis cyllindio infixi, oporteret, ve
femidiameter circuli.b.i. x. etiam
effet medictas,vel tertia, dut quar
ta parsfemidiametri cyllindri, v
omnesarcus huiufmodi circuliin.
teripfos azimut incercepe fimiles,
fine arcubus cyllindei » quod
teiplo facilé videre fcientificé po
teris.xeliqua nihil mutada exune
ab co, quod feripfi circa figuram.
$3-cap. vt dixi . Vinde muenta
e :idkamu ‘orizonealis
.b. 2 pede gnomonis:x,nec
mq‘unﬁﬁsuim;s muralis f
b.t.que femper ab orizontali per A
pendicularicer defGendic  itlicd, .
Eunaam . hore propofisincy-

inuenictut «
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proportio péderisa.adpon
dusiplios.bicadem fic cum
caquecetbo.cad.o. efibco
gnitionénoftram cadere po.
Teft, primum cognofeendo
angulos obliquitatis libr,
ideftangulos.b.o-uet.a.
w.quia oporcet femper fup-
poncre firum aliqaem no-
tum. Si nobis deinde co-
ita crit proportio ipfius.

HR i
quemur cognitionemangu
lib.er.0.2.1.& per confe-
quensipfius.0.a.t. ciusrefi-
dui,vnde poftea beneficio
angulorum.e.cet.rectorum
& laterum.o.b.et.0..cogni
torumiin cognitionem.. &
eto.c.facile deucniemus, € A P. VITIC

Vod autem idem Tartalea in.6.propofitione, & Tordanus infecunda ‘paree;

fecundae propofitionis feribunt;maximum quogue erroreminfe continct
Dicunt enim anguli
h.a. £, differentemab
angulo.d.b. f.aliara-
cione non effe quim
per angulum conta-
Gus duord circulorii,
vein fia figura feribic
Taralea; id quod fal-
fifimum cft. Quiab
caufam in fubicripta
figuraielibra. B. A
&cius centrum.C. et
. centrd regionis cle
‘mentaris,et.A.ct.B.
ulinez inclinationd .
Tmaginemor deinde
Jineam.B.K. paralleli.
ipfi-A. u. qua gyram.
B.E. A-inpuncto. K.
communi (cientiz pre
cepto feinder,& habe
bimusangulum.K. B.
Z.zqualem angulo.
H.A.F.ideftu. A.F.
(quia.H. w.ee.D. und
fune) cum ex.2. libr.
primi Euclidis angu-

Ius.
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cundam yerd cx.z 7.¢6.38. ciufdem,propterea quod in. 37.probat mediante maiori
diametroipfius hyperbolis & defectionis. n. 38.autem mediante minori diametzo
ordinatéad maiorem.

‘Tertia autem paffio,non nifi circulo conuenit; pace ipfius Cardani diétum fit.

Quaproprer &'zircu)m.qa.b.mms diameter fit.q.b,contingentes vero abextre
mitate diametri fint.d.b.ct.q.g.per pun@um autem,o.quoduis,ipfius circiferentiaf,
tranfeant.b.0,gict.q.0.d.tanc dico productum.q.0.in.q.duyelb.o.inb.g cquale ol
fequadraro,q.bquodita probo.

Nam angulus,q.b.d.feu.b.q.g recus cft cx. 17.tertij Encli
Qs ex,30.4plius lib.angulus verd.b.q.dufeu.qub.g.communis eft. quare.b.q.
proportionaliseric incer diétas lineas.q.d.c¢.q.0.& inter.b.g.ct
‘propofitum cx.16,6:Euclic
. Sedfi circa diametrum,q.b.mente fingamus aliquam eliplim, qutangat ipfum
circulum duobus punétis me-
diintibus,q.etb, (nam pluribus

fetimpoffibile,cx. 37 . quarti
Pergei ) claré patebit, quod pii

us.o.crit extra circunferentid
ipfius defecionis,quare ipfa cir
cunferentia fecabit. b. g. vel. q.
d.nalio punéto, vndeipfi non
oceurret id quod probauimus
de circulo,

Admiratus etiam fum, ipfam
Cardanum dicere hyperbolem
ifa vocari,co quod angulus con
tentusabaxe ipfius figure, &3
Iacere trigoni in hyperbole ma-
iorfic quamiin parabole , quod
exiam confirmat paulo inferius,
nam hoe verum noncfty imo fal
fiffimum. Talisenim feioits
nominata fuit; hoc eft hyperbo
les,imili ratione,qua elipfis feu
defedtio ctiam vocata fuit,nam
ficutin ipfa defeione quadra-
tum ordinace..m.minor cft pro
du@oline.cm.in.c.c. per fign
ram fimilem produéto.d.e.in.e.
t. quz eandem obrinea altiru-
din€ ipfius..m. veipfe Pergeus
monftratin. 13. primilib. ita in
hyperbole dictd quadrarum ex
cedit quantitatemillivs figura,
per fimilery dicte vein.x2.ipfi*
Pergei facilt videre eft fed pre.
ter illas paffioncs , quas notat

Car-
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v+ dinidentibus numerum divifibilem per proveniens,ositus numerts divi-
dens? s e
Sie fubferiptus redangulus.o.e.numerusdiuif. —
il qui producitu,fam x.2.0..4.¢.QUAM ¢,
€.ina.0.quare fi.1.0. diuidens fueric.a.c. prouge
nicns erit f vero.a.c.diuidens EXTICerita.0, pro~
ueniens erit futurum.

THEOREMA XIIIL

Ocipfimalia quos ialicebit fpecularis

Sic linea.q.denocds numerum dinifibilems¢e.0.primi proueniends inea.c.pti
‘mi dividents, ecundi pmucnicnlf‘uiﬁdltllmnn.ymd-xuidcnmfumcm. Jam ex
indicara. definitione diuifionis nono,cheoremate huius librisdabitur proportioid.
‘2d, 0. prout dacar. <. ad vnitatem fignificatam. li-

a8 permutacim.a. ad, ¢ficut;0.adhifeda,  —— g
adu.fic e habet prouc, 0.ad.i. ex eadem definitio-. 0 ©

e dinifionis itaqsfic ¢ habebita.aduwfcutaads - i
“evndean.aqualis crit.e.cx.g- quint .

THEOREMA X V.

V‘Ndc prouenic; ve qui velit cognofcere cuius numeri. quatuor quinte par-
1V tes, fint, duzterigaue quid fimile, cofultifime faciac , fiad unam candemgs
denominationem reduxerit.
__ Prouin propofito cxemplo,ci denominds cSmunis fic quindecimcuius du ter
i fune dect, S quatuor quinta duodecim,comunis aué denominans. 5. multipli
candus it per quaruor quintas, filicet duodecim, & productum dividendun per
duas tertias,hoc oft decem,ex quo oriantur decemogto quglitus numerus 2

Quod adredudtioné numeratori ad ynam & eandem denominationematinct,
-aufa it quo uti poffimus regula de tribus, qua wibus mnummodo notister-
minisindiget, quoquartusa predidis dependens, inueniti poffic,. quandoquidem
Biniill seloseins; aibis cermitis compec hondi pofiie At guodad muleiplicas
nem (peétat denominantis cmunis ¢l numerante denominantisincognitiée di
fionem produi per numerancem cogaitdllg nihilaliud funt, quam quartircerminit
inuenire  ita proportionatum eertio vt fecundus primo. >

Excmpli gratia,ir. 2. denoeds nume-
santem denominantis cogniti, qui figni |+ f=—t-oetl | —i—F—1
ficeturlinea.o. ct.c.ficdenominantis o A 19
&ogniti numerans, denorati linea.wimo  F—tms A r———A
verd & cogniti.o. nempe.quatuor
?uimz,!amli i i per . dividemus dabituriu.
ic R habensad.c. ficut.0.2d.3,ex.20. fepimin {

B o2 Tnue-
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com cft}ideo cognofcemus e fed cl.e.uminon it ex: 8.8 periultimd primis,
fidempes faeritquadrarum.¢.u.ex quadratosa.u.rémancbicnabis cognitt quadra-
.2, e &cficnora cricnobis perpendiculatis:a.c.ex pedulcima primi i gidsm-
‘.cfimoltiplicata furicin dimidium.o.u.dabit nobis fuperficié trianguli. 2.0, u. €x.
4r.diétlibti . Exquia proportiotriangulit.o.v.aderiangulum.uii.n.(propeer fmi,
Theadinem ) eft ve quadsati, 0. w:ad quadrazum.n.i.cx communi feientia cum viia~
quequeiltarumyproportionum dupla G proportiont.oiadin.i.cx; 176118 fexty.
deinde cum nobis cognice fint tres iftarum quatuor quantitatum hoc ¢ft fuperficics
riangali.a.0.u.fuperficics trianguliui.nii 8¢ quadsati, o quare ex regula de tribus
cognofcemusexiam quadracum.ni.& ic.n.iJacus primitrianguli , vnde reliqua fa
zera flicd nobisinnotefcent ¢x ipfaregula de tribus,cum dixcrimus, fouidir nobis
.. roncaip.dabit.n.quod etiam infero dewis FrerR A
Poffemusetiam ica boc petficere, ' 2
feiliccrinnenire.x. quantitatem me= ~ &5
diam proportionzleminter duas ft-
perficicscriangulorum, vnde fupes- G
ficics trianguli. 1. 2. 1.0.ad:x. fe ha- Sl
bererutauiad-ion. &ira exregula 5 S
detribuscognofcemusi.n. Multoté
pore poftquam hoc theorema confiruxi , ipfam confcriptum inueni in decimo
fecundi libri Toannis de monte Regio, fatis tamen obfcur? expreffum.

98

THEOREMA CXXXIX

T codem primo librovltime partis numerorum, Tartalea probat, viaalgebre
quod quelibet duo latera trianguliorthogoni}, angulumredium continentia,
Tineertio longiora per diame-
_erum ciceuliingeripubilisinip--
fo. eriangalo. fed hoc breuis
‘geometrict potelt dembfirari,
‘quemadmodum in fublcripta
operci
~quéd cumanguli. A. 0. u.ct.n:
omnes fincredt et Au.zqualis
et Angqualisuodipie A
uiet, A zqualeseruntdiame-
woipfius circuli - Sed cadem. : z
Awer Anfunc foperfiaum , quo.AB.ce.A.C.{une maiores.B.C.cum.Baver.C. .
finc xquales.B.C.cx penultima eertij Eucli- i

THEO. SEQVENS THEO. CXXXIX.

2 Slmilimig nono capite fecundi libri nouz (cientiz poterat ipfe Tartalea brewio
rimethodoabfgue vila operatione iplius Algebrae inuenice, A Hurefpedu. A

- E.effe vt.4.0 vno feptimoad vni, Nd ipfe fopponit. A.E.decim parté effc
Al
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)| Vamuis omnialibriquinti EucliduerifSmafirt.

Animaduertimus tamen permilsos [umma cii
difficult ate corié demoniirationes percipere Pra-
clpue ubiquinta, aut feptima deffinitiones emf~
dem libri necelfarie fans. ths énmm adeo obedre
— widentar, uslonge factlius admifiurs fint bec o~
[ira pofiulatatanguam clariora.cdtqueetiam tanguam invellediu
commadiora,quam [it ilnd quintam idemd, ultimum poftulattm
eiufdem in primo libro pofitum,de linca dias alias fecante. Quan-
dogurden ifs noflris posislatis admifis fequentsa Theoremara per
facillima reddentur. e i

Horum antem primum eit.

Qyon tota compofita ex @quali numero parcium zqualium , funt innicem
2qualia.

Vi quis diceret omnes proportiones qu copofice fint ex aquali numero alia-
rum proportionum inaicem qualiam, fn crim inuicem equales, quod Eacli-
desconatur demonfiarein.2 2.¢t.2 3.quinct

SECYVNDVM

Quon fiarorisqualibus dewacte fucrin equales partes, qu remanent erune
parces inuicem zquales.
Ft & conerfo i zqualibus equalia addas compofita erunc inuicem aqualia.
Quodinipfisproportionibushoc loco femperintelligendum cft.

TERTLVM.
Queeft Euclidss ﬁpu}rfn propofitio..

Qo fifaennt plurescermini quales inuicem, ratio feu proportio ynius ip-
forum ad alium eereium erminum maiorem,minoremiic, fed ciafdem gencris, cric
eadem que cuinfuis alrerius termini ad cundem tertium. Et ¢ conerfo, qua fierie
proportiotertijermini ad viium preedictorum equalium, cadem eric, [pecic , cum
alio corundem terminorums

QVAR-
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Animaligitur, fecundum diftantiam obiedi, oculum accommodatad reciien-
dum quam exa@ifiime [peciem ipfius obiccti, & hoc voluendo ambos oculos,vnum
verfusalium, ita quod interfectio axium it in fitu feu Joco dicti obiedti, nam tunc vi
deantambo vel aliquis corum folus, in tali diftantia exacté obiecum videbit.

Vnde fequitur obicctum vifibile,comprahenfibile non effe ab vno tantummodo
oculo inquolibet ituaxis ipfius oculi, fed in co , vbi alius axis interfecatur a dicto.
Qua quidem interfedtio poteftfieri propinqua., vel remota  vifis, ad certos tamen
terminos vigque.

D¢ huiufmodiaxium vifualium interfectione feribic Alhazemin.2.ct.15.propo
fitionetertijlib. Vitellio vero in.32.¢t.45-ciufdem.

Quod igitur dico,verum eftyideft, quodfivno tantummodo oculo afpiciemus
obicéum aliquod, ipfum nunquam perfecté profpiciceur, nif cum oculus ita fitus
fuerit, ve cius axis cum axealerius in loco obieci fe inuicem fecent , quamuisalcer
oculus nihil videar,ci aiic duobus oculisin tali fitu c6ftitutis obicct videmus vnum
rantummodo nobis cernere videbimur,8e fi extra talem punétum interfeétionis ip-
fumobicGum pofitum fucrit, tune duotalia, obicétanobis apparcbunt , fed huial
‘modi rei caufam alias tibi manifeftabo.

Hisigitur cognitis, ponamus aliquam

uli fuperficiem effc. . h.infigura. B.
obieGumautem vifibile.b.oculosvero.a.
ct.punétum autem:n.in fuperficie fpecu
i3 quo imago ipfius. b. refiectitad.a . &
punétum.c.a quo refleciturad. u. ct.c.e.
fic comunis {cctio fupesficiei reflexionis
radiorum,b.n.a.ct.c.£.fit communis e &tio
fuperficicireflexionis radiorum.b.t.u.qua
rum vnaquaq; fperficies reflcxionis,ere-
Qacftad fuperficiem (peculi.g.h.ve fupra
diximus. Nunc ex.19. vndecimi Eucl. fequitur communem feétionem harum duas
rum fperficicrum. (b.c.d.ilicet)ad reétos criam effe fupra faperficiem fpcculi. g.
hxum qua.b.c.qualiber linearam. aun.vel.u.t.reflexarum ( producte cum fuerint)
feinuicem incerfecabunt ¢o quod duo anguli.d.c.m.ct.d.n. c. fimul collecti minorcs
fone duobus rectis, & ita.d.c.t.cum.d.t.c.cumanguli.an.e.ccu.t.reflexi, ipfis con=
wwapofiti, zquales fint angulis.bn.c.cr.b.t.c.incidentiz, quorum vaulquilgs ex. 32.
primi, minor cftreGo.

Dico etiam quod in codem punéto huiufimodi catheti.b.c.d.inquo interfecabi
tura linea.a.niin eodem fecabitur alinea.u.t.& quod punétum diéti concurfis, can-
tum depreffum crit fub fuperficie fpeculi.g.h.quantumb.fupraipfam reperictur.
Namangulib.n.c.ctdun.c.funcinvicemzquales, angulids.b.c.n.et.d.c.n.reti. e
verd communisambobus triangulis.b.c.n.ct.d.c.n.vnde ex.26.primi Eucli.latus.do
c.commune, vt trianguli.d.c.n.equale cric lateri communi.b.c.ve trianguli. b.c. n.
Tdem etiam dico de lacere.d.c.vtipfius rianguli.d.c.t. quod equasur laceri.b.c. ve
srianguli.b.c.t. Vode cum.b.c.ynum, & idem fic: d.cigitur cciam erit& ipfum vod
&idem,quod crit propoficum.

Nuncaurem cum hi duo radij invicem fécentin puncto.d.crgoinipf puncto.
d.yidebimur nobis viderc imaginé obiecti.b: ¢ ope duorii iftor radior. na.ctc.
wita inuicem fitor, videamur nobis imaginé profpicere.Vade i intali calu, vnus

ocu-
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eft angulum.p.q.u.0bulim effe; T
feriprum effecirculum, cuius pori

citcun-

emurergo circa triangulum
minor erie medietate einfderm medij cir-
culi,viam ex 30.Eucli.lib.tertjnouifti.nunc imaginemur dictum circulam circum
lineam.q.u.locoaxis verfusax.mouerisvnde girus efufdem,per quem tranfibac in
V.x.remoucbiturab eadem linea nonnihil cum morus eric & primo fitu viiequd
adfecandam dictam lineam. V.x.in alio quodam punéto incer.p.ce.xredibic; quod
quidem punctum i
eritinter.0.ct.xangu
Ius.q.0.u. maior erit
angulo. q. p. . Sed fi
idem punct eric in-
ter.pict.o. dictusan-
gulus.q. 0. u. minor
a . dequag-
dé retuipfe median-
te.20.0ib. e 16.ib.
‘primi certior ficri po-
& Valde miror g
hac Toannis Cufinidi .
@aad hrcvlque cempora anto i praiofint habica, veab excellensibus friptori-
bus quafi i proprij corvm ingenij parcus effent,de verboad verbum v chefauros,in
fuis ipforfime libris refcripra fuerint,quemadmoduin jam omnes adimonai inmea
‘gnomonica Orontium, Munfterum,aliosd; permultos fecifle.

GAP XTLIT.

Xifs, qur de nonnullis effectibus ducendo n perfpediua tertium corpusrega

lase, g octo criangulis equilaccribus eft erm nacum, eire defideras,oc v
elf capue: vnde i, auequomodo probetur quaflibe duas facics oppofitas il
dem corporis oftoaedi inuicé quidiftanceseffe. Quamobrem fic hic fubforiped
oftoaedri, cuius diameter vna ft.b.q.cc.b.p.
Lvina ex Faciebus, cui opponatur ficics.q. k.
d.quasadinuicé wquidiftancescff contendo
fintalize dua facics, queineer has ponuntur .
budker.q.p.l & 2 pundeis
metri.ducte fine quacuor finea.b.asb.i
uad punéta.s.exu.dividentiakud.ct. L p. per
‘medium, vde ex 4-primi Eucli. quatiior he
lincazadinuicem equales cruncfumedo cas ve
bafes triangulorii.a.d.b:
adinuice quogs 2qdiftl
wab.qa.e3.27.primwiqa f imaginabimur dia
mettom.b.qunc ex.4.aut cx.8.ciufdem lib,
habebimusangulos:a.b.q.ct. u. q.b. 2quales
inuicem; fed ob eafdem ration
Iactipfi.dkvadecx rs.lib.rr.facics, b.
parallcla fitzau zquidittans pfi, q.d.
primam propoficum.

ideft

Ad
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De inuentione acxis propofite portionis date fphare.
AD EVNDEM.

AViks: propofic alicuius dat fpherz inuenire poffsita tibi operandum eft

vegratia exempli. Propofita nobis eft phara.cii.c.r.diametri cognit: pro
pofita etiam eft nobis cius pOrtio.n.e.u.axis.c.2.cognite minoris femidiametro, da-
a ctiam nobis cft proportio alterius portionis minoris hemifphario. i. . t. ad por-
tionem.n.c.u.quaritur nunc quantus fiaxis.c..fecundz portionis hoc eft defidera-
‘mus cognoféere proportionem.c.xad.¢.a.vel ad diametrum ipfius fpher.

‘Cuius gratia reperiatur primd proportio circifesentiz maioris circuliipfius fphe
rzadeius diametrum,que feré eft v.22.2d.7.cx Archimede.

‘Quo factoinueniacur quantitas fuperficialis huiufimodi maioris circuliqua feme
per xqualis cft produéto quod it ex femidiametro in dimidiom circunferenia ip-
s circuli,ex codem Archimede. Et fic cognofeemus quartam parcem faperficie
fpharica fphare propofite ex.3x.primilib.de fphara,& cyllindro Archimedis.

Deinde famatur tertia pars producti, quod fit ex {emidiametro in fperficiem
maioriscirculi & habebimus conum,cufus bafis erit circulus maior, altitudo verd
femidiameter propofitz fphar ex.. duodecimi Eucli

Quadruplum poftea huiufimodi coniyeric quantitas foliditatis e corporcitas to
ius fpherg cx. 2.dicti lib. Archimedis.

Imaginemur poftea (pharica portione.n.caulined. e simitate ad extremitaté
bafis,cuius.c.u.quantitasem cognofcemus s hoc modo filicer, fimendo sadicéq
dratam produdti.c.c.in.c.a. coquod g
quadratum. c.u.zquale cft quadrato
2.0, & quadratg. a.¢. ex penultima
primi Eucli.he, eftproducto quod
fitex.ca.ine.cx. 34 tertj ciuldé,
&quadrato. a. e, hoc eft producto
quod frexic.c.imea ex. 3. fecundi
ciufdem.

Tnuentapoftea.e.u.ponamus cam
‘ynius circuli femidiamerrum effé,cu
ius fuperficialis quanticas criaminuc
niatur , ve fupra dictum eft, quae qui

qualis it fuperfciei portionis
n.ccx.4o-primi li. Archimedisde
fphara, & cyllindro.

Hacautem quanticas vltimo inué
tamultiplicerurcum tertia parte fe-
‘midiamerri dacz [phra,& habebi-
mus foliditatem vaius coni wqualis
sggreqaro olidiats porionis.n. .
wimul fmpresci foliditate vnius co
i cuius axis fit2.0.rcfidud femidia-
‘mewi noflre fphare dempra.a.e.ba

EL s






OEBPS/images/imagesFigure4-3_BenedettiDiagram.png





OEBPS/images/facsim275_annotated.jpg
E P ST O/L AE: 263

Sed ficirculi propofii feiuni fuerint amatur.b.i.diameter maioris, qui fia fe-
midiameter vaius circuli circa centrum. o.& hic circulus vocetur. h. x. coniun;
tur deinde femidiameter.0. i minoris circuli cum femidiametro.a.. circuli mato-
tisé cx huiufmodi compofita linea, fist ynus femidiameter.a.x.circuli-x.n.concen
trici cum maiori,& 2 puncto.x.interfeionis horumcirculorum ( pofito quod fein-
uicem interfecent) ducantur per eorum centra.x.a.ct.x.0.vique ad ipforum circun

rencias in punctis.d.ce.£dug
linca, vnde habebimus. x.d.
zqualem.x. £. o quodramin
X.d.quam n. x. £ reperiuntur
diametriy& emidiametri am-
boram circulorum,facto deni
quecentro.x. vniuscircalicu
ius temidiameter gqualis_fic
vai carum.x. d. vel.x. £ olu-
tum eric problema, dicta ra-
tione.

Si verd diftantia duorum
propoficorum circulorum tanca ferie, quod fectndi circuli nequeant (¢ inuicem.
tangere, vel fecare,tuncalia via incedendum erit, qug talis eft & generalis.Ditida~
cur 0ca.q:b-perequalia in punéio.z.circa quod fignétur duo punéta ab ipfoequidi
frantia.K.ce.p.diftantia vero.a.K.facta ic femidiameter efle vnius circuli- Kux. citca
cencrum. a. diftantia autem. 0. p. femidiameter alcerius circuli P X circacen-
trum. o. qui quidem circuli {c inuicem fecentin pun@o. x. 1 quo cum due file-
ning. x.d.et. 0. per centra dictorum circulorum, ipfe erunt inuicE equales, €0
cuntib.K.aequalisfit.q.p.igitur.x.d.ct.q.p.cruntinuicem equales, fed. fx.xqualiscit
Gp-quare..fiequals erit.x.d.cunc fi.x.centeum fuerit vnius circuli, cuius {émidia~
merfic vna dictarum, problema folucum erit. “

“Talis etiam {olutio commo-
daciitad inuenicadum dictam
circulum cuiuflis magnicudinis,
dacotamen p cius diameter, ma.
ior fit.b.z. cum in noftsa porefta
teficaccipere punéta.Kocc.p.pro
xima vel remora ab ipfo.z.ad li-
bicum. Vadeabfgue vila diuifio
neipius. g.b. per mediam, facs
exic ignase puncta.K. ec. p. dua-
busdiftantijs mediantibus.b. K.
€t.q. p. avicem zqualibus , &

ropoliti

W, 00 ;’MM/,JJL»MW ¢ oo
/ ’,M-;:j %‘Mé; W.)m wé’,»/wh G Stiger.
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THEOREMA XXXV,

¥ svrs numeres peralcerum multiplicatus , & divifus ; medius eft propor-
tionalisintet produétum multiplicationis., & proueniens diuifionis .
Fxempli gratiaslh 2o:multiplicéeur pes quingue & inde per quingue diuidantur
produdtum Crit. 100. PrOVETIERS. 4. inter quos numeros. 20. medius eft propos-
cionalis. q il e
-~ Hocvefpeculenuir, proponatur numerus mulriplicandus & dividendus  quifi=;
nificeruelineas use. rliplicans aurem & dividens linea. a.u.multiplicaionis
productumiit,¢:a. proueniens ex diuifionefitoos ¢ Nunc proveniens. ¢.0. per huk
merii. a. u. dinidentem multiplicetur, cuius multiplicationis. produttu: fic. cvis
quare, cadem arit proportio numeri. a. ¢ fu0 s
ad numeram. e. i. quaeft numeri. u. ¢. ad
‘numerym. ¢. 0. ex prima (extiaut. 18, vel
1. feptimi. Sed cum numerus. . ¢. ex. =
. theoremare prfentis ibtis ppmaro W
i, equalis fir. verum effe , quod, propofi-
cum fuicconfequenuss 1 1% £ 7 A M 0F HT

THEOREM A X XXVl

T S i 00l G

C VR i, qui propoficummumerum ita multiplicare & diuidere cupfantyvE pro
. duétum muléiplicationis, eum it multiples proenicnti-¢x; diuifione, quam
quaticur,e& famancaliquem numerum pro-multiplicance & diuidente , qui it a

dixquadrara denominantis qugfite multiplicitatis. i %
Exempli gratia, proponuntur. 20. maltiplicanda atque dividenda s ita vt pros,
dugtum muldiplicationis nonuplum fit proucienti ex ditifiones nempe; v, pro-;
weniens, nona pars it ciufinodi producti , quare quadratam tadicem ipforum fio-,
wem, ideft denominantis famune , tria fcilicer, mulsiplicantigitar &-diuidunc.
dara. 20. ex quo produdtum erit. 6o . proueniens autem. 6. cuyduabus tertijs « 8,
propofitum fequitur . ] © b2t
nius fpeculationis caufa, fignificeeur numerus propoficys finea, us ¢, multipli-
cansauzem & diuidens linea. u. 2. productum fit.c.a:proveniens« .0 guadracam.
Verd. a.u. ft.x.a.eritigitur proporeio. 2. ¢. ad.g.o. dupla proportioni. a*.ad nume
sum. u. ¢, cx pracedentitheoremare : Adhac, cogitemus inlinea. u, @' vitazem.
ui. terminenturd; duo produdta. e, .¢xx.i. quare éadem erit proportio. a. ¢.ad.¢e
queelta.c.adu. ¢ numerus enim.csi. ( quamis fuperficialis idem eft cum nume-
rolineari.u. e. fed. 2. ¢.ad. e.i.ficfehaberficur.a.uad. u. i. ex prima fexei aue. 18,
vel. 1. (eptimi, ( quod ipfim dico de.ax.adx.i.) quare proportio, a. . aduci-hoe:
eft.xn.equalisesic pportionia.e.ad,usg.acrigelimorertio & trigefimoquarto thico.
‘remate probacum eft proportionem numri. a.s. ad vaitatcm,duplam eife propor-
tioni eiufdem numeri. 3. ad. u.x fequirur.
igitur cum dimidia fintequalia, ot ctiam
wqualia effe: hocielt proportionem numeti.
a.¢.ad numerum. e.0.zqualem effe propor ! il
tioni numeri. 2. x.ad vnitatem. Traque recte
fumitur numerus.a. u, ciafimodi ve quadrac
. ipfius.
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eraavde centrislibras feutera: Adpice igitorin.g: fiupradifa; quotl cumappin-
fefuntntornesillaparees poaderamspardiuonginidinissples I co ks
vt pundiis.c.ct.d.imagineris duas lineasiesoser.diuinuicem quales 8¢ fert per=
pendicularesipil. K hocclcficenve i cenums magines s o .
quazfic parallelaipfibk.qua diifa ficin punctoli: fpracg. Hinc nulli dubiumy ciic;
cum.g.fuerit centrum cotius ponderis appenfiiplil Kiquod:isfimilitéretitcentrum
@ direéielocaum fic fupra. g Hoc eftineadem dircétionss Jineas quod quidem
‘nonindigeraliquademonfiratione., cum pe fe fatis pateaty Vnde ¢x-comimani
coricepru:oseric centrum ponders dppcnfiipfkJ.h. ctu: crit centrumsponderis apt
penliaplih. Seimus i ecimumduonumshos ot p. i St hscon
tinnatorumpertoanivl:k. Nuacergof eonfideremiis.Lk divifam cficshoc cltdis
fiunctam in pun@io;hinuenicmis nibilominus.iscénirum e e dictorimy pooderums
& quod tantuim cfipfas cflé continud; quanmum divifam in diéto pitoéto. b ncque
exhocs pun@uimsi.critmagis vel minus certrum duorum ponderumiiuct.bi quo
sum vaum pepdée torum ab.o-alind yerd tommabi u. & hoc modoin longicudines
o..diuifa vedictum efthabebimus propofitume,. .  Sensnit
1 - Reliquam propofitignemtibirelinquo.: 1, -+ 0

- Hla vero:propofisiosquamitibi dixi Archimedem tacuiffe in materig
;n,quadﬁfwﬁ»:&zqmlibnﬂw::’mmmmmmmm
siftantijsacentros; Tuncdico fieorumano manente alterum moucarr remotivs
ab ipfocenmoquodillud defcender, & fi viciniusipfi centro apperifum fucricalcent
der.. Hzcenim propofitio quatidicamnibusindocisvidetur, ipfam vero pitois
chimedem pratermififle ob facilitatem, cum abantedidaferd dependsats - 4
© Sic exempli gratia-faeragaiaivs centeum fiti.& pandera. & appen(as Rin-
uicem habeant vi.ianetiafginuicem habene. Nuncdico quodfi pandusiplius.i.
politum fucsir vicinius centro vt putainio. inmoto exiftente pondere, 2. quod bras
chium.ioun.alcendet, & & conuerfosli remotius pofitum fucrit, defeender. | i
. Ponat ergo.vedictdefk in.o.vicinius cérro, quapropees brachium. i. o. breui® eri,
brachio.i.u,vnde minor proportio critipfiusi.0-ad.i.a.quim.i.adeundem.a.i. &
confequenter quampondensipfius.a.(quod itin.9ad pondusiphius. Quare fick
pandere,n.c.dempra fuerit.e.pars éus, ita quod reliqha parsi xad pondus
uvefe habet.t.0-ad.ia, tunc ftatera non mouchitur; additayerd pate: ¢.cxcame
‘muni conceprua.defcender vnde.o.afcenderes conuer fum verd cxfimilibus ratios
aibusper e congludese 5

iimon$
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producitur ex.i.c.differentia in.i

aggregatumamborum numerorum,fed hoc pro
diictum excedit productum.c.c: parcem griomonis diti per.ttn. quod quidem. 4,
. 2quaturipl.u.o.réliqu (ilicet pariipfius gnomonisnd.c.u.equalis cf.i.c.qua
fed.c.t.qquatur.e.aivnde.cu.aqualis éri.c.. quike ct.cat cum.c.n.2qua
lisficipli.a.e.crit ctiam equalis ipfi.
.quare. u. n. xqualis eritipfi.u. o.
& rncincellectus quiefeic , & abfg; & a
aliquaalia experientia vers {cientif
ced dicere poreft quod
Quorumeumque duorum nume-
rorum differentia, fi fueric multipli- |
caca inaggregatum eorum, producic ¢
ipfam differentid , qua eftincer qua-
drata corvm. A
Hacautem propofitio 3 me ipfo
etiamin. Go. Theoremacchuius libti
aliter demonttrata fuit. :

D E (peculacione autem, et cicatia fecundi cxempli, infecunda hic fubferipta
figura. . cogitemus linam. u.a.tribusin partibus arithmeric diuifam,qu1
rum maxima fie.0.media. Gt.0.¢.minima verd fit.c..moltplicatio autem medie,
9.¢.in fe i quadratum.o.t.abfcindatur deinde ex.o.cic. i aqualis.e.a.tunc. o. . enite
differentianter.o,ct.c.a& xquals differentiz iner.o.c.cto.uex hyporel, quss
quidem.o.iin fe dudta procreabitquadratum.o.c.quod erit productutm ex diffcren
ijs ipfarum partium, &ccit pars quadraci 0. perius didti, veex fe patet,. Nucic
autem dico gnomonemi.c..aqualem effeeiquodfitex.a.cinou. Producarurig
tur.c.c.quoulque.c.rzqualis fitipf.o.icunc.c.r.crit 2qualis.o.u.quod ctiam claruin

eft. Clandatur ergo rectangulum, i.rquod erit 2quale produdto ipfius. e, in.o. 1,
Nam.e.i,(ampta faic i
zqualis.c.afedexra 3 Sxsvk ° u
ionibus in priori exé
ploallatis,pductum.
1o 2quale eric gno-
moniit.o. Nuncau )
temvers, (cientifice- Sy

que poffumusaffirma, 2

r¢,quod. Daris tribus ¢

numerisfecund pro

greffionemarichme-

ticam difpofitis , fa-

ciemultiplicatiome-

dijinfe quantum mul e

tiplicatio extremoruminter e, cum multiplicatione differentiarum inter fe.
Etlic de alijs huiufiodi inuentionibsinfero.

Teturus igituraliquid circa reguld Al yidetur mihi puflam oporcere facere
e origine huiulcz regule, cum in boc Stifelius fatisfeceric,fed
poius
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‘mine deftivuce inceruallumd; eantummods inter. y. x. illuminatam erit y (ed fi in
Toco. c.u. pofitum faeritytunc totum.c.u. illuminazum eritsfed debilimodo proprer
detractionem factam a refiexionein fuperficie corporis{pharici, vt fipra diximus.

Pofito deinde obiecto inloco.i.z. H.ftunc partes.z.i.ct. H. £ retos Solisradios
‘habebune cum aliquibusrefeactis, fed. z. H, paucifimum habebit lumen » pro-
pier difgregationemradiorum.. Pofito pofteaipfo obicdo inlogo. r.l.x:s. tante
minus lumen hababit parsd . proprer dictam difgregationé, feu iffipationéradio
rum, & fic facceffiué quanto remotius pofitum fueric ipfum obicétumy Rnro minus
illuminabitur . vnde ira remogum poterit locari ,. ut nullus jaétus luminis in eo
videatur, de radijs {cilicet, qui per fpharam chryftallioam tranfibune, d videbi-
tur vmbra ipfius {pherein obiecto propofito , cum nullum acumy, illuminationis in
€oloco obiecti habeant radij tranfeuntes per diétam fphiram. quapropeer pastas,
t.Let.r.s. illuminate erunca Sole,et.Lr. omninalumine deftitasas, . 4.,

Quod vero tolerabilior fit oculis radius reflexus Solisa fiperficie,aque. » quim
3 fuperficiealicuius fpeculi, oritur ab co , quod fupra diximus., hoe e s quod ma-
gnaparsipfius luminis penctrat in aquam, & non roumarefledit, quod quidem non
accidit fpeculis opacis. PP i

DE LONGITVDINE DVORVM LATERVM
cuiufuis trianguli fupra tertinm.’

Hieronymo Fenarolo.

R ss) 3 C

Ve quelibet o feteta contiréntia e angulim caiufuistrisngu-
li orchogonij , longiora fint tertig latere,per diametrum circuliin coin-
feripti, abalijs s demonftranum fait. Sed quod quzlibet duolatera
cuiufuis trianguli longiora fint tertio per latus tetragonicum, quadrupli
produdti cuinfuis linez delcenidencisabangulo contento & dictis duobus. hrm:
ad oppoficam parcei circuli inferiptiin, infecam ipfiuslince ,
(§uod ciary) ynquam eripiit, vel animaduerit i 4

Sit exeinpli gratia triangulus.a. b. . quem volueris; in quo defcribarur circulus;
1158 puncta concingencia fine cadem. u.s. 0 pundio vero.a. defcendatlinea.as
‘termiinerur & circunférentiain pundtose, ipius ciraunferentiat, vbi volues
ctia.clongiora cife lazéze:biciper latus tetragonic qua-

drupliprodudtiipfius.a.

Namce s ol o pevlies e
6 Euclin.ciets.c.zqualdsinuicem effe, & fimilicer.bis. et be s vnde ex commun

conceptn diéta lateramaiora erunt
ipfoibe.per.au. er.a.ni quedoe
partes fint inicem aqiiales:di-
@aratione y & quadracum lince:
aqualisaggregato earumieffee qua
druplui quadrato cuinfuis earum.
ex.g.feaindi sfed expenultima ter
ij;produétum.a.¢.in.d.i.aquale ofk
quadrato ipfius.a.u.velipfius.a.n:

* KoM S00igoq
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ipium quoque el gftirisimaximam diem noctem minimam totiusanni  princi<
‘pium diminutionis dici & incrementi nodis ,vnd etid ea., qug Solisconuertionem:
adauftrilesfequuntur.

Neenon ntelligecvufquifique primam diem Aprilis,primamds Octobr. zqui-
‘noctiorum dics effésprimam autem diem Aprilis,initium veris; O¢tobris Autumni;
Trem Aprilis diem cife com, quo dicsnodts prolixitatem vincereincipit:Oobrisy
quonox dici longitudinem fuperat, & alia huiufinodi,qua ab wquinods depédét
S vero quifpiam obijeiat;modum hunc rioftrum & ordincm perpetuum effe fon

Joffe,ob morum augis Solis; quod punéum cum furit in principio Capricorniitc
Kl aeebit i figno Sagitrariy 9a-dicbus otidein Capricorad, in Geminisvero
25.totidem in Cancrosex quo fequetur prioribus cdtrarius effeciusshuic cgorelpon
deboysale quidpii non cuentarum , nifi exactisab hocanno annis. 24000.quod
‘mindss pofthac toridem annis,quo fuit ancehac,perduraucric; punctus augishon
amplius a ftu praefenti, quim. 5. gradibus diftabic. Verum demus modd noftzur
& regulam in annos ter, au€quater mille fobferuire poffe,nec amplius, ceutt hoc
toto cempore nullius momenti pené crit,que accidere pateriemurario;tamett cla-
pfis quacuot millibusannorum Februarius ffe debebit.2o-dicrum. Aptilis & No~
wember so.Tunius & Ockober.3x. Augufbus. 33 inaliis verd menfibus nibil mutan<
dum eric.. Ecee quam enulliusmomenti mutatio. - | oot

Quei Tulij Cafaris temporibus fuiffent animaduerfnuiquam omif fuiffent;
fed fcientiz Aftronomicz nondum(ve ita dicam)confirmata atas,cum alibi,til maxi
‘mé inlralia,quo minus hacant cirencur aue fatuerenturimpediebats

Textaraio e venon Al el mobdayeram Eminobi

ifiaad méfiorem regu
Tam(ut dictum cfreuocentusfi fuistemporibus celebranda crunt. Quorum primi
eft Natiuitas Domini, & quaab ca pendentznempe Circuncifio, Epiphania, Purifi-
catio, Ansunciatios& Natiuitas To. Baptifte.ita ve dies Naralis Domini celebrezur
prima dieanni,cum Dei filius nafci volueri circa verum principium anni, quod
folftirio hyemali init{umdugic, & in ipfo principio dici naturalis ex Romanoriifen
tentia,media (cilicet nocte, tanquam qui fumme laitia principinm,poft longos &
graues filiorum Ada maroresefictallaturus. Nec: forfan Tanuarij nomini, a vete-
ribus Tano bifronti dicati hac mutationon conuenirer,cuminipfo fernatore,, dua
veluti froftes & forme vnitz fint,duz (cilicet nature divina & humana. Hac ratio
neabufusolletur,natus ex diverfis moribus Tabulariorum,quoramali
ta, feu quat uocant Inftramenta, A die Natiuitatis Domini incohant , alija Circanci
fione, alij a Calendis Martij,nonnulli 2 Pafchate; que varictas innumerabiles lices
affere & abufls prope nfinitos, ob dubiam & ancipitem feripturam . Inditionum
praerea ordini, hic nofter modus nihil officict; celebrato Natali celebrabicur Cir-
cuncifio oaua Tanuarij.Epiphania. 1 3.ciufdem. Purificatio. 1. Februarij qua erit.
4oxdiesd Nariui

iuitate (eruacoris. Prima Aprilis Annunciatio Virginis (olennis cric,
ipfo nempe dic equinocijnativitas Diui To: Baptiftg celebrabitur Prima Tulij dic
qua erit folfij zftivi,camilla diminucionem capir. verectt Diuus Auguftinus l-
Iaverbalo:Bapeift interpretatus fueric. llum opporcetcrefcere, me aucem minui
in quibus i tantus Doctor philofophatur,ve tempus etiam natiuitatis {erui & do-
‘mini praclare noce dicens, natus cft feruus cum decrefcunt dies,nacus ft Dominus
cmcrefcere incipiunt.

Infignes etiam Theologiadmonuerunt habendam rationem effe nonnullorum
feftorum, ve Diui Antonij,dittorum Fabiani & Scbaftiani, & aliorum {aneorum

Dd  fifone
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adhucab aliquo prodita it ,idoneum nullo pacto effer. Rationes autemab ipfo Ex

cellentiffimo Auguftino adduétas circa huiufmodirem alij dijudicent, de authori-

eatibus verd,nihil dicam, quia abillis petenda funt, qui profitentur cales faculcates,

‘quorum vnius tantummodo authoritas przualere deberer, contra omnes aliaseori

qui nunquam artigerunt fammis labris orificia harum fcientiar . Ve i exempligra-

tianonfolum authoritas llorum virorum, quos ipfe recenfuic, fufficiens effetve pu
ta Pioccolo.Naibodzz , Bordini , Clauij, reliquorumds fautorum vere opinionis »
fed Francifei Maurolici tancummodo, qui in primo Dialogo firz cofinographiaeica
inquit.
» _ Exiftimoautem toturn terra corpusrigidumeffe fixum, nam i avena effee , 2t
»» gleba fragilis, ita humorem imbiberet, vt cum o quafi confiundererur; hucac~
» cedit; quod fimineras,ac rupes, qua funt graviffimz partes imipf plerunque fapers
» ficie comperiuntur, multo magisapud cencrum effe debent. Videwur ita racioexic
» Betc, Ve grauiora centro quoque fint propinquiora.
Hacigiturfola authoricas, inftar reliquarum omnium fufficere poffet. Verum
deauthoritatibus minime corandum eft, vbi fenfs, ratiod; vera illis opponuntac.
Quod autem numerus animalium aquatilium maior exiftat numero terrefirium,

fatis refpondimus pag.4 1.noftr confiderationis .

Sed in cap.14.Excellentiffimas Auguftinus ica inquit ( ve etiam fiperius dixerac)
» quod certiorem cognitionem homo non habet lla,qu A fenfu proucnic. Ecquod
nemo cft quiafpiciat terram, & aquam , quod hanc maiorem illa non indicet, s
S cxiftimer.

Quodautem certiorem cognitionem homo non habearillz,, quze & fenfs proue-
nit,concedendum noncenfeo. Nam omis cognitio mathematiea ( cum primunt
gradumcertirudinis obtincar ) ab ipfo fenfit ficrer , quod omnino aliensm
€ltavericate. Senfusenimnunquam viditincommenfurabilitates magnitudinum,
‘el incoincidentias lincarum non tangentium cum curvicare hyperbolica, auc angu
lum contingentiasaliquem, nec (ve vio verbo dicam ) aliquant conclufionem ma-
thematicam, quam volueris. Neque perfenfum et (cire ,inquit Ariftoreles. Co-
goitioigirur fenfiviua , certioenoneliile quae per habitum feientificom acquiriur.

Adreliquaverd,fapponamus nos tunc fuilt in Arca Noescli aquae cooperiebant
‘omnia cacumina montium, vbinullum terra veftigium videbatur, quare proculdu
bioaquam iudicaremus,atque exiftimaremus maioremterra, i nullaaliare viere-
murniff @nfoablque alio difcur(u intellectuali, e reliqua illa animalia ireationtalia,
qua nobifeum erantin dictaarca.NG fufficit igitur fuperficiem aque tantummodo
alpicere, quia neque tunc temporis,aqua erat maior erra, ctiam i non folum ot
cubitis awcolleretur fupra cacumina montium, fed quingenta milliaria, vefupradi-
ximus.

Rarioautemilla, exinfinitis,ab ipfo;eo inloco adducta, ealiseft.

Aquaciteccentricaad terram, & pro cétro habet centrum grauitatisterrasaqua
» igiturmaioris eft amplicudinis ipfa terra.

* Hanc etian confequentiamalijs relinquo Philofophis dijudicandar.
Subfequitur poftea dicens.
» - Preeerea proprius locus terr ; eft fuperficics aquar, igitur terram oportetals
5 aquaregi.
‘Ad hoc ctiamaliquis poffet quarere, quis nam ericlocus illius partis terras de«
tedtzabaqua 2nulli dubium eric quin {uperficiesaeris, & nonaqu exiftet.
Nune

¥
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PROPOSITIO  SECVNDA. 5

Cum fuerit zequilibris pofitio 2qualis,z2quis pon
deribus appenfis,ab xqualitate non difcedet, etfi ab
aquidiftantia feparet,ad 2equalitatis it revertetur,

. Primum patet,quia funt xeque grauia.Secundum patet per fuppofisi-
Onem quarta,uocatur aucéillud hgtus, ¢ circulusdicitur,ficut patet per
pradicta.  Aliud comentil fequicur. uilibris o dicitur 2qua
s ‘ 4 & lis,quando centro circumuo
luticis brachia regulae fuerint
sequalia.Sitigitarregulaabe
centrum 2,& be,cire
cumduoigitur circulo per b
&c,incuius inferioris medie-
tatis puncto medio ficd,mani>
feftum eft,qp defcenfus cam b

;1; Ceft per circumferentia uer
u

sd i &_zuia obliquuseft u-

ter¢

. derofz appefa, ui

. alteri i firu equ S
“liter i i-

iﬂ"um,Pommi"nm,q;ﬁzgz
SLe) { ke fcenfus 2parteb, & afcenfusd

ib Gapmisupidit J58 partec,dico,q redibunt ad fis
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o Cresnnvce i mlea 5 quidem Ginifinsdemechi-

icss atcummaturs o faags liquid ferper vel mous 5 vel
Litens i apertums emistere fleant, e ingens aut grati e
i s il o camperle rise
tencbris inuoltus :cum ta sulea pfe s ahor diligentia
it confiqutans. Pascula qued fturasve reormon ingrata i
) i i e cchanici coerfantur mufuim ante bac renats
it exalds explicat s medinm proférre volu - quorvel inds defderium » vel
[l now cifingenilias gumentum diquod biberem:atque vel boc vno modo me

inter bumanos vixiffe et stum rlinguerem.

De differentia fitns brachiorum libra .

€AP L

O Msce pondus pofitum in extremitatealicuius brachij libr maiorem, 2ut mi-
‘norem grauitatem haber , pro diuerfa ratione ficus ipfius brachij. fic exempli
ia.B. centrum , aut ; quod ditidit brachia alicuius libre , & A. B. Q. vertica-
s linea, aur, vereius dicam , axis orizontis, &. B. C. vnum brachium dicte li-
‘bre, &in. . fic pondus, & C. O.linca inclinationis. fewitineris. C. verfis cen-
ezum mundi ; cum qua. B. C. angulum reétum conftituat in pundo. C, Exiftente
igitur in huiufinodi ftu brachio. B. C..dico pondus. €. grauius fururum , quam
inalio quolibet itu. quia fupra centrum. B. omnind non quielcet, quemadmodum
in quouisalio fitu faceree. Adquodintelligendum fic ditum brachium, inficu.B.
F.cum codem ponderc in pun@o. F. & linea icincris en inclinationis dict ponderis
-fit.F.u.M.per quam lincam diétum pondus progredi non potefnifibrachium.B.F.
breuius reddercrur . Vnde clartim erie

quod pondus. F. aliquantulum fupra cen
crum. B. mediante brachio. B. F. nititur.
Eftquidem verum,quod pondus. C. nec
ipfum etiam per lineam.C. O, proficifee-
tur, quia tercxcremizatis brachij eftcir-
ciliis,&.C. O. invno quod punctoctt
concingens. Sit hocicer.A.C.Q. Opor-
tetunc prefipponere pondus cxtrémi-
atisbrachij debere anto magis cécro. B.
inniti,quanto magislinea fuxinclinatio-
nis (ponamus )propinqua cricdi
&o centro. B. quod quenti cap. proba-
bo, ve exempli gratia,ic.F.fiper.u.pun-
ummedij ncer. C.ct. B. qua-
propeer. u. B, axqualis eric.u, C. vadefe-

querur
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tia it albus; ubeus rd alter; deindealbus e pretij: 4o. folidorm uniufeuiaf
que eubiti, rubeusuerd precij. so.uellemdue:_omnes cubitos eff. 8 ee plus
nec minus., Vellem criam foluere folidos.450.neque minus.

Hicigiturcafus impoffibilis ¢ft €0 quod. .. cubiti totiusrubei effent precij s
lidorum. 400. rantummodo, unde ex alio panno albo minoris precij fumere ali-
quid non poffiimus,

Idem criam eneniret fuoluiffée oluere folidos. 32 cinequie plus, €0 quad. . cu-
biti iflius minoris precij;hoc eft. 4o folidorum cfsentualoris.32o-folidorum tan
tummodo, quare pro alio panno nullus efict locus. - Animaducreendumigicurcric
quod numerus pofibilisad foluendum tale qufitum eritinter. goo.ct. 320, & gon
extraiftos cerminos, vt vnicuique patere poteft: -

Similiceridemnin hocalio cafuaccidere poterit, ut f quis diceret,

Emi quinque peias panni pro aurcis.5 5. pretium tamen prime oblitus fum, fed
memorig teneo’ quod fecunda altiorispreci erat quam ipfa prima per. 4. & et-
i preciofior focunda per.7. ct quara carior tetia per. 9. quinta vero fuperabat
quartam per.2. =
 Hicetiam repericur impoffibilitas quzdam co qudd: cim ominium ha-
Fum terum, daco exiam quod pro primanihil folutumy cler {uperat aurcos.s5 quod
‘quidem nullo pacto fieri poteft, ve veri fine fupra dicki excefsus, i verus eft namerus
cotalis aurcorumis's. Nam.4.cum.7.ficiunc.x x.qui quidem.t .cu. 9. cffciunt,
ao:& bicaumiz ficit.2 2.fed;23.cum.20.et. 1 e, dant. 7. qui numetus maior
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T coquod i me peis , mittendo tead Eutotiumtibinon faisfacerer, cum Eusy
totius citet fextum librum Pergeis quem nunquam vidimus  fupponards ca,qua nee
ipfencealius vnquam quod fcimus probavir. L0, :

Defideras enim demonfirationen illius quod Archimedesdicitinter primamy
&fecundam propofitionem fecundilibriy vbitradtat de ceatis grauium, proptcs
rea quodillud fupponit pro manifefto. - 0 .

Sit enim figura hic ubferipta, ferd imilis parabola pofie in. 2. propoficione di
@i libri, veinimprefione Bafileenfi haberur, ioed; divife dosiasb.ec bic.perzqua
fiad pundiis.x.ct.protractisdy£.X.¢tui.ad b.d.quz inuicem criam crunt parallelg
x.0:primi Eucl.vnde pfe cridmdiamesi eruneipfarumportiontim: veax cocol
tigere eftquod in.4..primi lib. Pergeiprobarur. Imsginandopoftcaad puna.bs
fet.itrescontingentes , manifeftum erie punétumbiillud eff quod terminat altis
tudinem huiufimodi portionisset. fet tepminantia altitudins picialium, x5, fi
‘candi ip/ius Pergei, co quod diéte contingentes paralellarerunt ipfis bafibus, vada
‘wianguli inferipti,eafdem habebnraltivudines,quas portioncsipfi , quod eric ex
mence Archimedis. Etfic deinceps poretis multiplicarcarigulos figure refilinea
inparabola, quz defignata cric ve defiderat Arcimedessquiquidenrdicc, giod
protraét cum fucrint ali deinceps poft£i. ipf inuicem gquidiftantes eir,divife-

i b e ok b Boxwtio o ey o s
ualem effeipficbiiic.probarc volen cius diametros 2qua
Ieseffe abfque aliqua cirararaione ; que quidemratio effée conuecfium.4. propols
cionislibri de conoidalibus. Sed oporteree ros eid videre.6 dibrum ipfius Pergei;
& propercasibinon fatisficeremms - (1 121 o i Saniis

n m»isiﬂlt,ti-mmﬁrdinu.mnlommwimmhquﬁnqudrubip

fius.u.c.inuenta etiam fitlinca:h. cuius: o cumf x.aquale fequadratoips
fius.a.x.vndc ex conuerfo.49. primi ipfius Pergeis proponioiptus K.ad b.c.cricug
ipfius.b.ciad.b.d.&e iplius.hiad:a.biveipfioscaibiad bidsBricigitur ex. tsfoxti Euck
quadsacum. b.¢. zquile produtoipfius.K.indb.d. quadricum.aib, xqualé-produ-
étoipfius.hiin:b.d. ex prima fextisia eritipfius. K:ad:h.ve producki quod i éx.Ki
in.b.daad productumipiios huin.bidhocett vequadlradipfiusib: ciad quadraramip
fiusiba ex.v8.ct.13.quinty hocel v quadrattpfos.c.ad quadatum ipfus.axg
hoceftuc prodaGumipfius.Jeinuiad produammiplius.inix f. Nunchiphusie
ad.hieftve produciipius K.ini.ad producumpiius biin.f x.ergo ex. si. fesei
& communi conceptu, proportio ipfius.k.ad.h.compofita critex catuar ipfis i
ad£xdeexea queipfius.k.ad.h. Cum ergo dempta fuctit proportio ipfius k.ad.he
(vefimplex )3 proportione ipfius.k.ad.h. (ve compofica) reliquum nihil erit. Qua-
red. xaequaliseritipfi.ui. €5 0

Sed quod.£m.zqualis ieipfi.m., Videtoin Edfotio , quia hoc fatis fii nacura

facile cft.
lium modum breuioremad probandum, £x.c xqualeh ipfiu.i.

Seda
Finge lincam.c. big. coningentem i punétos b. prolungarisque diamerris. £
x.ctv.i.vigque ad contingentem ipfam, habebis.Ee.zqualemipl.x ct.g.i pl. u. .
Ex.35.primi Pergei,produéta poftea.x.u-habebis ex.a.{exti Euclisx. u. parallclam
ipfiac.fed.c.g.parallcla el iplimet.a.c.cx quinta fecundi ipfius Per
primi Euclid.c. g. parallela eritipfi.u.x & cx.34.ciufdenfequalis et
‘vade.£x. tiam #qualis erit..j.cx communi concepu.
‘Sedne quid dehderes probabo.fm.zqualem el iphma. Tam igitur feis quod
am
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8%ipfis quadratum numierorum infegroru coghofcesur cui addito gnomone.
n.bux.cognofcemus numeram.u.i. quaticam.

" Sed cam nobis huec via ,renenda propoficut tion fuit ioc eftprimo loco
siendiquadrati mifioris:nux. ideo fuporett probandum grioimonem.£6.c. voitati¢-
qualeneffe, nempe quadsaulom.aquod parebit Fonfidcremas nos famphlle
edtangulum.r.c.prodimidio gnomonisin.o.k.cecnim fiflipplémento eciam.n.r.qua
rariilim equale. na.adderetur, piterergnomone: . x.cum dicto quadratalo
Colleum , equalem elle gnomoniin.osx:cum duo fapplementa.m.tetm.c.nter (&
fint zqualia.. Quamobrem inuento quadratoiticyexdimidio gnomonis cognito,
addiur vnicas , gnomon feilice.£.0.C.¢x quo cognofcitur numerus . u. i. quafitus.
‘Quod aurem quadratum.g:p.numeris integris conflet, hacratione probatur vifum
enim fuit fupra quadracuns.n. x.veré quadracum eff, & numers incegris conftarc,
paricer etiam.t.c.[eds mutud confequi (Aaniik. cielByiiiaslineasis) x quo gnomon
1.2.5. numero difpari conflabit ex ifs qua.9o. theoremate probara ficrunt. Irags
‘ex codem theoremate necelli eft gnomonem.t.d.c.ctiam numero difpari conftare,
JRavea numerona.xnon nifi duabus vaitatibus ditfecac, nempevecpficvnias i
eais, (ed ita rewera cft, numeras enim. ki ex prafuppofico par efbquare nume
fuss e c. difpar erit, curn alcerum vnitate fsperce, videlicet gnomone.t.o. ¢. vaica
rizquali, tum.n'a. x.minor eft.n.0x ex eodem gnomone..o.c.unieati xquali. Tex
que.na.xminor eritu.d.iper vnitatem, & minor.t.d:c.per duas unicatesiex quo fe=
quitur.g.p.clle quadracum integrord ex dicto theoremate ac confequens quadrato
L.e.quare.c.p.vnitas crit, & radices. q.s.¢t.qip-horum quadsaortim numero bina-
sioincerfe different . Vi etiam cienda eft canfi cur mumerus propoficus nicceflt
£i0 binario maior effe debear. Etenimciiipfe ©

ficfarurus gnomon.n.o. x. nec poffie miror effe
AUMCrO ternario , VEpatet ex. go.cheoremates
idcirco fequitur neceffarid maioren ¢ffe bina~
siodebere. Quod fidifparnumerus propone=
setiir,nec forma operisnec (peculationis muci-

da effe. Non erit tamen neceffarium ve ipfi' /¢
‘quadrata.n..¢t. g. p: numeris integris confta- -
Fent. Sapius enim fractis coponerencar, quod

ex. go. theoremate facile eritfpeculari nihilo-
‘minus fradtis intcgis ; ipfisd; collectis cum fuis
fradtis famme eflens quadace. mabiy

T'H EORBEMAL g ¢ poppeis

c R propofitis duobus numerisaltero pari , altero verd difparh, duplopriri
‘minore per vnitatem,fi alium inuenire namerum voluerimus,cui aleerum ifto
im coniunétam proferat quadratum &altero derracto, quadratum faperfic. Re-
@ dacos numeros in fommam colligemus, quan fmmar in duas quarh masinas
poterimus e ditiidemus , quarum via paci ,altera difpari conftee, cum verin.
gueiniptin muleipicabimus, & quadiatomiori diorum namerdiun prop
torum quemuis ddemus ,cx quo cupimus fobis quadsatum minns fiperefle,e pro
esiice mobis nafétum quafitam. i
‘Exempli gratias proponuntar numeti: ¢ 6.quoriim alter alicai nimero d-
: den-
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fedproportiop.fiadiq.i.maioreflee es, qua cftc.fad
deex.r1.eiufdem lib.maior effet.p.fad.q.i.quim.c
‘maior erit proportio.p.0.ad.q n.quim.p.£ad. q
cemyelocicates,quod eft propofitum. Cam auzem proportio.p.o:ad:

quam.p.£ad.q.i permurando igitur maior eritproporcio.p.o.ad. p. Fquam.q:n. ad.
i20€ uerfim maior it proportio.q.i.ad-q.n.quam.p £ad.p. 6.vnde i proportio
pFadp.o.cllecacea, qurefto.gad.fgnon elleediad.q.nut efto.gad. £ g aut
venk.ad.i. k quodidem

eft,de quibus quidem re-

bus, exemplis propofitis : ‘A
quinto capite métionem 13 STy
feci. g

Velocitatibusautem fe- ;—~—ﬁ’—£——lﬂ< B
queatibus pondera, fequi :

turproporeionem veloci-

citatum duorum corporum hetereogencorum eandem non effe per diserfa media’,
contra idquod fequererur f Ariftorelis opinionem.8.cap. lib. 4. phyficorum .
ciperemus.

Loange aliter ueritatem [¢ habere guam Aritloteles
doceat i fine librs feptimi phyficorum.

CAPERI LY

‘Ontam facile eft affignare proportioriem velocitatum duoriim corporam na
N wuralium,quam Arioteles vicimo cap.lib.7.phyficorum pucauic.
Quamobrem finc duo corpora.B.ct.D.materia magnitudineds diuerfi,pondere
tamco,& figura fimilia,& proportio reliftentiarum,quas recipiunta media dd 1o
ueneur,ficuc..i.ad.a c.denotentur deinde velocitates totales abliue vila ref
tiaab.a.0.ct.0.c.quz @quales erunt ad inuicem e communcn Giencam cx fup-
pofitofintalia deinde dio corpora.V.ct.M.codem modo fc habentia ut primi.b.
euD.in codem medioyfed ex diterfs maceriaab ea, que et llorum duorm corpo
rum, magnicudine tamen & figura jdem fimilia : fignificentur quoque. co-
cundem refiftentia per. e n.r& corundem veldcitatesa nulla ox fefitonsis di
DU perx e g Vhden e quals eria.c. et ipl.0..cttix.iph.a.aim oo
men ett.g non eruntequalia.a.i.ct.o.c. Sed exempli gratia,ponamus ca el 1y
nofa. Supponamus unc.c.u.velocitatem effe qua remance ipf. B.cum applicats
ritrefiftentia.a.c.dito corpori.B.que diminucam ficit toram.a.w.per.
‘ea,que remanceipfi.o.c.corporis. D.ct.nx.ea,qua remance.n. ¥.corpor 5.6,
€a,qua eft ex.t.g.corporis. M. Vide communi omnium c6fenfa allequemtir. .
forem futuram.r.x.ct.i.c.ipfa.s.g.Scindatur deinde. .m.ad equalitatem.n.x. cr.o.g.
ipfiust.gynde.a.m.ad.o.2 ct.m.uad.z.carquales habebimis,ue quoque.c. m.ad.e,
-ad-s.g.quamobrem. ¢.m.maior crit1pfa.z.i.maior giturcric proportio. 2.
qui.u.ad.m.e.(quia.z.c.ad z.iita fc habet ve.m.u.ad i.2.cx.7. lib. quin
thfedm.u.ad.i.z.maior eft quam ad.m. e.cx.8.dict ib.vnidc cx.x 2.ciufdem. 1 c.ad
ad.z.f.malor crir, quam.m.ui.ad.m.e, Ergo ex.28. maior proportio crit, . ad. 3.4,

quam.
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fiforte in ofauam Epiphaniz inciderint: Verum hee.S.D. Nicute erunt, ut inapei(
fimacempora transfcrantur.

Admonuerunt praerea transferendos effe dics feftos Beati Stephani s Toannis,
& Innocentium, ve quemadmodum faétum eft hacenus , diem natalis proxime fe
quantur,ob multorum Do&orum, non recentium modo, fed ctiam antiquorum ob
feruantiamsqui fois omelijs & concionibus mula piésde myferis fucceffionis Fefto
sum huinfimodi tradiderunt.

Cuperent etiam przclari Theologi diem Affumptionis Beat virginis incidere
inprimam Septcmbris, Natiuitatem autem in.2 5.vt quemadmodum totoillo men
fe infigno Virginis fol verfabitur, ita Ecclefia Dei incglebrandi ranc Virginis ma
tris Dei laudibus occupetur.

Acque he fant Serenisfime Princeps,que longa & attenta cogitatione 2 me exa
minata,atque perpenfa fuerunt; qua i tam diligenter & accuraré expendencur ab
his,quorum intercft,quam mihi apta & rationi confentanea , acvera penitus, imo
(quod memagisafficit)etiam tibi vifa fuerunt; non dubito quin placitura fint; & vo
isfammi Pont. aliqua ex parte fatisfactura.co magis quod te iubente, & cogitata
me,& eripea fucrint. Vale Princeps Sereniffime qua foles hylaritate cererano
fira, etiam has breues yigliss m}:.fy: & fouc. Dat, Auguftz: Tausinorum Kal.
Apsilis, MDLXX VT,

~ T. Celfitudinis.

Deditiffimus Mathematicus.
To. Bap. Benedictis.
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rum fpecierummateriatertium verd corpus maius,vel minus fitin quantiace vira.
i lorams fed eiufdem macerizvnius quod vi illoram, ponderis verd atcrive,
sper cadem proportio erit inter pondera aqualium corporum qua incer quitica-
tem corporis inequalis, & eam quaevnius cuiufiis zqualium.

Exempli gratia fit.b.corpus aliquod aureury wquale’corpori.u -argenceo, fie
etiam corpus.a.argenteum maius corpore.b.vel.u.{ed ponderis eiafdem , quod au-
ib. Tunc dico candem effe proportionem ponde-
sis.b.ad pondus.u.que cft magnicudinis.a.ad ma- @

gnitudinem.u.Quodratiocinemur hoc modo, nam h b %
‘cum proporio corporeitatis.a.ad corporeitatem.u. '
cadem 2 ponderisaad pondus u-cxrarione. X5/
‘omogeneicatis s ponderis vero.b.ad pondus.u.ex.7. a

quinti,cadem qua ponderis.a.ad pondus.uideo ex

1 r.ciufdem proportio ponderis.b.ad pondus.u.cadem i, qu corporeicatis. 2.
ad corporeitatem.u.vel ad corporcitatemib.qua xqualis citalecri.

THEOREMA CXXVin

Voriefeunque nobis propolita fuerint duo corpora cuiufiis magnitadinis =
que ponderantia  fed diverfarum fpecierum materie,cum {cire volucri-
mus proportionem ponderum illarum fpecicrum inter ipfas hoe modo facicmus.
Sine exempli gratia,duo nobis propofita corpora.a.ceb. (ve diétum cft) que
Fuerint qualium magnitudinum incer e , clarum eric quod quericur, fed inequa-
Jia erune, immergaturunumquodg corum in vasaqua plenum, & colleéta firaqua
effufa ab vnoquoque llorum, tunc vnaque; iftarum aquarumqualis magnirudi-
s it i corporis impellentis, & proportia ponderofitatis illarum cadem eric,
que carum magniudinum ex omogencitate,quapropeer fi vnamquamque illasum
‘ponderabimus, habebimus propoficum ex precedenti cheoremage.

THEOREMA ICXXVL

g E D, cum firé voluerimus pondus alicuius magnicudinis aque 2quali alicoi
corpori ponderofo, breuiffimus modus erit ponderando ipfiim corpus tam i ac-
1e,quaminaqua , &quia femper leuius erivinaquz, wnc differentia ponderum ip-

fus corporis, erit pondus quafitum , hoceft vaius corporis aquei zqualis magnitu-
dinis magniudini corporis propoiiti ex. 7. propofitione b, Archimedis deinfi-
dentibusaque, -

- Quare ex pramifis quotiefeunque immerfa fuerint in aquam dicti vafis duo cor
porazqué ponderantia, fed diverfarum fpecierum, ve dictum cft, proportio pon-
deris aquz maioris ad pondus aqu minoris magnitudinis cadem femper cric, que
ponderis minoris corporis ad pondusalicuius corporis cidem zqualis, fpccici verd,
maioris , vel eadem proportio ponderisaliciiius corporis equalis maiori,{pecici ve
£ minorisad pondusiplius maioris.

Vepuea it corpus.a.argenteum aqualis ponderis corpori-baaurei , & corpus.u-
argenteum aqualis magnitudinis corpori.b;aurei , corpus. vero.n-aureum @qualis
magnitadinis corpori.a.argentei,corpus verd.faqueum aqualis magnirudinis coe=

: pori
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pun€o. i .ex communi concepti, &
parallcla ritipfi.d.b. cx. fecunda par.
te fecundze festi, ynde ex prima parte
eiufiem, ica critipfius.b.i.ad.i
cad.c. 2.8 coniunéim icaericiplius.b.
aad.a.i.veipfius. d. 2.ad.
tatimipfius. a. b.ad.
2d..c. fed cum.a.u. maior it ipfa.a.
ve omne totum maius eft fua parte .
maior proporio erit ipfus. .t ad.2.
c.quam ipfius. 2. i:adie.c: hoc eft quam
ipfivs. 2. b.ad. 2.d. Verum igitur eft
propofitum.

De differentia caloris Solisrefpectn altitudinis ipfius.

AD EVNDEM.

Vodame poftulas deindeita fe habet. Inquis enim, quod cum differentia
iner maiorem, minoremd; calorem, oriawur etiam ex differentia maioris
quantitatis yaporumad minorem, per quam quantitatem vaporum rranfic lumea
Solis( vealias ctiam tibi dixi) velles nunc fcire quanticatem ipfus differcatic , qua
inter duas Solis datas altitudines fupta orizontem repericur.
Quapropter imaginemur circulum. 2. &.pro magnoterm, et b, d.
vaporum, fupponatur etiam quod angulus. 7, o. d. vel.z.a. b. qui funt inuicem fe-
12 zquales, fit angulus diftansiz Solis & zenit, 2, 3. vero icfp ‘vaporum,ct.a.
b.radius tranfiens per vapores diétos. nunc.
quaatur proporio,qu cltineer. . b. €t. 4.
2, quainuenta, angulo. 7.2 .b. mediante
quaremus eandem mediante angulo.z.
maiore priori,vel ipfo minore,, vnde cog;
fcemus differentiam duarum. a. b. quz qui-
dem inquales inuicem erunt , o quod fup.
‘ponatur.a. . immutabilis, & hoc ita facie-
mus. Imaginabimur.o. b. quz claudat erian
ulim.a.b.o.8& quia. 2. z.cognita eftquam
A coguofcimus ctid
o.auvtfemidiametrumterra, vade. 0.b. ez
~ 0.4 duolatera trianguli.a.o-b.cognita exiit
fimul cum angulo.o.a.bs refiduo duofum re
&orum,eo quod reliquus. z. 2. b. datus eft.
Quare. a.b. cognica eritrefpedi. 0. . et.0.
b.et.2. z.qua clt corm differentia. Nunc
Gidem faciemuscumalia.a. b. fub diverio
angulo , habebimus propofitam.
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axen(yedicunt) tolluntur, quod fuffcit adrecipiendum Jumen, & influcntiasillo-
um.corporum. Et ita , veluti princeps: corporum vniuctli  intra vaum an-
“um circa cam verticur. Lt ctiam fufficeret, ve ipfa tema circa dictum dininum
corpus folare,interfecando axem diurnum cum axe annuali(cum ab co lumeny ca-
lorem, & inflyentiam fufcipere debeat) circunuolueret. Rationes autema Prolos
‘meoin contrarium adductz apud ipfos,nullg funt, quia quelibec pars (ve inquinnt)
setinernacuram cotius, pracerquam ¢ aer,&aqua,que ipfam terram circundt, pla
né cundem naturalem impetum motus obtineant, qui tanco fentior cft, quanto lon
gisdiftacderab ipfa cerra, fecundum etiam talem opinionem, nulla necefficas fo-
et velocus fixarum terminaretur aliquibus fuperficicbus,conuexa feilicet, & de-
nexa.

De Luge,Lumine , €5 Colore, De obiectn oculi, De lumine
Luns , € Rubedine nubium.

AD EVNDEM.

niatymili facilé ad confiderandum videtur, hic cnim oporcet, ve nos ad id
quod perperuo videmus referamus,exiftimo aucem te velle dicere lumen, nonlu<
cem, quia proprié lux,qualitas ea vifibilis appellarur, qua cft in corpore lucido 5 3
o quidem corpore lamen ffunditr umen verd, e qualicas el diir, quee
axa ipfium corpus reperitur, a luce , quain dicto corporemance cmanans, vnde pa-
sct,nllam ucem bique corpore bie@o e polles i qaod anm fert quiret e
de quolibet alio accidente dici poffee, id cft quod ex fc; &abfque aliquo fubiecto
fublifteree.

Lumen deinde & luce proficifci patet, g penctrat diaphanum, neque aliquomo-
o faum a&um oftendit,nif, aut per incidenriam,auc racione opaci, ex reflesione
cuivs (uperficiei colorem indait. - Acque hac eft.cauf, veinter crepufculum matu-
einum,aue velpertinum,nox etiam i it ferena, adco obfcura nobis apparear,quam-
uistotum vmuerfum diaphanum , extra conum vmbra, qua exerra proucnicic v
diq; radijs luminofis Solis colluftrarum; qui quidem radij,non nif 3 fuamet reflexio
ne 3 Luna, &abalijs fellis vt corporibus opacis, que refiftunc lamini, ne vicerius
penctrare poftsvde retro redit) comprehenduntur.

Ais tiam propria vifss obie@a plura effe;nominans pro vno,colorem, &lucem
proalio. Egoautem refpondeo, obic&um oculi effe vnicum tantum, ideft lamen,
Quod ad lucem {pecta,iamibi dixiyeam effe quandam qualitatemin corpore luci
do,8 non extra ipfum pofitam, 3 quo quidem corpore,cum non exeat ;oculi obics
@um effe ncquit,(ed lumen quidem b ipla luce productum. Color etiam, qui eftin
corpore colorato,obiestum oculi effé non poreit,cum dictum corpus non deferat
fed lumen quidem ab codem corpore refiexum,& huiufmodi corporis colore tins
@um:vnde tam lumen incidens, quam reflexum colore cft fcmper imbutum.

Tllud quidem coloratum eft qualitate lucis corporis lucidi, a ut medij, per quod
traniit,fed hoc colore corporisa.quo refiedticar.

Neque ctiam te ignorarc volo, lumina reflexa colorata;non refle@i 3 puris pros
priisds fuperficiebus corporum coloratorum,co qd pauca corporatam opaca repe-
siuntur, usimmediace lumen foperfcie proprié reficctared lumen pencerar alie

quan-

(3 Vod proxim quarebas, an fic lux aliqus, qua: corpore lucidonon proue-
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factemus, quod diameter.a. b. diék (pharar ita fe hizbeatad.
e.eric reliquaais quafita. Vnde confticata cum fueric ellipfis.d.£.c.cxdiis axi-
bus, deinde circumuerzendo ellipfim circamaiorem axem , conftituemus fphroi-
dem oblongam, fi auem circumuersemus jpfam circa minorem axim conftitucnus
{pharoidem prolatam. :

Quod aucem talis operatio rationalis it nulli dabium eric, quotiefeungue co-
gnofcet conum reGum.c.u.£zqualen cfle cono fe@o.a.c.b ex.a.parte.sz-duodeci
i Buclid.& quod cum conus.e.ds £ duplus fic cono, €. u. . ex lemmate colle&o ab
1x.duodecimi , conus.e.d. fduplus exiftit ctiam cono.a.c.b.cx.7-quinci. Cum de
indeex. J;r'.frimilib, de (phara, & cyllindro fphara.a.c.b.q.quadrupla fit cono.a.
c.b.ipfa confequenter dupla erit conoc.d.£fed ex.2..primi de conoidalibus, dimi
dium fpharoidis.c.d.fic.hoc eft-e.d. £ dupla cft cono.c.d. £ Quarctalismedictas
aualsct pha propafiecorsduc phsroides duplacic fphare data. Quod
autem dico de proportione duplasidem infero de qualibecalia,imendo.u. .t pro
portionatamad.d.x. vt proponitur.

Spheram autem inuenire quz dimidia ft fpharoidis propofice nulliuserit nego-
tijquoricfcunque inuentus fiericmodus diuidends vnam datam proportionem in
tresequales parces.

Sit propolica fpharoides.c.fd.c.cuiusaxes ex confequentia dantur.c.fer.d: f.que
‘quidem fphzroldes it primo oblonga, ex. u.x. fit dimidium axis, maioris. imaginc-
tur etiam conus.ca. vt upra. Imaginerur criam factam efle;quod proponiur;hoc
eftve phara.a.b.c.q. e dimidium ipfius (pharoidis, vade conusa. . b. zqualis crie
cono.c.ux.vefupra demonfiracum eft; & fir.g-h.media proportionalisinter.u.x.ct
o.c.Tam viflm fiperius i, quod cadem proportio cratipfius.i.x. ad.g h.quz.a.b.
ad.c.Lquare cadém qu.o.bad.c.cfbd.u.x.cr.ex.dantur.incer quas.gh.ct.ob.vel

eft.o.b.) medig proporcionales fnt,co quod cum.g. h. media
proportionalis fitinter.u.x.¢t.0.c.& proportio.o.biad.c. x. equalis it i, qua, u. %,
adghhoceftei qur.ghad.o.c.vel.ad.o.b. quare quoticlcunque inuente fuerinc.
gliea.cyelolbmedieproportondletnierd keux,cipancrel olerifem

diamerer [pharrz quaditg.codemmodo faciendum cri i phgroides fietis prolasa.

N 1 AN

.10, fexti, que
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Hocytdemonfirerhus, primus nu.
‘merus linca.a.b.fignificetur, quamdi-
uifam cogitemus in puncto.c.in partes
quafitas,cx quo prafupponicur duas li-
neas.a.c.ce.c.b.duo quadraca effe,, qua:
inaltera figura fignificeeur per.d. ec. e,

roduétum autem radicum cogniaum,
:quandoquidem datum eff,cuius qa-
dratum aquale erit producto quadra-
torum.d. c. adinuicem,nempe.
‘gracia fit-x.itags cognitum, quo
propoficum confequemur.

THEOREMA L X.

C VR_productum differentia duarum radicum in fummam ipfarum , femper
differentia fic quadratorumipfarumradicins, 11

‘Exépli gratia, quoslibet duos numeros pro radicibus fumpferimus,ve pot2. 3.ct.
5. quorum differencia eft.2. certe fi differentiam hanc per fumman radicom {cili-
cet. 8.multiplicauerimus 5 dabitur numerus. 16+ quod productum differesitia eft
fuoram quadratorum, nempeinter.g. ct. 25, quisit

Hocvtfpeculemur, due radicesin linca.n.i.fignificentur, quarmm it fitin . &
altera.c.iipfacum'auem differentiaan:t. exquoits
caqualiserit.ci.Tam cogitato toto quadrato.d..
cumdiametro: d. i: duttad; parallela laceri. . d. 2
punéioic.ealrerad punétoi & punlo. o, tatia:
ipfien.iv 63 punéo. a.quarta: 2, e. parallelai
. inueniemus. b.n.produdtum effe differcnti
t.infumma radicum.n. i. & cum. do et o, fine
iR e b b SRl s
n.u.cum verunque horum productorum zquale fit.
x.u.exquo gnomon.c.d; . eualis eritprodagto, 7 [
b. n.quod fcire cupicbamus. .

§ THEOREMA. LXK 4
V'R propofitumaliquem nurierum diuiforiifidins eiufodt pateesive diffe-
e ke s B s D S
‘men quiadrarum dimidij primi quadfatum'non excedar. Re&? fecundiih hiimerum!
infejpfam multiplicant, productum verd ex primo numero detrahunt , rurfisd; di
midiumrefidoi quadrant, &quadratam hoc exquidrato dimidij primi [Ubtrabune,
2cque iraradice quadrata refidui, dimidio prifhi conin@; patsthaior datiir{qua
‘exipfo dimidio detraa, pasminor relinquitar, u >
Emug-jumﬁo o numero. 2o, ifa ut propofiti et dibidéiido i

vedifferentia quadrararum didarum i febinatio; bing-"
e wukipmmmmayluabimm,mimqmﬂm ‘primondmera.s.de’
1 trahemus,
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Sed fi fored punétum . b. effée in aliquo.
Tatezum, puta. q. u. volove in retangulo per-
fe@o. q.d.a. u. ducta it vna diagonalis quam
volueris puta. q.2.deinde 3 punéto. b.ad reli-
quum angulum oppofiti lateris duéta ficre@ta .
b.d.iraquoda diagonali fecerur in pun@o.s.
per quod punéum demuma reliquoangulola
teris. . duta fitae, vigque ad larus.q.din pi
&o. £.quo o, ita ficiendum erit inre@angu
Iodegradato, hoc eft ducenda cric diagonalis.

- qu corrlponder disgonal g.2.pfci
(R el
&, qua etiam interfecabitura diagonali q.r.
inpuncio.o.correfpondens.uperfedti, per qué.
0.2 punéto.d.cum du@a fuerit. d.o. vique ad.t.
inlatere.q.c.hoc puncti.r correfpondebit puzt
&o.b.perfecti.

Tdem eucnice iloco diametri. .. fumpra
fueric diameter.u.d. &loco. b. d. protracta fue
ritb.adeinde loco.u.n £dud Fuctit.que. £ vi-
de punctam correfpondens ipf. £ in figura de-
gradaca eritin lacere opremo. c. . correfpon-
dens laterj.u.a. & ira ducenda eric diameter. d.
e.correfpondens diametro.d. u. et. . £ furfim.
erfus correfpondens.q.£imum verfus deinde.
£.0.refpondens.a.e. qu terminabicur ab codé-
met punco.c.ve prius.

CAP. X.

X mea figura F. iperfciali perfpedtiue facillimum modum locandi quodiis

punctum in perfpectivalicui. Tuff enim veaptarerur cabula quedam rean-
gula exa plana., triplo aut quadruplo, aut quanto volueris maioris longitu-
dinis, quam lacicadinis protenfa,, quz quidem latitudo erat 2d duos circiter pedes
defignataab. A..B.C.D.cuius duobus lateribus, A.B.cc. B.C.iufl, vt duz reguleafii
gerentur,que fperficiem eiufdem rbule excederent , vevnii ex laccribus alicuius
anguli reti macerialis,qui appellaf norma ve inferius dicam) ci adherere pofit,cu-
raui poftea,utiuxta angulum. D.in punéto. o, fixo mobilisregula. 0. Q. affigererur
tancelongicudinis,aut paul minoris,quancam occupabat arus.D. A. qua circun »
o.volucretunyin redtitudine pofted.o.i.parallela ipfi.D. A.in punéto.i.duobus pedi-
bus longé a latere. A.B.aliam quoque mobilem appendere feci.i. M. intantam ferd
Tongitudinem extenfam, quana conftaz, A.B. c5fhitui eriam, vt quoddi angulum re
Gum maceriale tante magnicudinis, quanta nobis vii effe poterat fiper cadem ra-
bulsinecnonregula quedam maerialis necefaria longicudinis ftacucrent, acqs haec
omnia tenuiffima, v fierent curaui, Quandam deinde lincamad.o.iparallclam,
ideft. p. E. foper cadem tabulaaded diftancem ab.o.i.veinter. E. p.ct. B.c. perfe—
Gres,que degradasi debebannlocari poffensignaui. Hazcautem diftantia, quz

inter
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e.0.¢fTc duas primas vrnas viri it Hoc cft prinva miftionis, viide cumt eadem pro
portiofit.a.iad.ianye.cii.adio.ita erif (ex.19.quinti) .3.¢.ad 0wt ad- ad i v, &
componédoitaerica.c.cam.0.0.hoc efti.0.0. (proprered quo
verclidua totoram zqualium )ad.o.w.quemadmodum.a.i.uad.
‘media proportionalisinter:a.t.et,0. . ynde proportioiaii.ad.oa.dupla erit pro
portioniii.uad.o.u Nancaurem cum extradta fugrit quantitas.e. 0. ex prinio mis
fto, & pofica infifa aquaviquead plenicudinem dolij s proportio ingredicatium
huius fecundi mifki critea,quacltinter.0.0.¢t.0.3co quodin prima miftione pro-
proportio ingredicntium it €3, quz. et {nKer. - . ¢t &, CElinger. 2. ¢. €60,
Vi demongtrauimus. Acciplarius ergo.c. mubuiufrodi fecundimifti s mignitadi=
nis;a.i. vel . ¢.0. fignificantis duas yinias , & PCFTUROMUS €umin (anfam aquami,
fieds puntum.o.quiod nobisdiuidat. cm.inommicroitpareesfimplices, tali propor
tioneinuicemrelatas, ve funt.0.neto.a.vnde habobimus ex fipradictis:rationibus
eandem proportionem ipfiusia.tiad mit, vt a,0iad.o.ne componendo t-cum.m,
n-hoc eft.izm.u.(co quod cun. it wqualis itai.perconfequens. i m.zqualis erit,
acjadm.uyonad.ofed proportioa.o.umad.oan dupla eras proporion.
w.ad.0.u.quemadmodum fupra diximus . Ergo proportio.i.m.u.adim.uicritdupla
fimilicer proporionid.o.u.ad. o.
u.quaproprer-o-u.erit media pro et _fe i o
portionalisinter.i.u. ctm. v, E¢= i it
(cignurqnog\:docac{mcﬂ ro € i
Jortio:a:u.ad:i.u.quae.L.uili0:0i8 e, o, s, v, qil quident modus' e ceffa
:ﬂv:intd]e&uiuqu[cﬁm,niq\wg::ptn mi'no;lrﬁq;::d! bolip .

THEOREMAIGYEIL"
Phwwwmmmkng fed pulelieiii ¢t u‘z
jum

tur quarcre proportionem ingredientium in ultimamiltione’ ciifn cognita
ricnobis proportio continentias dolij ad capacitaris virie fimul ¢ fieroviclur

extrationum & impletionuny.

‘Exempligratia,fi proportio auiiad.a.i. cognitamobisfucric, cogrofcemus eriam
i exegula de ibusde perconleichs edarSRCGG ke O SE.
gregatum.a.i.cum.i.o. & ficio.ureliduum totius; er.o.x fmiliterséo quod.a.u. dd.z,
o.cftutemiad.oitvnde cognofcemus etiam.o,mive refiduomic. m. & fimilier ag-
cum..m.i0¢ eft dm.& etiammtrefiduum totis. i
cre antem proportionemtotius doliid yrnam, vel ¢contid, cum'éogni
tanobis fucticproportio ingredientiunin vicima miftione mul cunt numero vi-
siam cxcsa@ionam , & eplerondn , quod forbit Tarled; hoe i fiodo
poffumus . 1S i

Exempligratia, fi proportio.m,u. ad . m. 2. cognitanobis uerit’y illicd'feie-
‘mus proportionem.a.u.ad:miud curm feinerimbs pinerimy vitium exeradionun,
&impletionumillico cognofci oqog 1 £
‘mus multiplicitatem proportio-
nis.a:nad:m.u;ad propostionem,
0.0.d.m. U GUIPTOPECT Propor-
tio.o.uiad:m,wnobis cogritaerit - 5
hoceftan.adiuge fimiitorea,que et amada
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s cx ok, prolisior ctir.c:d: ex prefifppofico. Poftmodumimie/er-k.didua-
Tbus lincis reétis coniungantut,qua produéte concurrentin piinéto: b: ducicu pai-
a iex quo-Fim.2qua-
0lexi34-primi Eucli-vade pro
-quandoquidem veraque wqualis efb:propor-
¥ fed cumam k. et g-k.ot ity pariter cognofeerdt. m.
‘gefecundum refiduum,cum etiam note fint.n.c.et.n.a- Iraque cogrofcemus.e.hoc
“eftm.lu Cognitis Verd m.gig.k.ehumuhuex. 5. fexth aurizos feprami cognofcetur. .
queritigicur.a.¢.aut quod idem cft.m.h primumretidunmser. mig. feeundpmyeti b,
g:aurc.o.proucniens, ct.n.o-et.£q. itinera veriuftue viarorisinter fezqualialo iy
Nec vero pratermiteenda cft fpeculatio virima racionis inueniendw quanieatis
diei, qua conftat ope diiffonis producti.m. hinie4. per. . g.Eaaucemveinfinodi
eft. Probarum fuicfic fe habere.m.h ad. h. quemigiad gik-Traque companendo.
ficfehabebit.m.q.ad.hiq.vem:k.ad g k.& permutando.m.qiad:mik.ve. b, ad.g.
k. Sed cum fic fchabeat.m. h.ad.h.q.ve.m.g.ad.gik.permutando ficfe habebit . m,
hadm.g.veh.q.ad. gk iraque 3 aidsh 1
voquingiita.mb.adim.g.ve, 7 ;
m.q.ad:m k exquo permutando
adm.q.vemgad. m. k. fed
cii.m k. ficmotustosidici refponyr ¢ T I
‘dens, fecur? dicere potcrimus, i -
5. i 0 sefpeu horaramme. R
24 fignificatarum per.m.k.qualis
erit.m. h.& quo.
twparti dicite-
fpondens : que
poftmoda erit.
m.q.quavedic
& fuityalis et~ gy
sefpedu.m. . k.
ualis. m. h. re-
(pectu.m.gReli
queduzfpecala 2 i .
tiones priorum £ b 78 Torok
‘modort, vna & altisios
eadem cfbfacilisd; per femediocricerintelligenti s Eodem modo reliqueomnes
‘progreffiones fecundi. viatoris cii reétangulo, primi conferri ex hoc theoremate

porerunt.
THEOREMA CXIIIL 7

P Roponicur&aliud  primuin feilicet viatorem icrincipere dicbusaliquot an-
@ fecundum, primum tamen lentius,quim fecundum ambulare, & wrunque
corum certa quedam milliaria conficere... Tamf cire voluerimus'in quot diel
fefe confequentur, uulgaris regula iuber  infpici quot milliaria primus ol ieer -
‘gensconfecerit , tum animaduer differentiam diurnarn motus vhiusabal
‘milliarium numicrum primi viatoris foli abundantis per hanc differentid diuidi,pro
aueniens autem erit numerus dierum quacfitus.

: K Exempli
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Veram eftigitur quod. ab.cum.a.c. longiores fintipfi. b c. et lacus cétrago
-icnmquadmgl’inz'iru?qundﬁz.ex ikt it o polinias s

Tilud etiam non cftfpernendum,quod quoricfcunque daca fuerint omnia acera
alicuius trianguli illicd poffumus cognofcere punéta.un. s. contingentia circuliin
feripri, ope viimas partis penultim terij ,co quod exilla iam feimus 5 quod de-
trahendo,b.c.cx aggregato aliorum duorum laterum , remancbi.u.a. ct. 3. n. qua-
rum vnaquequenota erit, cum illarum qualibet, medictas ficrefidui cogniti, detra.
hendo pofteavnamillart abalrero
dioram aterumab. vel.a.c.rema n
nebit.ubivel.cn.gqualis.bs.velc.
s.vnde fimilier nobis innotefcet %
‘pundtums. cum duobus pundis. u.
€t.n.a quibus duobus punétis, i
dug perpendicularesad ealia acera
duce facrine, vbihe perpendicu’ b ,
Tares feinuicem fecabunt , ibi cen-

il circuliinferipeibiliscritin trian
gulopropofico.

Inger alia;, que tibi dixide Tride , quod memorianon renes , nihil aliud eft nif
«quod cum Tris videtur, non codem loco abomnibus viderur,, quia reflexio
efiexioluminis 3 fpeculononomiibisab coden puno it itacriam t

e Iride .

De Infirumento oxygonio feu eliptico.
AD EVNDEM,

Vodaliquando & me audivifti flfom non eft, felice poffibile effe ( vt

Apeculatusfim ) particulare inftrumentum fabricari ad defignandum oxy=
‘goniam, feu cllipticam fectionem,qua & Pergeo defectio appellaur,quod quidem
inffrumentum valde diuerfum et abalijs, quealiasinueni, pro plisconicis (o
nibusdelincandis. - Occafionem afit huiufimodi inftrumentt inucnicndi mii pra:
buit feciida dubij folutio quifeci ann, 1568.grauifl: philofopho Francifco Vimer
«cato, nd ciividerimin ea figura.£: 2. femper 2qualé effc.o.i. fi parallela ilicet,
‘vnde cum re@talinea fucrit protra@ia per.o.ct.£ipfa foret femper equidiftas.dip.cx
‘33:primiBacli. Veniemihi inmentem modus confiruendi hoc fubfcriptum i
mentum, el ordine, videlicet, coniungédo feptem hic fubnotatas lincas materia-
fes. z.mow.nie. hic. c: . ki L, ets. . fimul , hoc modo, filicer fabricido quadrila-
terum equilaterum.c.c.s.Lhac conditione, quod immobili exiftente puncto.c.inli.
nea.z.r.xeliqua omnia mobilia exiftant, hoc cft quod pun@a. s. moucatur perdi-
@am lincam. .. &immobili exiftente pun@o.c. veexremum linez. . h. hoc cft
coniun@o cxeremo.c. linea.c.h.cum angulo.c.c:sreliqua punéia lince ipfius. €. .
moucantur per.l. & per dus parallelas.o Tongitudo vero.e. h. ficcompo-
fita exduplo vaius lacerisipfus quadrilar porcet deinde quod pundum. £
femper vnum , & idem fitipfius parallcle.u.n.moucatur tamen per.c.h quod qui-
dem pundtamillud iy quod vaam portioné circunfeatiz oxygonie {¢toni

cli-
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Inftrumentum adortum, €5 occafur Lune cognofcendum
qualibes anns die .

AD EVNDEM.

Ceetibi vir Tluftrif. modd conficiédi infiramenti nuper  me inuéei, ve ibifi
 guificaui,quocirc pofis formé in dics, qua hora(deaftronomicis oquor) ad
Gererminatum parallclum & abfque multa fupputatione,ctiam abfque Aftrolabio
Luna oriatur occidad; . In quo inftrumento poreris etiam videre quo in figno Sol
& fpius itidem Luna permeat, & huiufce afpedtus cum Sole , arque longitudinem
dici nodtsds toco anni tempore exate dilcemere. :
" Circularis lamina ex argento, aut are , aliaiic mareria paranda eft ,in cu-
jus fuperficie ambarum facierum Zodiacus delineabitur, modo inferius depicta,
deinde proanno quinque circuli ibiinuicem cocenrici, a refpetta Zodiac cxcen
i gelabuncurin ca, adeo ve veriufgue centi diftancia fic pro. 3. pare femidi
‘metri concauitatis Zodiaci éxegione [ocisaugis,cemporis quinoftra ztate circa
‘nem fecundi gradus cancri inuenitur, candem viam,,in hoc, fequuti , quam Stofle-
i dotlo Afeolabj darce . At nomina macnfium. media ponanci ineer dios
maiores circulos, poftea incer [ccundurm, & tertium ab vna facierum laming, at-
femidiurni, abaleera yero arcus feminogturni , per quinos quofyue dies collo-
centuita cxadté, vt hic fubeus videbis.adeo ve numeri jx:mm & iplorum dieram
fignafincin interuallis vicinioribus centro communidictorum quinque circuloruu.

Pofteaquamab vna &alrera facierd lamine hac infeulpra fucrint,aliz duz circa
fareslaminz,magniudinis (emidiametri minimi quinque circulorum accipiantur:
quarum vna prooreu, & altera pro occafu Lune defcruier. In qualibee ipfarum
conftitucur circuli quatuor,co modo qui paulo infirius cerniur, quos omnes diui-
demus in riginea fpaciazqualia: & in inceruallo qd inter duos primos circulos pofi
fum eftriginta dics annotabim® quiipfos Lunz tnigina dies preferibén,vein figaca,

Poftmodumin lamina quz orcus Lunz indicabit,ac duorum maiorum circulo-
sivinteruallo & regione numeri 1.videlicet primi diei,ponemus horas. 12.& minuca.
48-cxaduerfo dici (ccundi ho.1 3¢t min. 36.cx 0ppofito tertij ho.14.min.2 4.8 fic
fhcceffiut augendo per min. 48.&indicem ¢ diuer(o diei. 3. ftatuédo, qui coitus
Lunz cum Sole fignificabik: acque lineas alpectuum,veinéerius videre cft ficilé in
ueniemus.

Alrerainlaming quz occafum Lunz indicabit,poftquam diftindta fucri,vealte-
1a. 30. diesac creree linc, o modo quo in faperiori collocabuntur, at numeriin=
tervalli maioris, alicer difponentur, ve poté ex aduerfo dici primi folum. 48.minu-
ta deferibi debenr, & diredto fecundi diei ponenda eric hora vna cum minutis. 36.8
& regione tertijinfcribentur.2.hora, & min.24.& fic ex ordine per. 48. minutaau-

endo.
& e lamina oreus Lung,cunanno arcuum feminocturnorum, & il occafis com
anno arcuum femidiurmorum concérrari debet, & ita noftrum inftrumencum perfe-
Gum eric &abfoluum.

‘Quories igitur volucrimus medio inftramento dignoféere ferme in tali orizonte
qua hora Luna oriatur, ita neceffe crit volubilem rotam ortus Retere,utindex ve
niacé regione dici menfisinquo talis operatio fit & calirota irma mancare perfpi-

cere,






OEBPS/images/facsim015.jpg
CTTHVEZO:R. AR IIT H. 3

TH B O/RIEIMA TIL
repereusi qualis e fractusaliquisnumerus refpedtitaleeriuss multiplicare
Gvdtbum numerarores adinuicem & ita etiam-denominator css exquo produ-
& ex numeratoribus nomen capiata producto denominatorum . 1
' Huius ff caufam nofee visyfime.o.i. & 0.1 progotis denominatoribus,tum.o. ¢.
&.0.2. pro numeracoribus ( exempli caufa) fit.0id. fenarius. 0. 1. quAErANILS, ove.
iinarius.o. a. temarius. Si nofce vis quarfint tres quarte partes quingue fexzarum,
‘patet ex regulis practicis oriri quindecim vigefimafguartas . Id quomodo fiat; ex
Tabfcripta figura degrahendetutymemores tamen efle oporeet,quodliber producti
confiderari tanqud fimerficiem,producentiaausé tans
quamlineas . Inhecigicur figura productum excotis
Tinearibus cft.u.i.ageregatum ex. 24.partibus,&ues T
produciom aggregarumcx. 20. Quoditafe habebit
ad produttum toale.u. i. ficut.o. ¢.ado.i. exprima &
fexti au.18. feptimi,ir.u.c. crunt quinque fexte pac
quarum in propofito exemplo, tres quarte
-Si itags multiplicabitur... ¢.0.a. orictur
produétum.a.c.ita proportionas ad. u.e.ficut.0a.ad
oureperitur,ex pradicisrationibus. Quod fi ftanucii/
eft-o.a.tres quartas partes effe ipfits.u.0. etid. a.c.ues - @
= cienc i e S
1 ex quolequinr boonen it suliaedCa sl

b

THEOREMAILILL

"V« multiplicani fraétos cumintegtis , e multiplicent numerantem fra-
& per numenm iricegroriim’y pattidncirqic productam per denominanté
fradthex quonumeras quaitus colligitur .

Proper quodimeree-concipiamsinfibféquenti figura numrain integrorut
#nquam lineama.c.quisverbigratia,ficdenarius, quorum voiufquifque ficequalis
by v i o S i b e
it perficialis,conflifuta priv. . xqualisia:i: 8610 fine dutertie.a. . quard
diarum tertiarum productuminmurmerm. a.¢. 6.0, pariter-u. . viitas fic
ficialis prout. .. viitas cf incarisy quam:u. , refpicere debeeproducam.o. e.éx
quoinicgerfuperficialis.u. . erit tanquam ternarius,& productum.o.i; wnquam bi
narius, & quia qualibetpars & vigintiipfius.o: . wqualis elEerti parti- .. vhita-
i fuperficialis; ficupiamus feirequotineegra vnitaves linpin parcibus.o. : conful-
um eft cafdem diuidereperdenominaitem.u. . compoficum e tiibus partibus fa
crfcialibus,c cumiam linea u:. quam fiygerficies.u- i. dividaturin 3:parces gqua
s nofce peroporcanum eft ciufhodi pareitionetn fumeri. . ¢, fiert per numerum
3phus.uinon.u. s ex praedicis caugis, < i b3t
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EPISTOLAE.

x.£hocefts.dabic. 4. integra cum:
86. centefimis,fednos vellemusno-
bis prouenire wia, co gitaeft.f.hu
qua propeer defcendere nosoporte.
biza nouemad.8.8ab.8.ad. 7. & 3.
7.2d.6.cunc inuenicmus.c.x.oporte-
ve efft circiter quinque cum duabus
tertjs, oparido poftez ex regula de
wribus,f dixerimus quando. 1000~
bis dat. 32. cum nona parce integri,
tunc nouem cum tertia parte incegri
dabit.2.ci.296.de. 300, hoc eft. 2.
cum circa.49. quinquagcfimis, que
‘quidem quantitas, cum propinquiff
‘ma fclinca. £ h.trium integrorum di
cemus.c.x. ffé quinque intcgrorum
cum duabus tertjs parcibus vniusin
tegriset.c.xrefiduum, hoc cft axem
quafitum portionisiie.t.effe circa.4
integra cm tertia parte vnius ince-

gric

DE ERRORIBVS THOMAE PORCACHII
& Benediéti Bordonijin corum infilarijs.

Excellensifimo D.JoBaptifa Femello Gini Decurionigy T~
rinenfi Philfopho, Medico , €5'in Accademia etus
. Cusitatis Medicing Practice Ordinario,Pri-
mariog, profefiori celeberrimo,

1j perdanttuas adeo moleftas , & affidoas curas, qua te nimis 3 fiauiori-
bus ftudijs diftrahunt, &2 nobis longius abducunc, Nam, ut tibi quieté,
ita mihi ingentem adimunt voluptatem . Sed ne in aliquo crga te defie
cere videar, quatibi olitm promifi,nunc mitto.

Negari quidem non potelt,quin fuerit laboriofiim opus Porcachij s & Benedicti
Bordonijhoc ¢ftinfularium,quirecé etiam feciffent , cum loqui cos oportebat de
terminis (phara ratione litus ocorum,fi feip(os alicuius cxccllentis Cofiographi
confilio fubmififlent. Confidera quzfo, quomodo admicti poffit,id quodaic Por-
cachiusinitio fui operis, idett Ilandiam fub Polo artico iacere, inter auftram, &
boream:omizzamus etiam quod idem in Progmio 1ib. fecundi , vbi aic Biarmiam ,
(& nonlilandiam ) ffe fub dicto polo ardticos in eodemd; principiorepetit ipfam.
Iflandiam inter auftrum , & boream per centum leucas Germanicas éxtendi deins
de verfisoccidentem,ea duo flupenda miracula confpici. Vide qualo,, quomodo
incole fub aliquo expolishabere poffie occidentem,orientem,magiltrum,auftes,
DRy
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parcatdifferentia vitea morte; quamin oculo. Ariftoteles ad finéth cap.r. i pri
mipofteriorumait, clarum effe quod fialiquis fenfus deficiat , fucurum v aliqua
quoque fcientia defic. Confidera, quot fcientijs carcrer homo, f vifs orbaretur.
Erintertiodeanima ait, eum qui non fentit, nihil ineelligere poffe ;id quod i

de confirmat, quia nihil ficin incelleétu , quod priusnon fueritin fenfu. Plato in
meoait, oculos nobisattuliffe rerum optimarum notitiam, & fi oculus non fuiffct ni
hil corum, qua ad ccelum {peant inueniri poruiffe & cognitioné dici ac nodtis ab
oculisortum duxiffe, vt revolutiones menfium , & annorum metiri , & tempus co-
gnofeers, & imuellgurordinem natur wierilispolemus quisus phiofophiz
nobis comparauimus, utalia mulea omittam quaibia Platone dicuntur. Addam
hic & aliam (pecialem differentiam incer auditum & vifam, qua eft ve obiectum vi
fusfit permanens, & obic&um auditus tranficorium fiuc fucccffiuum aut , vealio mo
o idem dicamus, obiecum vifas partiepes fic excrnitacis, illudautem quod eftau-
ditusnon item, nam auditus tempori fbicétus cft vifisaucem minime. Vel fidi-
eamus opesarionem auditus ablque tempore feri ron poffe cum it motio,operatio
verdvilusynullo indiget tempore  cumipf fit momentanea » & propterea inftan
tanea.. Nam momentum non eft motus , nec inftans cempus, ]

QVARE HYEME VIDEATVR HALITVS
animalium nonautem aftate, & de vento.

Pancratio Mellano .

ciufdem halitus congelatione, qu ab extrinfeco frigore fit. Prius enim

feire debesaerem anracdin pulmonc, foras deinde erumpere cum 2lio

vaporcaliquansulum craffiore humido,& excrementitio expulfo 4 naru-

x2,qua continud noftrum corpus cuzporare ficit,vnde fequitur dum aer forasa pul

‘mone pellitur,maiorem femper materia portionem,ea quintusatradia cft xire:

‘vade fatim ve dicta materia foras expulf2, figidum aerem offendit,cum conftetex

patibuscraffs, & obuoxis congelaion condenfitrinformam vaporis, d dif-

entiam acris ambicntis quiin fe eas partes craffis non habet, 2 quibus quidé par-

eibus condenatis,8redditis opacis reflectitur lumenacque hanc ob caufam ftate
‘hocnonfit, quia calor vim condenfandinon habez.

Ventus nihil aliud eft quam quidam aeris motus, curs condenfatur, ob defeétum
caloris, neque(pace Ariftorelis dicam)et exhalatio figca. Exemplum 4 Vitratio
allatum nilplané vale, quantumfpe@tacad ventinaturam, cuius rationem  me re-
‘quiris. Exemplum etiam ventilabri quo tempore aftate veimar negligendum pe-
nicus non eft, quia.eius beneficio non folum arcemus & nobis acrcm ambicntem
calidum,fed alium ctiam aerem circa nos condenfamus: & quia ordo naturae eft hu
iufmodi quod quemadmodum calor fequitarraritatem corpord  ficetiam frigus
orundem denficacem fequatur. Quod i visveexemploilluftrem, diligenterob :
feruato tempore ftatis cam aliqua nubes nobis Solem adimit., vbiaer qui in eius

vmbra

VND & fiaevehyeme halitum noftrum videamus, & non aftate, ratio cftal
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E D ijdem exrores proueiiunt ex fummis pastiom fimplicium.
S Veexempligratia, infigura. B famma propofica pastium fmplicium ef. .
vt diximus, co.quod ab ipfo.so.detraxerimus.  1.{fumma feilicet numerorum adij
ciendorum ad eficiendas partescompoficas’y fumma poftei fimplicinm parcium
prima poitionis, eric. 6o.co quod prama pars erst.io-fecunda autem fimplex.aor
tertiaverd fimplex.30.iuxordinem propofiti. Summa deinde fimplicium parcid
fecunde pofitionis effer.48.quia primacius pars exat.8, fecunda vero fimplex. 1.
ertia autem fimplex.2 4-vnde prima fumma excederet datam. 3.per.2 1. differen-
i, fecunda verd per.g. ve fupra vidimus de fammis compofitis  dato.so.compo-
£ito, & hoc quidem mirandum non eft quod feilicet tres fummz fimplicium pars

dum({iminuium inzqua-

les,ij{dem differentijs me- i

diantibus , quibus differle Sin

diéwtresfumma compofi

e, cumabvnaquaquecs 9.0 A6 8L wymw

politarfi ablatus fitnume- oL ame b TgT PR
susn.aqualter, vndeex o :
neceffitate, permutando 6, 3
earii differentie relinqué 3 O, itk 9
dzerancaquales invicem 60,2, i 35

ex: 78 . theoremare  hu=

ius noftri lib. fammz enim B
compofitzerantyxisg.ct

50 €5 Verd.60. 48. 1

exzg.differentes Aprimis AN
per.ir.vediumet, qua

e veriasita mansbica compofics, quemadmodum fimplicibus , fed implici-
‘busper (e, & compofiis per accidens veiam iam videbimus.

Neiquorumigicur primus m odusveieur regala detribiis; hoc ordine , mlti-
_Aplil::;ofcilimf:{'nndum DM o ey primariin par
eiom pofitarum,quar ef.a.& productum dindendo et differentiam ctrorui, e
eft. 12.proucnicns poftea quod ft.1.cum dimidio addicur hoe loco prime pastif5-
cunds pofitionis. &c. quod ben2 (¢ haber. Vbi animaducrtcndurn eft,qiod ille
numerus. £a.non eft aceipicndus per e ve differentia ¢riorumhocelt . ¢t.p: if
peraccidens, fedbent per fe, ve differécia inter. GoierigB.fimplices irihasqiéin
admodum.g.in hoc propofito eftdifferentia per fe inter.g8ict. 59.per accidts ve-
10 inter.s 9. ct.50. -

Cognoftendum igitur eft mediarite. 4. quinti Eucli qiod eader ropottio
ft prima famma ( implicium dico )ad fiiam primam sarem , que fecandi fim.
maad fuam, & tertiz fummead fuam fimiliter (vbi e ctiam fecifent hoc i lo-
<0 antiqui i multiplicauifTent certiam fammam Gimplicem com prima parte prioris
fumma fimplici, & productum diuififent per priman linmam , vide prima pars
uelitatertie fomme orta fifft abfque ulo negotiopfiusplus vel rinus) Quisre

abebimus res erminos antecedentes ab vna parce, &tres terminos confequcn-

tesabalia parte continentes viam eandem; proportionem, vnde cx. 15. quinti

Vel-12.{eptimi corum differentie proportionales erunt; hoc eff, g cadedt propor
oz tio
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td.imaginata, eft (a.D.F. Tertium deinde riangulum, quod inmea figura ter--
minatur ab.t.d.ab.£d.& b £x.in i eft eriangulum, D.F.H vnde mea. £ t.refpon-
detfue.H.D & mea.f.d.fuz H.F.& mea.t.d.fug. D.F. Quartum autem triangulum
£.c.in mea figura, refpondet fio.H.D..& meum punétum.t.fuo.D, Nunc trianga
lum rectangulum , quod dico feparatim conftituerc, eft illud tertium diGumcorre-
fpondens fuo.D. E.H.veipfe facitin fequéti figura, quod ipfevocat.).C/H: & me®
radius.c.xin fua figurasille eft qui tcrminatur ab.D.&cab inicio Tauri , & Virginis.

Ex quamnis ego hon eripferim talem figuram., vt ipfe fecit nihilominus ipfam
werbis deferipfi comer modo, & proprerca dixi-

Quam diuifioné, fi intriangulo feorfum defcripto inuenire volucrimus, res erit
s ol s i i o€ ol S DU P
triangulitertij ¢ ratione diuiferimus,&ec.

Quapropter Reuerendus Clauiusnon animaduertic meam rationem aliam non
e, nec punolongiorem {2, cum eademmet ipfafic:

Citaut ctiam Munfterum cap. 0.0 quodin ca impreffone,quam tunc pre thani
‘bushabui, vidiin ca figura, quam ipfe vocat findamentum horologiorum, literam
c.pofitam efle loco. et Elocouc.quod caufie fut, ve omnia mendofi viderenaurgee
centiores autem impreffiones correét funt.

Rurfusalie in loco mibi accidit ve reprghenderim Alexandrum Piccolomineum
inlibrsd pheay quiquidem diecbaces utas operficilen, qu pacioribosan
guliscircunferiberentur capaciores effealijs,dummodo earun periphariz cffent
aquales.

‘Nancautem corresi¢ it co inloco impreffiones, 3 qui non viderit primas, pu-
tabit me immericd ipfumreprrhendere: s

Tdem eriam dico de co capiteipfius Piccolominei yinjjfdem libris,vbi tradtatde
‘modo, quo vii fantantiqui ad dividendum zodiacumvin.12.gna, quod erat circa
finem quari libri. 7

Nunevero,inrecentioribus impreffionibus, illud caputpofiram non eft. Tmpre(
fiones autemillz, vbi talia disit, die feunc , uarum prima erat noi. 5o fecun
daverd. 1552-Venetijs apud Andream Puteum. 1

Alius verd locus ipfius Reuerendi Clauj, contra meas reprehenfiones, eft circa
finem pag.298.& circa.agg.vbiita fcribit. a

Ex hisliquido conftat,non reté a Toan. Baptifta Bencdictorinfia gnomonicaca
pit.4g.rcprehendi hancrationem deferibendi horologj declinantis,qua omnes fe-
réalijferiptores veuntur, quoniam, ve ¢x demonfiratione  nobis allata conftat,re-
@ per eam linex horarig n plano, quod: verticali declinatducuntar <+ Modus au
tem quem co loco preferibit differentem b eo, quem nos tradidimus cercus etiam
eft, fed nulla ratione noftro contrarius , quia nos conftieuimus. D E.F. angulum de-
clinationis plani verticali circulo proptié diétosipfeautem loco huius anguliafis»
mitangulumdcclinationis ciufdem plani 2 Meridiano circolo , vademitim non cft
‘modumipfiusa noftrodiferepare . Quod i edficueremus:D. E. Frangulum declis
nationis plani 2 Meridiano , ut ipfe (quemadmodum forfiran abalijs pucauic ficti)
&inreliqua deferiptione progredercmur, vt radidimuiss procaldublo horologid
declinans perperam deferibererur, vere@? docee. ol

Optime feripfiffee Reucrendus Clauius, fi verum fuiffee; quod anciqui fumerent
declinationem fperius diétd 2 verticali proprié dicto,& nona meridiano. Sedego
dico, authores dme ciratos. capit. 4g.meg gnomonice fumere didtam declinatio-

< nem
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Cardanus i fipradico capite;mulez ali funt , cum corollatium primss tert i
el fic paffio propria ipfiuscirculi, ¢ idem dico de propofiione.3. 4. 7.8..9.11:12.
13.14.15.17.18.19.20.30. 3uipfiustertijlib.necnon de.8.g.ec.1o.tertijdecimi; &
de prima.3.4.5.6.ct.7.quartidecimi ciufdem. Tdem infero de ea quod (eripliMa
rio Nizzolio , Francifco Vimercato, Francifco Contarcno, Angelo Agrimenforis&
dealijs nonnullis 3 me excogiratis.

DE FINE CORPORVM COELESTIVM,
& eorum motu .

1hufiri wire, Philiberso Pingonio Sabaudo Cuffacenfium
Baroni .

Vinanteameo nomine Sebaftianus noftér omnia fer2 tibi reculiffetinteralia,
que relinquebantur tibi dicéda, hoc ynum erat,quod fi abfgque fumine fispe-
riori; inquem fincm faéta fucrin corpora ceeleftia feire defideras, & humanam ra-
tionem fequi volueris, putandum tibi non erit ca folum ficéta cffé,ve tam vile cor
pusveefteerraaquisirigaca,animalia,& plantasregant,cum ea corpora in diving,
innumero incomprehen(ibilia,maximis ma gnitudinibus , & moribus velocisfimiss
pradica, id ctiam minus putabunt hij, qui opinionem Aiftarchi Samij,& Nicolai
Copemicifequuntur, quorum rations fieri non poteft,ve credant.eius,quod ex vni
uerforeliquum eftaliom finem non habere,quam regimen huius centri epicyeli Lu
naris, vt illorum more loquar.Qud enim turpe effec fi centra aliorum epicyclorus
planctarumtaliregimine privarencar, id quod nullo modo cumracione confe
Giram vera cftca opinio, quemadmodum rationabilioré eam exiftimit. Neg; quid
wam valetopinio Atiftorclis, qui corpora ceeleftia,ab oreu, & incerieu libera effe
i dicens fuperioribus realisA noeis aniquis allam viquam animaduertam
fuife alcerationem in ceelo,cum non videar fi quis e fet i ccelo,ne; etiam obferua
re poffetalcerationes quain terra;& circa terram fiant, quazin partibus,% noninto
tofpecancur: vnde ceiam fieri poteft,ve in ceelo fine particulares aleratiores,
quaanobistamen, qui abillis long? diftamus, non comprehendancus,terram
(quamuis minimum re(pecu ipfius erra yratione toriusica ¢ femper habueriit q
admodum (e habere corpora ceeleftia videmus, ed alteratio, ratione tantum ali-
quarum minimarum partium quafiinfenfibilium,fi cam tato comparentur fic. Quis
enim feit,vt iam tibi dixi;quin, quemadmodum Luna circa terram voluicar, ipfad
cerrafieveluti centrum epicycli maiorisciufdem, ve Aviftarchus Samius, & Nico-
1aus Copernicus cenficrunt; fic eciam Sacurnus, Tupirer, Mars, Venus;acq; Merca
rius circaalia huinfinodi corpora, huic terr fimiliz,m orbem agantur, quali fpecu-
Iayjumen Solis fuo centro ex reflexione,deferentia(fuppofica dico vera iilorum opi
‘nionc)Nollé tamentibi ¢ mentecxcidere, vealiaste monui , g fi communis opinio
vera eftyncceffario facendi fit corpus folare,di in@quarore eperitur mou diaino
quolibet horg minuto,magis qu decé & fey té mille milliaria pageresideft paulomi
‘nus quam.1 850o.milliaria,Saturnum verd cum fimilicer cft in quatore;codem té-
poris patio, quaf rercentamille milliaria Icalica conficere, & fic per gradusalia cor
pora velocioraalijs mouerisqua quidem omaia ¢ fimplici gyro e circa fuum
axem
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interualla fuperant tonum fefguinonum, 8 effent: fo.commata fuperarent conum
fefquio@auum, co quod aggregatum ex.g.commatibus continetur fub iftis duobus
terminis hoc cft. 150094635 29699912 1,Ct.134217728000800000. QU qui=
dem proportio maior eft proportione {Efquinona, fmima vero.10.commatum con
tincrur fub.12 157665 459056928801, €t. 10737418240000000000. qut Pro-
pottiosmaior eft tono {clquiottano;quod autem dico de alcerif cantilensidem al-
fero de ciufdem defcenfiy& hoe non tantuns perinteruallum illius commatis, quod
eftdifferentiaToni maiotisa minori,fed etiam per illud quod eft differentia femito
nijmaiorisdimiori, vein fecundo exemplo hic fubferipto videre cft in defcenfi
ntilen per comma & comma vt differentia inter femionia maiora & minora,
vbiiniptima écliula difcedens baffis quinei cum fuperiori, & abvnifono cum ke~
noredefcendens adtertiam minorem cumipfo tenore,facit cum fuperiori feptimd
imsiorem, qua cftveipiad. 5. fperquidripartiensquintas feilicety qua difcedens
poftea faperitis; ve faciar cum badfisfextam maioremydefeendit per femitonium ma
ius,3 quaficita maiori defcendens bafls, &cafcendens per quartam,, efficit cum di-

sperioritertis maiorem, & qua difcedens fperius,ve eficiat quartam cum ipfo
bafly(iqui quidem baffbs ranficin tenorem yafcendit per femitonium minus, diffe-
ensa {emieonio maiori per vaum comma 5 vnde cantilena remanet depreffa pet
i comma s cumdeinde ider faciacinter tertiam ; & quarcam cellulam 5 pera=
lind comma defeendic ;& fic toties facere poffet 5 ve poftremo valde deprimasur
cantilena piimo phthongo.

it

" Quiod autem hic fapradidium oft, circainfirumenta arifcalia non accidit,qua
propiérorgana,t cauieimbula concordantur crto quodam ordine  ita Ve omnes

| confonantiz, excepta diapafon; feu oftaua, int imperfeét, hoc ef, aue diminutg,
| aucfuperancés  ufto, vt cxempli gratia,omines quinca funt diminute , quartz vero

fant exceffiug, quod quidem fic, vetertie & fexta;non multam auribus diffonent,
o quod i quinte omnes , & quarce, perfeét effenttunc omnes fextg, & tertiin-
tollerabiles effen, &3 perfecis differrent per vnum comma,quod manifeftum no-

_ biserithoc modo,accipiamus tres diapentes, feu quintas , confequenter fucceffuas

nam pofaliam, hoe et trsproportioncs ciialieas quarum sggregatum exic
ey 8.qu proporidicicu ipla fupenripaiensodiauis e qua  pracic
appel-
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temmucasent , quorum quoilibeteffee quoquétam velos s qua oft gigirung:
tam velox cflet quam,, ; i

Corporalicet inequalia cinfdem materis €9 fienras firefifler-
tuis habuerint ponderibus proportionales
squalitermoucbuntur.

CAP XL

Ademacione,quaim cap antccedente praferipimus,poffecoftendiyi duo cor-
pora.o.erg.fuas efiftentias,ica ad inuicem proportionatas haberent, e funt

“ortim pondera,in pleno pari velocitate pradita cife , quod in fine capitisnoni levi
ter ati iy quia punctum.i.cam velox effct e cntrum ipfius.o.cum 3 tanto pordere
i.motum effet; quanto centrum ipfius.o.arquetan
am refiftentiam duo corpora.a.ct. e quitaipfum e ) ¢
ofolam haberce ex hypothet, difaamencorpo () S——¥—5 Q
Fa.a.ct.e.cam (eparaca, quam coniundta , candem 3
cem ctinerent. g igitur tam velox et

eMaior hic demonflratur Zﬁ proportio ponderis corporis den,
Jioris ad pondus minus denfiin medys defiorsbus, quam
[it eorundem corporum in medio minus denfonec
corporum ponderaferuare proportionem -
lenfitatis mediorum. - §

CAP. XII

Ropoficanobis cum fierint do corpora.A.ct.B, area corporea 2qualia, quo-
it & dE i e ot Ik e o R g AR e
ko bondons 11 AcoA poRdis B Lo meaio MM dEnIDe s s
Sit gitarp.gepondus coale ipfus corporis Auer.q kiplus orporis B,vnde, pogs
maius eritiplo.q.k. Sit quoque.0.g-pondus,quod medium magis denfum fubtra-
hit & pondere.p-g.ct.n.k.fit pondus,quod idem medium fuberahit pondere.quk.ge
£6.0% Bordt b i s aus QGBI obrrabit bp.g.erdok Led, i jdem
ia fuberahit ab.q.k.vnde.o.g-equale erit.o.k.ct.Eg:iphi k. qua quodadared
Stinét,corpond ip o daRat Al W1 e PrOPDTHO BeEA G Libsi0n Stk casue:
Sho,fadn i comtmuni "
feientiznotione, quiafi
i el o L el
o ol e o
Geiph gL propoioact,

LU AR — .y
(hoceftnulla)

d
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dofeinicem habientes, vr.3 ct1 G.quefint.2 r.cumsribus quindset 4.
‘s quinti,ex quo fequicur, ve quod iz cumibus quingisin. 16, ual fc i
a1 cum diabus quintisin.ag & areperiuncur duo prodacta aqulia,
o dueriy reliqium vero perditionis, veinfigura,Moclaré videcur.

Liddverdexemplum eft 39-quod quidems fiperiari non differc, nifi quod
A infinc operationis, operatius dictos lucrarys cft folidos. 6o quericur nic vefis-
‘pra s quocfuérunc disluer 3 & quor. perditianis-
Pk erism ablque e falfa pofirione dic citius potcft ol hoemodos dividé
“do falicec llos. 6o folidos per.gouideft peraggregatum. 24. cum, 16. proucnicas
e, quod cricr <um dimidicsaddead lisus fuparius nuentum hoceft 2 1.cum
b quinus & fumma e 3.comdecima parce pro numero dierum lucri dein-
deidemproncarum demecx aliolatere perivsseperto,t 4.cum duabus quinci, &
el cris. 13+ cum nouem decimiss vnde habebis numerum)dierurm perdi-
tionis. P y
Procuins rei peculationd cogitemusin figura.: N- duo, dia produda invicem
qualis, 0 e cxiRe LTI 24018 K67Vt . ebus quin
Tis, eyt 4.cum duabus quintisy Nuncyerofi mente concepra feric recta. ¢,
atoequidiftanso.oira e sdtangalum:e it Goitunc rectangulumfeu produdtum
b.pﬁwtl‘ﬂbi(Ktﬂ-lngl!lpmfulmm.n&g:u“mﬁ;&x communi conicepru,
e quodex produdtom.c.fublarom eft productum.d.c.2.4.& produéto,o baaddium
eft productum.c.a.16.reété igicur feci cum diviferim. 50.per.40. ynde prouenit mi
hita.ideft.r.cum dimidio,quod addicum ipfi-bju.corppofbit.b.a. & dempio ex.u.
nrclinquita.nprolatcribus duorum productorum.
"Scd it idem operator perdidiffe. 6o. cunc cogitaremus parallclam dictam. . a.e
fuperiusductam e ta ve ecaret. bu.& non.u.vade adderet.a4ipfi prodacto.n.
& demerct.16.a productob.or

N
<l
Gl 0 O

! RCA verd talia quefita videtur mihi non inutile fore i liquid notatu die

" gnum aducreenm, ho eft quod fpe accidere potericut cafus impolfibiles

somrur. Quemadmodum fialiquisdiceret, cupio mihi ueftimentum con-

cebe cx duobus pannis colove & preio differentibus  quorum unis cxempligra-
2.
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Tnvltima verd propofitione fecundi lib. de pondetibus Archi. oc modo intelfi
gen i ‘

Sk?uiholgsa.cuins bafis . reéta pasallcla didee bafia.c. diameter s
b.

Tnquit deinde quod lfnca contingedisi licla cfitipfi.a.c.ct.c.d. quod proba
bimushocmodo.
Cum.b.£. diameter fit cta.c.bafis, clarum erit ex definitione quod.b.£ divider. 2. .

e zqualia ing. Vide ex.7.vel ctiamex.46. primi Pergei. due.diifa ric per equa
a3 i S gee e B e p P e
dicta contingens in puncto.b.parallela ericambobus.a.c.ct.c.d.

Inquiepofte quod i cum fuclc parsdiateri g interdevea apoliea et
(hoc eft.g.) per quinque partes equales, quarl parciumm media fich.k.diti i eciam
imaginatione it in punéto.i. ita quod proportio ipfius.hy.i.ad.i.K. cadem fic que ine

ter duotolidaquorim vaum(illid (ilicer & quo sefacioincipit, hoccft anpecedens)
R pro fia bafi tencat quadratum ipfius.a.£.cuivs etiam folidi alticudo compofica fit ex.

duploiipfius. d. g.cum fimplo. a. £ Aliud vero folidum habeat pro fua baf quadra-

wm ipxgadagmuw'ud elitudo compofica it ex duplo pfius.a.fcum fimploid. .

Inguicnunc Archi.quod cum ita faétum fueritsoftendet purum. i. centrum cffe
portionis abfcifl;  tota fetione,quod fruft momina fignattichs taderibus.a.d.e.c.

Sicigitur nunc.m.n.inquit, qualis diametro.b.Fet.n.o.zqualis.b.g i xmme
dia proportionalisinter.n.m.et.n.o.ett.n.incontinua proportionalicate poft. o . n.
ho:c{!s\mdcipmliomioqnnniyﬁls .adn.t.cadem ficipfius. .0
habebimus. 4. lincasin continua proportionalitate fibi inuicem confun
P 5

A Vultetiam quod dlineasi.b.incipiensabi-verfis.g.alia linca abfciffa ic , cut li-
neaita proportionara it.£ h.ve.t.m.cftad.t.n.que quidem linea ignata ic.i

Dicitpoftea quod diameter.b. £, erit fortafle asis velaliqua reliquarufn
trorum , quod quidemin. 46. primi Pergei videre eft, cum omnes diametri fintin-
uicem paralleliipfiaxi, -

Cumpofteadicit,quod.a.fer.d-g. fint intence duckeduc, ibi valcid em fnfr-
re,quod Pergeus vocatordinaté, veex. 11. ct. 49 - prini ipfius Pergei videre li-
cet, vnde ex.ao.ciufdem proportiond £ad bng.crie ve quadiast. 2. £.ad quadaum
ipfius.d.g.veipfedicic. © 8 ¥

«  Sedita eritquadrari.m.n.ad quadratii c.n.ex. 18.fexti Eucli.Quare ex.11.quin-

i quadarumipfus.i.n.ad quadfatumipfiusi. . eandem habebie proportionem,

uam qbiadratum ipfius. 2.fad quadracim ipfius.d.g. Vnde ex. 18 . & cxcomituni

?(iﬁtu,qdcmgmpoﬁo itipiys.m.nad.nx.queiplusa.ad d.g.yeinqui

Quapropter proportia cubi ipfius.m.n.ad cubum ipfus.n. x.exic ve cubiip!
£ad cubumipfius.d.g:ve etiam dicit ex communi (cientia,nec non ¢x. 6. vode

Inquit poftea quod proportiotetius fectipnis.adbic.ad portionem.d.b. c. cade
eft quz cubfipfius.a.fiad cubum ipfius.d.g.qiod veruny ek, ve alias cibi nronfieauiin
diifiofie parabols fecundum aliquam propoficam proportionc.

Quando autem dicit quod proportio cubi ipfius.m.n.ad cubum ipfius.n.x.cadem
eft quaipfius.m.n.ad.n. verum dicic ex. 36. vodecimi . Vadeex. 11. quintiita (¢
habebit coralis fectio.a.b.c.ad portionem.d.b.c.vemn.adun..& ex.17. ciufdemica
eritipfius.m.t.aden.ve fruftia.d.c.c.ad etionem.d b. c. quemadmodum ipfe
cit. Sed quia fuperius, bi. Auipfa.th.(que cft tres quint iplius.f.g.Jad.i

.. 0: X
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14cum vno {epti-
{1 28.cum duobus fepeimis.fed. LO:ex fuppofi-
toeritiao.coquéd L.Lequaturipfi. AL imilicer ec.L. Oive ipfe ctiam probauit.qua
demptaex. L. A/O.rclinquecur.H. AM.(nam. L H.com.O.M.cquacoripi L:O.ex.
35 -tertijipfius Euclipartium. 8.ct duabus feptimis. cuius dimidit hoc cit. A H.crit
4-cum una feprime, quod eftpropoficum. Refpice figuram ipfius Tarcalee.

THEOREMA GXL.

Vadragefimum nonum quafitam fimiliter poffumus alio modo folucte , v

puia cam vrumquodque acus rhombi fimul cum area cognitums feu datam

nobis e cognitd imiliter nobis erit quadratum lateris..d. hoc ¢ft famz duorum

uadratorum.a.o.ct.0.d.cx penultima primi Euclidictimque nobis cogoita etiam

i coralis fperficiesthombiscognita eciam nobis erit eius medictas oceft prodit~

@um.oin.o.a.vnde ex methodo. 7. Theorematis cognoftemus.a-0:ct.0.d. & fic
‘ctiam corum dupla , quod quarcbarir,

THEOREMA CXLI

Vichrum quaficum fuit id,quod Tartalea ponit 576.18.noni libriiif quarco fo-

lio, quod huiufmodi eft.Aliquis habec dofium - mero plenuin'y cx qao

‘duas venas extrahit ipfius vini, fed loco ipfius vini infundic duasvenasaque. Dein

de poftaliquot dies extrahiticerum alias duas vrnasillivs mifti , & ireruntinfundic

duas vrnasaquar, & poft aliosaliquot diesidem facit , & hacvitima teria vice i

uenit aquam tantam ¢ffe, quantum vinum. QuarituFAUNC quOF Vs capiat
tud dolium.

Soluioipfius Tarrales: bona eft,cum fipponat illas quatuor quanticates vini effe
inuicem continuas proportionales , vt puta primo torum vinum merum ; poftcire-
fiduum pro fecunda quantitare, deinde protertia in fecunda, & pro quarcaincer-
tia extrétione, hoc eft 6 proportio totits vini meti ad vinum in prima fit,ve hu
iusad vinum in fecunda), & ve huiusad vinum in tertia miftione . Sed quia ipfe
non probat hanc continuam proportionalitarem ex methodo feientifica , mii visd
efthoclocoillam deferibere.

Cogitemusigitur 2.1 pr6 capacitate dolij , et.a.i.pro quantitate duarum vrna-
um. Nunc uerd fipponamus quamlibet partem huius mifti omogencam cffe fuo
‘toto’, quapropter fequettr eandem proportionem effe vini ad aquam in qualiber

u enein toro , & ided imagine mur.e.oixqualem. a.i. Sedin pun@o. i
uifam , ve proportio.i.c.ad. i. 0. cadem fit quai.a.ad.i.u. Supponamis
co.
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gein.g-h.Nunc ex peculatione praecedentis theorematis, eadem erit proportio. n.
tadoaqueeltasadond quuepro- u '

du@um. x. ex definitione fimile eric

‘produéto. m. cum veraqué fintregtan-

gula, vnde proportio. x.ad. m. ad pro- -
portionem.n.ad.o.u. ex. 3. fexti du-
plaeric. Igitur proportio. x.ad. m.a-

alis erit proportion. x.ad. y. et.

S exiadlLs permuando i hac

‘bebir. xaadkblicut.maddofedox, piadis T
fsfehubmeprabotimsbmy.goadds
%:mcx;:jicm 24.quinci fic fc habe 7

bixpsadificiy.qmadlfedy.q.
mqualiselt.L. [que,xap.x paricerd.
qualiseric.

THEOREMA LVILIL

L1VD quaque problema, nec camen definicum , veteres propoficrunt
A nempe an aliquis numerus in.4.eiufmodi parees dividi pofics vt fumma qua~
Grasorum duarum parcium dupla it fummze quadratorumreliquarim disarum.
Verum huius efieio & (peculaio non erieifficilis,ca it cadem qua: pramilis
proxime duobus theorematibus allaca fuir, fompea nempe fimma eadicum quarun
cunque ficfe habentiam , prout dictum fuit, Virbi gratia. 44. cuis parees erunt,
16 13. 14.3.tlic progrediemur regula de ribus dicentes:Si 44 numerum propofie
zam valet ; quid. 16.pars maior 2 pempe valebit pascemmaiorcm numers
tirefjondéntem. 16. idem de cagerisdico. 11+ 1- 1 QoA
Porro fpecilatio caden eft cumsfoperioribusL . 1 J

o
AT L0

THEOREMA

C VR _diuidens propoficum numerumin duas ciufinodi partes, vt productum:
radicum quadratastintipfarund parciuih aqualedic alceri numero propofito,
Eliu:mm{: quadrazum maius 0 fic q;z;!lr{:mdn idij primi numeri propofiti. Reéte
cundum numerin, infeiplummulsiplicars & enndé:ex quadeaso-di
h'm».mmdaw;www.wam fiimidio soniunda; maior ipars
Rbmilyi, srl: 15h v ) i i il o
£ propanatur mumesis: 2.« propofizo modo. in duas parses,
}_vg im radiciim aquale fir ( verbigraria )8, Dimix
P (cipfum mulriplicabimus - cuius quadranum exit. Too: e
qup quadrarum (ecundi aumerienape:6.4.detrahemus sremancbitds 3 .cuius radi
<equadsataconiupdia. yo.d ;ohqmpmminumenpmpnﬁﬁ.zm’ﬂ“z
3224 dimidio; dabirur minor pars ,nEMpe- 4 o
. loc
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cere exaduerfd diei Lun, numerum horarum & minbtorumin majori inferuallo
ipfiusrot notatorum,qui cum arcw feminodurno anni, quo cum in ipfa retizadi
ne centri conuenic colligeeur, & fumma quz ex tali fuppuratione prouenict aper-
tas facice horas aftronomicas, quibus keré ecfi non cxaééin die propofito Luna
orietur. Idipfurm fiet pro oceafu Linie:

D Tz wtatis Lune iam cors orbis feie inuehire , media fupputdtione ny-
meri Epate currentis cum numero menfium, [umpro principio 3 Martio ,
adiunctis diebus menfs currentis, & detrato numero. 30, fimma predicta,fiab ip
£a diGusnomerns.3o. fuperatur.

Sedne aliquis puret fufficere tantimmodo additionem quatuor quiniarumho-
e qualiber die.a nouilunio inchoando, feiendum eft huiufinodi receffim Lunz
(quamuisnon ita exacte fiatyor computandfieffe ab orizonte aliquo, fed 3 recto,
feud meridiano quod idem ¢ft, quemadmodum vnicuiq; mediocriter crudico pa-
erepotett. Acpropoficum nobis o eft féire qua hora Lunain meridiano repe=
viatus,fed innoftro obliquo orizonte,in parce ortentali few occidentali, propecrea
igitar addendus cft, i fammz cemporis, qua Luna diftar 2 meridiano , arctis femi-
ditirnus, vel feminocturnus illius loci Zodiaci, in quo Luna reperitur ila dic in pro
pofitoparallelo, ve Ciatur proxing, qua hora (ex aftronomicis) Luna erit in ot
Zonte oriétali,vel occidentali diéti paralleli.fipra diéta énim 3dditio quatuot qui
tarum horatancummodo,fufficiens erit temporibus *quinodtj, fed alils anni term.
‘poribus falli rationciam dicta.
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Ponamus nos eire velle pictum
ecliptice, cum quo Procyon oritur
pﬁg-.:e.dnuq,quodm};hingﬂ.
T9.cum imin. 2 4. Cancri, reperiatur
diftansab ecliptica per gra. 16.min.
so.meridiem ver{us.vndearc?. a.q.

gra.70.min.36. cinsd; finus par-
tium.g433 .calium qualium rotalis
€ft.100000.arcus verd 0,12, 16,
minat. 1 0. finus erit 27845, angu-
lus aucem.aiq.e.declinationis zodia
ciabequarore grad.2 .min.30. cu-
iusfinuseft. 3987 5. Quare ex fupra-
dictistacionibusangulus.a.b. q. eric
‘gra.82.mi.24.cuius fin’ erit.99122.
arcus vero,a.b.gra.22.minu. 17.cu-
iusfinusrit.37945-angulus deinde
0e.bfri

cuius finus eft. 7193 4. angy
ter.0.b. ¢. medio coniundi, quibus
retus perficitur,arcus etiam.o.bino
et grad.6.min. 7. cuius finus eft.
10655 - cumfi differentia interac-
cus:1.b.cr.a.0.cognitos.
Quareex.12.5am fipradidtaan-
ocefta.0.d. erit.grad.
5.min.39.cuis finus erit. 59697 .
deinde per.4.cognitus cri nobisan
gulus. cuiusfin®
crit.8 1998.arcus vero.d.o. gra. 1
min. 5 1. cuius finuserit. 33957
cusautem gra. 1 1.min.4.3. cuius fin®
erit.204Yo.vnde arc”.d. q. refiduus
SX..q.Critgra.s S.min. s 4.complementum aie quare erit gra.3 .o 6.hoc eft gra.
3.ligni Leonis.cum min.6. 3

De [haroide duple [here propufive.
AD EVNDEM.

VL Qisaueminuenicndi fpharoidem ex daco e quod duplam i pha=
ra propofica, taliseft.
b

Sic exempli gratia.a.b.c.(phara propofita, cuius femidiameter fic. o. c. femiaxis
vero {pharoidis fit.d.x.cuius dimidium fit.u.x.tunc ex. doctrina. g.fexti Euclid. inue
niatur.g:h.media proportionalis inter.u.x.ct.c.0.deinde icut fc habet.ux.ad. g, b

- facie-
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QVARTVM.

Euclidis uerd nona propofitio.

Quorrascynays proportio vniusplurium terminorum collatorum cum ali
quo tertio eiufdem gencris,cadem fuerit cum ea qua cft cuiufbis alterjus dictorum,
terminorum cum eodem terio, aut proportio diét tertij;cumaliquo dictorum,ca-
dem fueric cum ea qua ipfius cftad aliquem alium corundem terminortunc ciuf-
odi termingequales runt ok o

QVINTVM.
Euclidis uerd otana propofirio.

Quorts plures enntermini; quiorum vous fueric maior altero , fi compa-
rentur alicui rertio ciufdem generis,proportio maiorisad tertiumillum, maior erit
ea,quee cft minoris ad pradictum tertium, & proportio illiuscerij ad maiorem,mi-
wor crit ca qua ciufdem tertij ad minorem terminum comparati.

SEXTVM
Euclidis uerd decima propofitio.
Quories proportiovnius, expluribusterminis comparatis ad aliquem ter-
‘ummaior fuetit proportione alicuius alcrius dictorum cm codem tertio,primus.

lle terminus, altero maior eric. Et quories proportio tertj termini ad vnum qui
adalterum terminum maior fuerit; ciufinodi tesminus altero minor eric.

SEPTIMVM.

Euclidis uero undecima propofitio.

Prororriowss, quarumvnaquequecumaliquaerta zqualiseft ipfee quo-
ue inter e funt zquales. Veillud, Que vni & cidem funt #qualia , ibi inuicem
e zqualia.

octavvm
Euclidis ers duodecima propofiio.

Quorrsscynays proportiovnius ex pluribus antecedentibus cum fiio ex
pluribus confequentibus,zqualis fueric e cuiufuis alcerius dictorum antecedentifi,
cum fio plurium c5cquentium, proportio totius aggregati antecedentium cum to-
toaggregato confequentium,dici prime proportioni equalis crif,nempe illiusan
tecedentis ad faum confequens.

NONVM
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Nam circa qualitatem angulorum refiexionis & incidentiae, iam tibi probaui
illud non viuerfalicer euenirea breuitate aggregati radiorum incidentia reficxio-
is; . Sed hocmafcirur potiusab o, quod cum radius incidentiz non polfic fupcr
ficicm corporis opaci penetrare, refleGit,ve citra ipfam c angulo @quali ci, quem
faceret cum eadem fuperfcie vitra ipfam i tranfiuifler. s
Exempli gratia fiva.obieétum.b.auté oculusin figura. A. et.c.e. fperfcies ipfius
dpeculi.d.verd fit puncumipfius fuperficiei, a quoad oculumrefleciur imago ip-
fosa. Nosclisalisad icldeocte refte

incederet fub.c.e.cfficerer angulum.c.d-h.  af e b
2qualem angulo.c. d. . cius contrapolito, /
fedquiz impeditur ipferadiusab opacitate. ¢ 4 3
ipfius (peculi.c.e.ne viceriosincedat;propee ST
reareflcditurabipfafuperficie fpecali,con- |

fizuens cam ipfa angulum.c. d. b. zqualem & b

angulo.c.d.h.fed quiaangulus.c.d.a.eltetid
squalisipliangulo.c.d.h.propterea angulus.e.d b.equalis cxifteangulo. c. d.asper
accidens igicur equitur.a.d.ct.d.b. fmul fumpas,breuiorem facere longiludinem
omnialia, quab ipfa fuperficie.c.c.ad cadem punéta.a.b.duda effet, quare naru-
rintentio cft efficere angulum. e.d.b.zqualemangulo.e.d.hivade ex accidenti po
figa feqitur, iplum zqualem cffe angulo.c.d.a.8 deinde g linca-a.d.ct.d.b. con-
ftimantlongitudinem breuiorem. Quare illud quod omnes putaban effe prisaum
& perfe, vitimom e, & exaccidenti.

Quare vero fuperficics , qua vocatur reflexionis, in qua funt duz lineg , hoe el
incidentie,reflexionisds, femper fi perpendiculatis fuperficici ipfius fpeculi: Hac
eftratio; quia cum quilibe redius incidentia , perpendicularis ipfi perficici fpe-
culiy infeipfo reflectit, exijfdem dictisrationibusshoc efb,quia cumeali angulo vule
refledti, cum qualitranliret, ica eciam putandum eft,quod radiusincidens obliquus,
cumin eipfim non poffcredire, quia non eft perpendicularis fuperficiei fpeculi 5
refledtitur tamen per planum erectum ipfi fuperficici (peculi, vein co,cui magis re-
fiftic fuperficies corporis opaci, quim alicuialij plano ipfius. infiniti inclinatorum
‘planorum, ab veraque pasce ipfius plani perpendicularis, quod vnum etiam tan-
tummodo eft, & in quo, radius maiorem vim obtinet reflcétendyfeu in cosin quo
radiusiple cam maior refiftentia repercuticura fuperficie corporis opaci..

Poftremo (ciédt vnde oriatur , g reivifibilis imago,a fpeculo plano reflexa,fem
per in catheto incidentie vidcatur.

Pro cuius ri ratiore cognofcendum primd eft, quo modo it perfedafimplexds
vifio , & non reflexa,dcinde profequemur ad reliqua huius tertiz propoli

Animaduertendumigitur eft, quod quaticfcungs obie&uma:}uod vifibilc afpi
cimus,'n0s nunquam perfect? illud comprehendere poffimus, niff in punéto con-
curfus, feuinterfedtionisaxium vifbalium, eu radialium ( veita loquar ) quainter-
fection®, nos efficimus ope reuolusionisoculorum adinuicé, hoc eft voluendovnum
verfus alium, ita vein fitu pfius obiecti, feinuicem fecent axes iam it tunc enit
‘viroque oculo mediante,exacte rem perfpicimus, ceceris. § - circunfancis non ob-
fantibus.

Vinde fancibus oculisin tali ficwaltero refpectualeerius i corum aleer tectus;
feuvelatus fucrit, tunc alio ntummodo-oculo mediante, videbimus obicétum,
in ca diftantia, cxadtius, quam in quavisalia propinquiori, & remortiori
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‘Secandus tertiusque terminus reperiuntur , et o Gt
‘enim fecundus.c.i:tertits. i.0. ct.¢. 2. quando-

quidem ex prafuppofico.c.iqualiscltisg. cc e
j.0. qualis.r.c.cta.c. cum it zqualis. g. € cui f——— 14
pariceraqualiseft r.u. cxquo. 2. ¢. qualis 3

eft.u.r. Traqueilludfequitur.a. o.ipfi-g- p- » vy
wqualem cife. tatred

g e

THEOREMA LXXV.

VR famma duotum terminorum extremorum imparium arithmetica pro-
‘portionalitatis femper duplo medij cormini equalis et
cempli gratia,funt b trescermini proportionalicatis arithmeticz. 20. 15+ 10,
fumma duorum exeremorum efit. 30.que duplum eft medijermini. s
N Quod v fpeculemur, trs termini,tibuslnis.bid:n.u.ct.q:pfigaificéeus. Dic
comine quod famma.b.d.cum. q. p. nempe.
Tdfemper duplo. n.u. ilicet . u. @qualis b i,
it i adnn o B e e T LD
s eric.c.u.differentia incer n.a.ct. q.p- AT

et cnim i linea.h.d:b. ¢. @qualem effe. 0, - |ttt
R fed.n.u.exn.e.componitur zquali.q.p.cc <
ex.c. equali.c.d.cumitag; in.h. d. partem.
hub.reperiamus zqualem.n.c. grasia. q. - & el
o quale m.c. u.manifeftum erie

daqualem i g

BINA PROBLEM AT A EX DVOBVS FR@DI“TIS

THEOREMATIBYS DEPENDENTIAs

X duobuspredicistheorematibus do problemara oriuntur, quorf primumy
eft. Datistribus quantitatibus cogitis, f quis quaream injienire voluerit,
que ciufmodi i refpedtuertix,qualist fecunda refpedtu prim, fecunda, cum,
fertiain fummam colligenda crit , ex qua detraéta primayfupereric quarta.
Excempli gratia, cognitis tribus quancitatibus. 0.17. i quarcam inuenire v,
luerimus ciulmodi proportionem cum tertia arichmeticé ferudntem, quam (ecunda,
cum prima, fecundam cum tertiainfammant Lou.gmus,dabimq;}m. 2.26.0%
qua detrata prima quantiate; quarta relinqucrur nempe.s: QUOA X 74 - theores
mate depender. 3
Taiplum tamen proueniret f quisex eereo termino differendiam primi atque fe-
cundiderraheresshectamen via non tam vierfalis eftqu amilla.N i quartster
‘minus incognitus tertio maior effe deberet, dictam differengiam cum (eFtio termis,
‘miroin fummam colligere oporteret. P ¥
“Altcrum problema cft quod inuentis duobus terminis, f ertiusrequizarury (e
cundus duplicandusscritex qua fuinia déracto primo,tatim testius, Proferenur >
quad problemaéx pracedenti theoremate dependecy.

o

"G Progre- ©
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THEOREMA V:

L1 quoqueviapradicticfe
Gus caufa, fpeculando inno-

efeere poreft, cuius rci gratia for- o
metur fequensfigura. ¢. o. 4. u. n.
ciufinodi, ve. . ¢. fit numerus lic
tinearis integrorum,&. o. ¢. produ=
Gum mumerants ipforum fraord

in integris, exquo. a.o, cruncduz
tertizverbigratia,a. . auta. u. qua-
rum lineart fingule flazuuntur equa

Ies vnitaci lineari, fuperficies autem:
parallelogramma. u. . conflituacur
@qualismagnitudinis fuperficici - 0.

. cxquo. u.n. erit nobis cognita fi-
perficics. Cognofcerur paricer quan
titas partium. 2.1, quamin propofi-

€0 exemplo diximus effecriumpar- -
cium. exregula igitur detribusydi-

<cemusfi.u. 2. dac.a. e fine dubio. 0+

2. dabit. 2. n. numerum lincarem »

queregula ex. v, fexti in continuis,

&cx 2o, feptimiin difereris, depro-

‘mitur. reét? igicur multiplicirur fré~ ¢ > 7

@i numerantes cum integris, & produétum dividicur per denominanté

b g T HSE O R B M A V8

] Ty &alia fpeculationé cognofci poiteft hoc e fieri mule

rare quanticatem:duarum terciarik decies produci;ex quo ofuntur -
eertia, quandoquidem fingule vaitares, tunc pro duobser-

ideo ex-satione partieridi quoties ternarins ingrediarur viginti,

#fatim cognofcemusqisod ppeabamus.: - 1 > ;
Idipfum accidererfiincegs in ciufinodi fpecie: fractorum diui-
derenmun. quo fadko hi multiplicandi effent cum numerante propo
fito, & partiendfiproductumper quadrarum denominancis. -+ -

<. Cuinsrei hac efbfpeculatio.-Sielinea. a-e: conflans ex-quings
integris numeris,quorum vauRuifiquialis fitacvela, i &.a.000
fine duo tertia vnitatis incegre linearis. cogitcmusunc hosquings
integros diuidi in fia fragméta linearia , qug in propofito excmplo

erunt.1s.multiplicatis iam. 1 5.cum propofitis,vid i
turproductum.o. . triginta fragmentorum fupecficialium , quord
in fingulos integros faperficiales cadiie noué in hoc exéplo,e cum
ta, propofitum con-

THEO-

ngrediacirei

notauerimus qotics
fequemir. | B

iplicantes enim has duas tertias per decem , debemus confide- b—‘i—n

js famuncur, fed cum quilibet inceger tria fiagmenta cottincaty - 4

el
fraGorum.
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effe pducio.q:p-in.g.v. qd auté fito. Patet cnim proportion?.0.ad.q:p-eandé effe
cum proportione.g.x.ad fiam vniatem linearem, ex decimaodtaua ,aue decima-
nona feptimijhazc vero vicas lincaris fit.t.cuius faperficialis fit.v.vnitas feilicet to~
Hesin ipfiem rmuleplcasa quories puopofisclpaias il EaE o osion
i exemplo quadraradignicas{umacur Itags ex eifdem propofitionibus decimaoéta
ua aut decimanona,fic e habet.m.ad.nficut.iad.u. Scimus preterea. proportione.
miad.n.(¢o quod in propofito exemplo fint quadrata ) duplam effe proportioni.b-
d.adqp.ctipfivsada. paicer duplam proportionig.x.ads. ium autem didtum
fait ficic habere.m.ad nficutiad.ltags.

b.d.fic fe habebit ad. q.p. ficut. gx.adte
quandoquidem fic e habeatcotum ad to-
i, ficut parsad pareé,difimiles fint;proba

tiauté cltfuperius irafe habere..ad.q.p. m

ficurg xad.r.itags.odic e habebirad.q.p.

ficur, b.d.ad.q.p.vnde.o. zqualis eritb.d.

Hocipfum cgzeris dignitatibus conueniet, Iy 4

smutatis tantummodo proportionibus. m.
n. ad proportionem.b.d:q.p. fic propor- 5 ‘ i

tionibus duarumdignicatum.i.u. ad pro-
porcioncm fuasum sadicum.g.x.t.

THEOREMA XXIL

O canr veteres, quod i quilibetnumerusin duas partes inzquales divifis
fuerit,torumd; diuifum per vod partium,& per eandem parsaltera diuifa fe-
Ferentia. prouenientiom femper vitas erit. quodquidem verifimum eft.
Derur enim.b.d. propofitus numerusin duas parces inzquales diuifis.b.c.ct.c.d-
&in primisorb.diper.c.d.dividatur,ex quo oriatt ¢.0.vnitas autem. p.i.0.fg
ebbis oo pore i e sl it o e i
tione diuifionis,eadem efit proportio.b.d.ad.c.0.quz eft.c.d.ad.io.etita.b.c.ad.a.
ficur.c.d.ad .o, Ex.1g.auitem quintiicafe habet.b: c.ad.c.iicut.dad.c.0atb.d.
ad.c.oficfe habet ficut.c.dad.i.o.hoc eft ficur.bc.ad. 2. Quare ex.11.quinti fic ¢
habebit.b.c.ad.c.ificur.ada.ex quo cx.o.predi i
Q. aqualis eri. e fed.c.i minor efti.o.
Fmi.o&we{cquimpmpoﬁmmvmm
fe. Quodipfum pauciffimis verbis fic definis
potelt,i dixerimus,ciufinodi diidens. in par-
e diuifibili,qui in toto, femel minusingredi,
quandoquidemaltera pars eft,cx qua torum integrum perficitur.

THEOREMA XXIIL

Ocipfimalia ratione contemplari po g §  syg W S
cerimus.
{Significerur enim totalis numerus per.aie.
in duas parces divifisu.ct.u..totius autem diidens fitu. €. & partis alterius.a.u.
ot verd proueniés fit.aic.pardsautéyfic proueniés.a.n.um differentia fitn.c.vni
. s
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ittempus,g 3 minutorum ex h oris.2.min.a 4. reliquum erit hora.x, min. 5 1. vnde
Proportio aqua, qua invafé reperitun,ad cam, qu tocum vasimplet, eritve. 111
ad.144. Quare hunc poffamus reété dicere ex regula de tribus .11 1.indigent
UL 33.1empOris,ergo.1 4 4-indigent min.4.3.h0rz, in quo tempore implebicuzto-
tum vas omnibus fitulis operantibus.

Aliscirculi now pafiiones.

AD EVNDEM.

Tadafcendendumignis,& ad defeendend quicquid graue natum e, iraad
fpeculandum humanus incelle@us. nee quiefcit, dum pereft,eft enimver-
e, agirandods fele caufisrerum immifcere, & abdicum aliquid rim
conatury eft in nobis, quafi Diogenes quidam in Dolio .
Tibiigiturmitco quod vltimd inuent , alias fcilices rovas cireuli paffioses 5
quavita {e habé, Sie circulus.a.b.c.in quo (it.a.d.lacus quadrati inferiptibilis i
circulo,ctb.c.fit diamecerad reftos cum.a.d.in puncto.c. quod medium cric
auctd.exg.certij Bucliie milicer.a.contingens ipfam circulum in puncto.a. que
prottadalit vique ad punétum. . incerfectionis cum diamerro protracto , quod ica.
‘enenice cum angulia.c.£iet.fa.e.mivores fint duobus redtis, e quod angulus.fa.c.
acutusfit, cumaa.ditranfeacineer centrum et.fo
Dico nunc quod productum diametri.b.c.in parte.c.c.ipfius,equalis erit produ=
@oipfius.c.fina.d. Protrahaturimaginatione.b.a.ct.a.c.vnde ex.2 6.certi Euclids
babebimusangulum.d.a.c.equalem angulo.a.b.c.fed ex. 31. ciufdem angulus. f.a.
caqualiscfiangulo.b.quare equalis eritangulo.d..c.& ita habcbimus per. 3.fexti
candem proportionem.f.c.ad.c.c.que.£aad.a.e.fedaf. et xqualis femidiametro
airculi propofiti, propterca quod fi producta fuerit A puncio.a.ad centrum.o. emi
diametera;o.hec cum.o.cifaciet dimidium angulire@i, cum x fippofico.a. d. la-
s e quadraci inferiptibilis in ipfo circulo. & cum.a.frc&um ex.17.terti, vdean
‘gulus Fesit fimiliccr medicras reéti ex.32.primi, quare ex.6. ciufdem, a. £ 2qualis
erit:2.0. Exgo cum proportio.fic.ad.c.e.fitvr.£a.ad. a.c.eric fimiliter ve.b.cad.a.d.
Hoceftucdapliad duplumy de ex 15, exct
manifefbum erit propofitam, ex quoalia pal-
fiooritur, hoc eft, quod productum. £.c.in.
daquale firquadrato iplius.a.c.ratio b quia
quadratum.a.c.zquale eft producto.
ecoquodaa.c.media proportionaliscftincer.
bicience.cxlimilitudine triangulorum.a.b.c.
encacnamangulib.aic.cta. . c. redi funt
et.c.comunis,vade.buerit aqualis.cac.cx.32
‘primis fequitur etiam, quod.a.c.fie media pro
portionalisinter.a.d.ct. £ c. & hac ctiam eric  \o.”
alia circuli pafio, & quiz.a.c.cft latus o@tago-
nijgitursale latus medid proportionale eric
interJarus quadrai.ct.fe. eiufdé circuli , que
quidemficeftuna porio diametri quadraticircunferiptibitis ip fum circulum incer
circulum &angulum ipfius quadrati. Quod
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Debeba igitur author animaduerfionum non quafi cxcus excos fequi, fed prius
Iaborare,ve certior fieret,an intervallum annorum.g6o. Verum effet.

Sed peius cft, gpidem auchor paulo infrius citat coniunctiones horum duorum
planerarum anni.1 493 ct.15 12, quas nefcio vade famplerit.

Namjetf inter hos annos éft interuallum annorum. 1g. tamen tancumabeft, vt
coiuerint dictis annis,vt Saturnus anno.1493-ante finem Augufti fucrit in. 28.gra-
du Aquarij, lupiter verd in.28, Leonis ex diametro oppofiti. E-anno. £512.per to
<um menfem Tunium & Auguftum,Satarnus fucrit in Libra, lupiter verd in Aricte,
itaque incer {c fimiliter oppofiti & fi perficta oppofitio non fuit poftea nifi ad finé
Tunijann. 5 1 3.&locus Monteregij2b eo cicatus, vbiait cum ponere coniunétio=
Dem anni.1 48 4-in gra.2 3-min.gScorpielt mendofus, Nam ipfe Monteregius po
nit dictam conianctionci in mi.42.€ra.24.000 auzem in min..ipfius gradus. Sed
hic error nullius et momentis, fortaffe qui imprafforum incuria B

Pergacur poftea obfecroad paginam.3.ipfarum Animaduerfionum, vbi hic co-
‘nasur oftendere calculatores non obferuaffe verum modum fic dicens.

Anno.1484.Nouembris,2 5 Saturno locum conftiruic Monteregius in grad. 23.
‘min.4.Scorpij Anno poftmodum fubfequenti qui eft. 148 5. eundem in min. 7..Sa-
gitarij collocat, 21. Februarijdic. Interd; cempora duo interfunt menfes dies.2
‘At cumex motus fui natura Saturnus hoctemporis {pacio gradus.g.non debeacera-
feendere, fictamen nter verungs cempus differentia graduam. 7, minucorum. 3. gz

ratione fui motussequirunc menfes.6.vc eos perficiat,conftat plufguam tribus men,
fibusfallcre nos Sarurnum.

Hicvidere licctquam veram viam hic fecutas it ad aperiendos errores Epheme.
ridum, & miferi Monteregij, qui Saturoum claudum facic tantum itincris conficere
cribus méfibus,quita vix confeciffee méfib. ex. Sed fortafleratiocinat hoc modo.

Si motus naturalis Saturni facit ve circumeattotum celum anis.30.igitur menfi-
bus.zo.conficiet duodecimam pastem circuitus, commen(cs. 30. fincduodecima
parsannorum.30.& quia duodecima pars circuitus celi intell ligitur conftare ex. 30.
gradibus,igitur quilibet menfis poftulabit gradum vium. Ideo lli.6.aut. 7. gradus
poftulant tempus,amplivs menfium fex.

Avque ciufmodi mirarariocinatio pote tin. 2.cxemplo cius,inferipto.

Decodem exeodem

Vbimiratur,g Monteregius faciat Saturnum ambulare gra.g.min. 10-in men(-
‘us.7.8 dicbus.6. Ad quod irer Saturno feni opus effec faltem menfibus. 9. cius
iudicio.

‘Sed fi hoc miraturs quid dicturus fiffes,f animaduertiffer,quod idem calculaor
Monteregius facic Saturnum amblare immo volare gra.g.min.48.00n in 7. fed in
2.menfibus cum dimidio,videlicer . xo. dic Iunij vique ad. 26, Augufti ciuldéan-
ni. 1504,

‘Quidfi etiam animaduertiffet g . 10, die Tunij fupradicti vique ad. 16. Tanuarij
anni fequentis,facinnt Saturnum, frfum, deorfium curfitare amplius gra1 7.mi.5 4
Immo fianimaducriffet, quod anno. 15 34- Stofierinusab initio ani , ¥fquc ad
‘medium Maium,ideft meniib.4,cum dimidio,facit Sarurnum ambulare gra. 5. Pro
feétd.0b has velocitatesicivs indiciostam abfurdas,obftupuile.

Vbi autemintergo ciufdem paging aic » quod gradibus. 7.min. 42-selpondent
menfes.1gscrranit in calculo;nam ex emfimodi cempore fecundum cius regulam -

Gg fice-,
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Quod drishoinprimamechanicarum quaitionym eins quod
inquiritstieram caufamnon attulerit.

C14 P XOT.

9 Varens Atiftotelesvnde fiat,ve ez libra; quabrachia habent alijs longiora,
fint exaciores cateris, ait hoc cucnire ratione maioris velocitatis, cxfremo
rum earundem.Quod verum sion eftiquia hic effedus nil alind eft,quam clarius pro.
ponere obamnium ogulos obliquitatem brachioruma linca orizontali, & offende~
Teesiam Fucilius & diéto orizoneali iru cxire brachia iam dicta. Qua quidem perfe,
neque a velocitaze y neque, 3 arditate motus », fod & ratione vedtis, & & mas
fori inceriallo inter fecundum firum extremorum  primo proficifcuntur, Ve exéms
pligratia, imaginemue magnam libram, A.Borizontalem, cuius centyum fi . E. ec
pondus.Bmaiusfic pondere ipfius. A.vnde conceditur,quod obhanc rationem di-
‘Galibra ficum murabit, qui fccundus fitus it in. HLF. Imaginemur ctiam parud qui-
dam libram.a.c.b.orizontalemyqua pondera habeat.a.ct.b.aqualia duobus ponde.
sibusalterius libre & fecundus icus fic in.h.f,isa camen veanguli circa., ¢ zquales,
fincijs, qui fune circa. E.ideft b.¢.£ i gqualis. B, E. £ Nunc dico fitum . H . E. exa~
ioré facurum & clariorem fitu. he.f.ratione interualli.B. F . maiosis, interuallo
b.£quod.B.F, in @adem proportione maior eftipfo.b. £ in qua. B. E.maiuseft-b.c.
quodauteminceruallum. B, E-breuiorisaut longiori remporis fpacio quam.b.£fit
&um, nil plane refert. Ratione vedtis deinde, dico g fifupponcmus duaslibras pa-
ves qualesd; in omni alio refpeétu,prater quim inbrachiorum longicadine, pon-
dus.B.maiorem vim habebitad deprimendum brachium. E.B.quam pondus.b.quia
Tibra materiales , cum fuftineanturab . E..c..& non,a punéto mathematico fed,
alinea,autfuperficie naturali in materia exiftente, vnde aliqua rcfiftentia ipli mo-.
zui brachiorum oricut,& hanc ob caufam, fupponendo: hane refigariam zqualem
zamin.E.quamn. ¢.clarum critob ea,quz in cap.4-huius tractatus oftendi. B.cum.
‘minus dependeatab. E-aut minus quoque ¢idem:E. apnitaturs ponderofum magis,
fucurum,quam.b.& hac de caufa moucbirad pastem inferiorem,maiori cum agilita,
‘ze;brachium. E.B.multo magis etiam illud ipfum deprimessidelt maiorem criaman,
‘gulum.B.E.F.quameric angulus. b.e.£facice,
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demaffitmare poffemus, terram non folum majorem effe aqua, fedaqua & prarte-
rea aereyfiacr non tam alté pertingit, quam mulsi alj prazter Piccolo. fenciunt, qui
dicuncinde cucnire quod acrea humiditas non tam alté afcendere poreft, quonian
humiditas ipfa gravitatem fecum affere, prarerquam quod nabium fitus oftendic f
ra ¢as matcriam cffe rariorem quam fint ipf¢ nubes,infre vero denfiorem. Corpo-
13 enim coufque afcendunt donec inueniun conflitationem mediam forma qua-
Tis(ve iradicam ) s . Quare matcria lla quarimpropricignis vocatur ( non cnism
eftignis) incipic carere humiditate  qua mediante aer definitur) circa quinquage=
fimum fecundum milliarium fupra fuperficiem terra, veiam fupradixia Vicellione
slemonttrarum fuiffe. Arifto.autem affert rationt quare nubesaltius nd sran{ecdic. .
Vndeapparet tertiam acrisregionem impropri¢ aerem appellari, f humiditate ca-
set, veaic Arift. qua mediante acr definitur immo potius retinec ignis naturam, ve
griamafferunc incerpretes Ariftorclis in primum Meteororum. Qui Atifte.in locis
fupra cicaisitidem oftendit f etiam huis modi eflc opinionis . 1

“Quod autem atiriet ad probandum quod faperficics terre detedtaficaltior quam
faperficies derecta aquaid tam clarum eftfua {ponte philofophis,qui fiunc quid i
altum, quidue demiffum, quod foperfiuum effet quidquid fuper hoc dicerem prae
terquam,quod conftatex. demonfirationeab Arifto. facta textu 3 li-2.de coclosin
quosgisdeconporibis nzqu pofitis,ynde ciufmodi veritas planifiime aperitur..

mitcimus ctiam quod praftaices Moderni omnes, eam pro manifeftiffima poniity
ficutiapud omnesfani iudici homines reuera exiftimarur.

Hac cnim func que in fincillius confiderationis eripferam . )

Annoautem praerico editusin lucem fuic ractacus quidam Palcherrimus,ab Ex
cellentiffimo, nec non Dogifiimo viro Auguftino Michele, Patritio Vencro,ad cor
roborandam opinionem aniquorum , vbi totauthoritates, totd; racioncs adducic,
venil amplius dici poffic . Acego fenfum rationemds & non authoritatem aliqui
fequurus fum : cum verd dico fenfum de fenfu illorum intelligo,qui profunditatem
‘marismetiti func, ve non mibii folum  fed, & Piccolo. & alijs permultis retulczunts
deratione vero me adduda, aliorumfitiudicium «

Sedifte mirabilis & Excelléntiffimus vir, verbameanon accepit in o Rnfis, ve
egoferipi, ita veomnino alienas conflquentias fibi confingat, quemadmod pag.
3l rractatus inqui, me non concedere nacuram produxille in magna quantitace,
atqueimmentd, id torum , quod bonum , & neceffarium cft. Hanc cnim confequen
tiamipfe colligit ex co, quod ego pag. rg . mea confideracionis contra Anconium
Bergam fcripferam , quod videntur multa corporaalijsnobiliora, nihilominus mi-
Rora co quod quantitas non fequitur nobilitatem, neque ab ea pendet, ita ve res
illa quenobilior eft neceffarium it v ctiam maior exiftac. Sed Excellentiffimus
iftvir eribic ita me dixife.

Mals i orpork e nobilia, 8neceffaria, nihilominus funt parug
mol ‘

Vide igitur quantum hoc diftat abillo.

‘Praterca cap. r2.aliam confequentiam facit » quam ego non tam amplam facios *
Tpfe enim me inferre vulein alijs terrg partibus cauernas o repesiri,co quod Mon
s fintcauernofi. Afpice quafo.pag.29.mea confiderationiss & claré idebisme
o modo negarellas concaitates feu porroficates terra extra monsana loc,
circa fuperficiem terrae, vique ad zquilibrium s orbiculariter, infimi profunditacis
masis. : s

‘Sed putarc inferius has porrofitates reperisi , cum nulla racio nobis perfuafibilis

Ece 2  adhuc
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ALIA DEMONSTRATIO NON £, ET DECIMA
fecundi Euclidis.

Petro Catens,

Vax vis nonaacdecima fecundi Euclid. alitera Comandino & Mau-
@ rolico demonftrata fuerint , nihilominus mihi etiam vifum eft non nihil

meo more ineas tibi fcribere » vt fenfibilicer quoque cognofeasil-
lasveraseife.

Efolinca.a.b. pro nona propofitione,diuifa per aqualia in. ¢ perinaqualia vero.
in.d. quadracum autem. . d. fitd.c. quadsatumvero. d.b. fie.d. . quadratum. a.c.
fie.c.£. & quadratum.c. d. fit.c. K.clarum enim eric. K. h. zqualem exiftere ipfi.a.c.
fecceturigitur. e, h. in. g. ita ve. h. g. gqualis exiftat ipf. K. h.vade.g, e.aqualiserit
c.d. perficiatur ctiam quadracum.h. n. vade in totali quadrato.. h. habebis dupl
quadraipas.c. dnempe. K.t £ & quadiaum 2. . cum gromoncasg
cui deficit quadratum zquale. dii.quadrato, ve fins eriam diro quadrata partis.auc.

Indecima aiit propolitione,quadratii totalis linez.a.d.fie.d.c.8lincab.d.fitb.i.et
c.dfit. dn. eta.citc.enedit.euvnde.nuzquale ericquadrato.b.i.vndein qua
drato torali.a.h.videbis duo quadrata zqualia.fc.cc.g k.partis.a.c.8 quadratum.c.
K.cum gomone.n. fic.g-cui addito quadsato.b.i.habebis duplum quadrati partis.
«d

e = 5

DE STELLA CASSIOPELE.
Annibali Raymundo Affrologo Peritifiimo.

2 O s = v o tua dociffima eripea perlegi, confideraui, quod i3 mul-

O cirudine exhalacionumin regione clementari accideritanno. 1 5 72 . &

&H 1 5 7 3. vetotos fex menfes b omnibus per vniuer{im terrarum orbem

vifa fuetie tella illa, qua cft in angulo fepeentrionali quadrilaseri Caffio
Aaa 3 peiz
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e inea .x.imaginemus punéeum fixum, quod it.c.imaginemur etiam inter.. o
2.vnam lincam rectam.c.a.& incer duas parallelas dickas.r.x.fixam, & motus punéiy
it ab.b.verfus.a.ita ut.c.a.fecet.r.x.in punéto. i quod interfectionis punéum mo-
uebicur abur.verfis.x.continuo,in fempore infinito, neque vaquamidem it cum

puncto. x.

Non effe [ols culorem & motu localsipfius corporis fularis,
ut drifiotels placuit.

CAP. XXX

D o plané modo cft admierendum quod Ariftoteles credidic calorem
T S 1o st corprisolaris,é non a umine, prouenire, quemadmo-
‘dum manifelté afferic primo metheororum cap.3.circa finem fic feribens.

Veigitur cepor gignarur atqu calor, folis latio duntaxafitis elteffcere,&cc.fed.
cap.7ibea.d corlo i eribie, Calidicas ausemn b ipfis, lumend; ideo fic, quiaes
abillorum morione fricacur.

Vb non folum offendi  opinari,qudd motus corporum cceleftium fic caufa cx
oris, fed etiam luminis, paulo aucem poftdicit,periorum autem corporum vium
quodque fercurin fphra, v ipfa quidem non igniantur. Opinio profe@o abfi-
da. Nam cim corpus folare fixum fic in fpisfirudine fi orbis deferenis, fe-
cundum communem opinionem, nen mouetur per fe fed accidentaliter,cum fci-
Ticee fertur 3 dicto fuoorbe , vnde fieri poceft, ve in moru i orbis ,nullum ex
orbibus fuorum defercntium augis fricet, ed f ficaret,id faceree mediante vno fo
1o puncto, ve cuiliberaliquantulum in mathematicis verfao patet. Quamob cau
famationi c6fentaneum non effet crederc,quod tantim caloris gignererur. Quod
tamen i postibile effet, quid ergo fricatio fuperficierum orbis i, cumis, qu fune
deferentium augis cficerer? Quido tamen hoc feret,ve feilicee ficatione fuper
ficierum procederet calornil plané diferiminis incer hyemen, & #ftatem incercede
ret, nec inter calorem dici,& nodtis;nec inter unam horam, aut alceram; fed fecun-
du Ariftorelis rationes, Vens, Mercuriusd, magis calefacere quam fol de berée,
cumitafine veloces veipfe Sol; & codem magis propinqua terre. Verum Ari-
Roteliscéporibus,nulld alit planced quam folem putabat philofophi fupraLand ef-
fe. Acque ctiam cotigeret menfe Decembriquam Tunio,magis invalefceret calor,
cum huiufinodi menfe ol ad nos propius accedat, quam menfe Tunil. per differen-
tiam maiorem diametro regionis clementaris, (nam folaris cccentricitas maior eft
femidiametro eleméarisegionis) non confiderans Ariftoteles differentiam ca-
Loris, que nafcitur ex co, ¢ Sol autaltius fupra orizontem excurrat, autinfia eundé
feraturyneque eam,quea longitudine;aus breuitate dici proficiitur. Sed quia Ari
foreles codem cap-tertio Mcthcororumineelligit de moturapos ideft diurno, fiue
dicamus vniuerfalihine fequi deberer,p Sol maiorem caloris uim menfe Martij &
Septembris, quam aliis menibus, profunderet.quia i iifdem temporibus, ol viren
<e huiufmodimorus velocior exiftar, quam alio quolibettempore anni, cum tunc.
peraquatorem circufioluatur. Multa quoque alia incommoda fequerentus i Ari
ftoelisrationes admitccremus. Scd claré uidemusmediante reficxione aut reffa-
ione radiorum folarium,g vniente fefe lumine, unitur quoque , & augeeur calor,
atque omnisresad comburcndum apea accendicur& infiammatur . Inlumineigt-
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nunecum inquam, cui differentia duorum qualitoram xquanda eft , in fipfisa
multiplicare , acque huic quadiazo, fecundum numerum propoficurm iungess cuiy
producum numerorum quefitorum zquale et debet,3 cx hac fumma eruere qua
dratam radicem, quz coniunéta dimidio primi numeri propofiti , dabis maiorem
duorum mumerorum & ex eademradice deratio dimidio primi numeri, minozem
numcrum duorum quafitorum.

Exempli gratia,{ proponerecur,t 2 seuidifferentia vniusnumeri abaaltero zqua-
i deberet , tum proponeretur. 64, cui prodactum mulril?!ir.moms duorum quari-
torum fimulquidim effet, Dimidium primi numeri n {eipfum multiplicaremus,
proucniretd; quadratii. 36-cui coniunéto (ecundo , nempe. 64.torum effec, 130,
exquo detracta quadrara radice, 1o. exipli coniunéto fenasio, dimidio primi nume
i & ox cadem detracto codem dimidio:6. pro maiorc numero, proueniret. 16. &
prominare.4.

Cuiusreifpeculatio hee eft, Sit..o.differentia cognita duorum incognicorum.
UMCTOI. 20,65 4:6.quarum productum dasum fiue cognicum fi.a. s confide.

i.dimidium. ¢.0. darz differentiar, 8¢ ¢x compofico . a. . imaginerur,
quadsasim.a. x.in quo protradtaic. tu.zquidiftans lateri.a.i.Sctam abipla. a.ire
i.abis.e.vnde.c.e.quadracum cris

 differentia dace, €.0,ct.tn. dtan-
ilum zqualeerit sectangulo. . c. vecuilibet licee

e confiderare, vnde lequitur gnomonem, e
zqualemefle produdo.a.sideocognitus , quiquidé

Jomon, i coniunétus fieric quadrato. .. cognito
i s
&0 datyhabebimus quadrarum otale, 2. x.cogni
s, & itaciusradicem. a.f.cognitamec religaaom

R

f

‘nia confequenterquaquidem, io cadem eft,
quee. 6-fequndi feus ¥ noni Euclidis, T
- Poteristamen exmodo & rationibus prazceden-
titheoremate allatis; hoc ipfium concludere.
— % HEORBEMA X LI
VR if;quialiquo propofito numero, inuenturi (unt, duos numeros inter &
C differentes, quorum quadratorum fimmaaltero numcro propalica wqualis,

(i, receé primum niimerum propoficumin fipfim mulciplicant, quod quadracum,
exfectindo numero dermahic, & dimidium refidui fmunc, quod productum eri,
multiplicationis duorum nuneroruminter (e, in reliquis pricedents theoremaris,
ardingm fequuntur. 2 4
. Exempli gratia, i proponeretur. 12, tanquam numezus s euiidifferentia duorum,
flimerorum qufitorum quanda eft, proponerentur praerea. 27 2. quibus fum-
ma quadrazorum duorum numerorum quafitorum aquari deberet, oporteret find
primum numerum, nempe. 12. infeipfum multiplicare, cuius quadracii hoc loco
effec. 144- arque hoc derahere ex fecundo numero , fupercilec. 128 fumpro
dginde dimidio hujufee numeri, népe. 64.producto in quam duorim numer ot s

r&uﬁ&m,hqr. 64, pofteact 3O primo propofitonumero,pracedear
theorematiserdinem fequeremur.
ARSI 4 Quod
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qui eft gtadaurp. 3. hoc
cric partium.s 23.3.ta-

liatis linea.d.o. Accipiemusigitur.t..pro fnuarcus.
eftfexagelima pars femicirculi graduum. 1 So.quapropre.
Lium qualium.o.u.eft.100000.cuius. t.i.quadracarn demprum cum fuerica quadra-
tofemidiamerri.o.t.relinquet nobis quadratum iplius.o.i.que quidem.o.i.ve a
‘quadraca,crit parcium. 99862 talium quatiom femidiametereft 106506, vnde.i,
refiduum diemeti, remancbit partium.138. Vel fic, cum cognirus e nobis arcus,
taillico cognofcemus inumarcus.p.t.complementa ynius quarts,qui finas quas
isricferé arcui.o partium. o 3632.vnde...crit, vediftum it parciumr 38.ug
quidem.i.u.equalis oft feré finui arcus.u.c.& ica etiamu.c. quare fidivifa fuerittos
.2.0.partifi.200000.per.1 38.prouenict nobis. 144 9.& ficangulis.t.d. u. erievin
partium.1449:anguli.a.d.u. Confideremusigitur quomodofieti, poteit s vt oculo
comprahendatur hac tam parua particula luminis lunasis. (1 ot -

SOLVTIONES ALlQJ]AE:-
Paulo Aemilio Raifeitaim.

POf!::slimmquaxpmximi':d(cdedi,andfmsMuwdmmihimuﬁum

nonnullas dubirationes circa noftrum Theorema Arithmeticum, 116.quanm
primaclt,quod inumerus.a.cogitar effet equalis.4.cuncipfe non effec mulriplex
ipfi.4.de quo tamen nullam mentionem feci . Idem eriaminquis,a.fuifle.s 67
necnon..a.et.3. Cui refpondi , quod quavis nullam fecerim mentionem de qua
litate ipfius.a.cum. 4. nihiltamen retert propicres quod quanda s il o
Tominus cafdem conditiones fubiret,quemadmodsif fuiflet duplus,triplusauequa
druplus. co quod 3 genere multiplici, qualitas, formam diuerfam noninduat,Qua
reidem cucnice 2. fuctit.5.6.7.ve fieflee.8.9.10.ex. 1.8 fic de cateris, excepta
quodin propfijsmultiplicibus, vel in fuperantibusipfis multiplicibus.a, menfirare
curabipfo. 4. plus quam femel. Quod autem dicis.de. x. 2. t. 3. nihilelt, quizy
vein fecunda fumma, hoc eftin tertio terminomaximo, reliquus eertius terminus,
ideft.g.non comprahendetur, ita nobis indicabit primum numerum fumprammi
norem cffe quaternario. Que omnia , exipfanoftsa theoria bidem exprefl maa
nifeftantur.Quid autem circa hoc Frater Lucas dicat , nefcio,, quia ipfius opus
ad manusiheas nunquam peruenit , fitis enim mibi it , in Tarcalea hanc prasim.
vidiffe ,ratio vero nullibi me repera fuit. Tarealca enim multos cicat authores,
quorum {eripta ego nunquam vidi, ve Leonardl Pifani, Profdocimi, Petri Borghi,
Fratris Lucasloannis Sfortunati , caterorumd; fimilium.

ELL-
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acq ticfzans , diestr, Augati edidiechareamllam impreffam inuitans ad: difputa-
tionem quotquoradhgrerent concrari fententiae, voicns faftinere Marcé non pof
fe commoran in vno figno amplius dutobus menlibus, fipponens pacem princi-
piorumab omaibus admifform, in fine paginz exponchs modum, quoveiturad
probationem flazintentionis. Puto auem quod fecum ratiocinabatur de Marte,
Ve fecit de Sacamo in criptolatin, hoc modo. Si Marsin duobus annisambalat
peromaia.tzufizn,necell el igicur,ve inmenfibus duobusambuler pee vnum fi-
gum, cum men(es.2.fint duodecima pars annorum duorum, Sedibi ftatim in ipfo
initio commitic errorem graduum feré.7. dicens, quod medius morus Mastisinue-
nichatar fignorum. 4.8 gra.17.cum co tempore dictus medius motus non efleereue
52 plosquagn.g.rad:ro.ai36verum hacad caque equunear exigaict ma
mencils poftea parciculatim colligit mediummotum Marcisad diem. 2 9. Mai an-
i1 74.qudem aie ffe fignorum. g.gra.a7.min.5 3.& tamen reucra erac cantis figno.
T, gra3 1. 29.fed miflim Faciamus criam hunc errorem tanqud & primo pen
dentem. Cum- deinde ibidem ponic centrum epicycli , fimilicer crrat , nam
cenerum cpicycli nunquam poni debee vbi eftlinca medij motus,nif firin auge,aue
inoppofito augis cccentriciquia debebar collocare pfim centram cito poltfned
medjj morus,quanta crat @quatio centri,quia medium centrum Martistunc cracmi
nus fignis fex,&eaux eccentrici eius erat in fextominurograd. 16. Leonis. Tamen
hoc ctiam leuc cft. Prefipponamusigitur quod centrum epicydli cffcein grad:28
Capricorni , veipfe credidit, et gradibas.7.viscrus guam et revea-Ai poiea
£ comperiffe Martem ambulaffe figna.q. & grad. 2.cius epicyclifed non explica
anincelligas deargumento medio, an de vero,quod vocatur aquarum,nam el
ligatur demedio, ioc effe non poteftycum mediti cffet fignorum.4.gra .24. i35+
fed fiintelligatur de vero , vt iure credendum eft(alioquin etiam erraffec ) cer:
e falfumeft. N, verum,cracfignorum.4.grad.2g.minu.39. ltaque Mars non die
fiabat linea veri motus epicycli amplius gradibus. 7.8 minu.21. ipfus epicycli
& quatio argumenti fecundo correa erat gra.44.minu. 2.4 quo fubtratta zquatia
ne centri, qua erat gr.s.minu. 4. (cum centrum cpicycli deberce tanto fpacio effe
poltlincam medij morus quantum fupra dixi ) fupererant gra. 38. minu. 53-adden-
i gradibus, & minu.medij motus , qui cum retera cfient grad.2 r.&minu.29.Cas
pricorni, peruenicbanvad minu. 7. grad. r. Piftium. Sed praefuppofico fecandd
ipfium, quod medius motus effet grad. 8. Capricorni , & quod Mars effet non ol
Vi hic ait, fed etiam in prima linea contingentiz epicycliyideft m primalinea ma
im zquationisargumentis® prafuppofito eriam quod dicta zquatio cffet 2qua<
lisilli, quam haberet ad medium Aquarij ilicee grad7-quum centrum epicycli
cfkin oppofico augis,manifeftum cft, quod ciufinodi linca contingentiz non tranfi
rervitra grad.rs.Pifcium , &tamen hicait, quod linea veri motus Martis vadit ad
‘grad.16. Arictis. vndc oporterer, quod 2quatio argumenti cfée plus quam grad.
78. Quodfiverum cffir, &0.c.ctiam effet partium. s 4. fecundum diftantiam pro=
ximiorem centromundi, fémidiamecer epicyeli effer eiufmodi parcium. 5. mimut.
49:& quum Marseffecin. g. ideft inoppofivo verzaugis cpicyclidum cencrumepi
cyclieffeein cinfmodi diftantia  terra., diftantia, 0.g.1deft  terraad Marcem nom
il plis, quam vna fola pars ex digtis , cumminuc. 1. cum parces. s 2. minu. 49+
adusgefinc v finus anguli gra.78.qui cft partivm.978 14. ad finum eotalem partiom
100000, Namiam lupra dixi, quod triangulus.o.c.i.cft rectangulus. Hincfeque-
retur
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querur dictum pondus gravius fcurum pro parce. F.C.quampro cay
‘minus firpra centrum. B. pro dicta parte. F. C. quam pro parte
diGum brachium quanto magis orizontale erica fira.B.F.tanto mirius fupra ditam
‘centrum. B.quiefcer,& hacraione grauius quoque ericy & quanto magis vicinum
eritipi.A.a dicto. F.xanto magis fuper centrum, B.quoque quiefcet,vnde titd quo-
queleuivs exiftet , Idem dico de omni ficu brachij per girum inferiorem. C. Q. vbi
ius pendebita cenero.B.diétum centrum attrahendo, quemadmodum fuperius
illudimpellebac . Hiec verd omnia cap. fequenti melius percipientur

De proportione ponderis extremitatis brachij libra
in diner(o firn ab orizontali.

AL Ry e i I

Roroxrro ponderisin. C.ad idem pondusin F. erit quemadmodum totius
P s G et ossecntut i o Meinclinaios
i »quam pondus ab extremirate. Fiberum verfius mundi centr conficeret.Quod
vt facilius intelligamus imaginemur alterbrachium librz.B. D. & in extremo. D.
$0carum aliquod pondisminus pondere, G-, it pars B.Caninor e b Dicla
x& copnofeetur ex.6:11b;primi de ponderibus Archimedis , quod fiin punéo.u.col-
* locasum exit pondus ipfius.C.libraniil penitusa fitu orizontali dimoucbivur . Sed
perinde eftqudd pondas.F. zquale. C.firin excremo, F.in fitu brachif. B.F.qud vefic
in punéto.u.in fuu ipfius.B.u.orizontali . Ad cuiusrei euidentiam imiginemur il
F.w.perpendiculare&in cuius extremo.u.pendere pondus,quod erat i Fovde cla
rum erit qudd eundem effeéum gignet, ac i fiffecin.F.quod, veiam diximis re-
+manensaffixum pundto.u.brachij.B.u.tancd minus graue eftich ipfius. C: quanco.u.
“B.minus eftipfo. B,C.Idemaffero f brachium effetin it e, B. quod facilt cogno-
fcere poterimus, i imaginemur flumappenfm ipfi, u.brachij, B. C. & vigue ad. c.
perpendicularé;in quo extremo appensi effecpondusequale ponderi . C. & liberd
ab.c.biachij.B.c.vnde libra orizontalismancbi. Sed fibrachium.B. ¢. confolida-
tum fuifetin tali fitu cum orizontals.B.D.
&appefo podere.Ciin. e. libero a lo,nec: A

afcéderet, neq; defeenderer. quia tantum

et quod ipfum fitappenfim filo, pender
ab.u.quantum quod ab ipfo liberum appé

nfum fuifiec..brachil. B.c.& hoc procede

retab co quod partim pendereta centro.,

B. &fibrachid efetin icu. B.Q.toumps - D
dus centro.B.cemanerecappenfum,quem-

admodain iru.B. A, coti dicto centroans

niteretar . vade ficve hoc modo pondus

magis aut minus fit graue , quo magis

aurminus centro pendet,aut cidemici- sy
i atg: hac eft caufa proxima & per fe,

quaficve vimidemgs pondusinvnoco- - @ ML
deands medio magis aut minus graue exi-

Rat.
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perduabivnitatibus fuperficialibus crefcere,quart ingulart radix equalis el gine
ceflaio fequitur gnomonem. b..g. duabus parcibus e vnicatibus gnomonem. d.
0.p.fuperare, ita vegnomon: b.a.g.{eprem vnicatibus,aut partibus fuperficialibus
quadratis conftet . Quare eader ratione gnomon. £ hcomhbi[noncmﬂm:libus-
Traque wqualis eritquadsaco.q.0. Quamobrem verum cft, quod quadrato. .or
coniun@o quadrato.q.a-proueniet quadsatum.q sicuiusradixia difereca, . g
9:g:.:p: exquotresradicesarithmeticé inter (e continue proportionales erune ,
Taipfaum dico fi.qup. fieric. 6.¢t.q.g:8:tunc enim fingul pastes.q. k.p.g-h. 2quipol
Iebune duabus vniatibus , qu cogicabuntur.
infammam colleéte, ut cum pacribus.qy k. p-

h. integris contemplari liceat.. Idem-acci- £ 2
e crit.0,c..g.12. fingul cnim p
tes.q.x.p-g-htripartite erune. Ideirco dixi b a

s, tam amplum cogitari de=
Bl e e c
lisitg. Idem oceurret .q et 1 ¢t s
uingiic, quod cum fucrt parebitex prace:
o matis fpeculatione, gnomonem
vnicatibus conflae » cogitarumamy g
icudinis fimplicis vnitatis denominac .,
aut.q.g.non amplicudinis gnomonis.bia. g T
S knio b las e o T e
q.p-quinque vnitacibuslincaribus confic intus.q.012 iperfcalibus conlare
colleto iraque n immam quadrato.q.0.cum quadato.q 4. cognofcesar quade
...y riam cius radis: Faders ratione  alirmalts quadras Gt torse
plai liccbit.

THEOREMA XCIIL

VR propofito numero pari maiori binario ; qui detrahi & in fimmam collt.
C gidebeac exalteronumero quarendo, vt tam refiduum quam fumima fine
-quadsata umerorum integromm. Rec dimidium propofi numess in feiplim
multiplicamus , & quadraco huic addimus vnitacem, erieds numerus quefitus

Excmpli gratia proponicu .1 2.numerus detrahendus, & coniungendus nime=
roinueftigando, ut refiduum detractionis., & fumma fint quadrati numeri. Addis
favnitate ipf. 36.quadrato dimidij, dabiur. 37. numerus quatius,

Cuius fpeculationis gratia, fblcripea quaruor quadrata cogitemus.g.pru it cin.
x.cogitcausd; quadraum.g.p.cife quadratum fummae, x. n.vero refidui {ubtractio..
s aimerum inucligdfcx quo gnomon.a.diicognofecturia criam et

incerfe funt equales. Tam cert crimus.c.ieffe plus quam dimidiusm grio-
onis.p.0.x., ltaque cogitemusrectangulum.r.c. exactum dimidid e gnomonis.
b i fuperficialibus quarum una crit.m.a.

Cips fiumer quadratum fitt.c.vnde exiam cognitum & cum. x. ¢ ex communi
ftientia fie vnitas inicaris, propterca quod. m. a - eft fuperficialis hoe eft quadrata,
qua deeracia exq.c.dimidio ghomonis.n.o.x. (quamuis incari) fupereric, x.qico
gnita,numerorum integrorum ( nota g. . i femper minor erit duabus ynicatibos iz
mearibus & maior vna ex dicts vnitatibus, ucex e ipfo contemplari potes) qures

e B D
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ur continetur calor&non i motuipfus fblis,& i in lumine fedem habetue f (oL
quielceretnequeinorbe fao circumageretur, infeliciflima ot ca regio  in cuis
Zenithiipfe reperircrur.

Vnde caloris olis prodeat incrementum sflate,er byeme
decrementum.

CAP. XXXI

rouenice, ofiendam nunc ex ordine, ex quor,quibusds caufis oriacur magna
ia cius caloris ltacis ad hyemem, quarum nonnallz ab antiquis obferia-
c fuerunt,alizautema nemine, quod fciam. Suncautem quingue ad minus o cau
fir,quarum una cft diururna folis mora,cempore aftatis fipra orizontem » qu cie
faab antiquis pofca,& citata uit. Aliam quoque huius i canfam idern anciqi
dieebancelfl propinguitatem folis noftzo Zenith , fed harc caula immediaza non
el quia ab ea tres cafiimmediare naleuntus quarum vna it maior unio radijre
flexi com radia incidenti; fecunda maior quantitas luminis in fuperficic rerts 5
tertia,minor refifiria vaporumipfiradio luminofo fackuquarce vero el mpresiio
calorisfacta incerra,qu cumaliis caufis coniundta calorer adauget. que quidem
canfienemini adhuc,quod iam, in menté vencrune, Quod autem attine
iorem coniunctionensradiireflexi cum incidenre,quifque, uel fltem mediocricer
in cathopuice cognitione verfatus hoc verum effe cognoféct. Ve hocamen it
iporefea facilius.” Imaginemar. q.p.ct:b.d.cffe duas pasciculasequales fuperficici
ipfiustersa,fuper quascadant duoradii luminofi olis.c.q.ct.n.d.quorum. ¢.q.tad
-wodumobliquus,ce.n.d.quafi perpendicularis, vide radiirefiexi.paa.ce.b.u. afcen
dent cum angulis-zqualibuscis, qui funt fuorum cadenium,cum omnisangals -
flexionis lemperaqualis i angulo fu incidentig,ve cuilibet in cathoptricasyel ine
diogrite verlato pacee, Mixtio autem primorum obliquorum cric.qo-p.& ca, que
et minusobliquorum.b.i.d.quorum duorum triangulorum nullus unquam eritqui
dubisare posiic.q.0;p.non efle minorem.b.id.cum anguli.q.ct.p.oriangali.q.o.pu-
cutioresfint angulis.b.ct.d.triangulub.i.d.cx fuppofito. Quod wero ateinct ad ma
-jorem quantitasem laminis per terr faperficiem; (maginemurradium.a.q.
relpectu eriam imaginemur duos fuperficie cerr itus, quorum vius fit.q.otcui i
s radius e perpendieularis,& alier.q,p.cui radius..q.cx obliquo incidat. Ima-
ginemur ergo triangulum. q.0.p.cuius angulys.o-tectuscft cx fuppofiso,unde. q.o.
minOE€ritq.p.cx.18.primi Euclidis.hin fit,ve uper. q.0.cadat vniverfim Lumen,
quod fuper.q.p.diffinditur. Sic.qun-2quali.q.o.& fitimaginatione protracia.u.n,
quidiftans.p..a-ynde.q.u.lleminaca ric radio.n.q.minore radio.q. . crgo mi-
nuscalida exitfoperficies.q.uipfiusterae,quim.q.0, quiamaius lumenin fe maion
semcaloremincludit: quod mani & apparct inradiorum viione medianto refle.
xione,aueciractione., Sed quod tincead minorem refientiam vaporum adip.
fim cadium luminofum, cf primo capite mea Gnomonice luiterid actigerim, o
hilominus tamen.eidem iplum hoc loco proponam. Denorerurexempligeatiay
fuperficiesterr ab.o.g.ct ca,qua cft vaporum ab.n. a. fapponatur ctiam folin e,
g-qui

(O Vmenieliperoreofenderimealorem blisnonlisnde, quim i e
dif
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poriia.argenteicorpusanem,c.aquelizqualisma- . AL
‘gnitudinis corpori.b.aurci. Tunc dico proportio - ‘

nem ponderis.fad pondus.c.cadem ffe , qua pon-
desisibiad pondus.a.ve in prcedenti theoremate
jam dictum eftyvel quponderis.nad pondusia.ex ,-f

o=
oF

2 1. quint Euclidis . Proprerci quoe ponderis.
nad pondusa.cftve poderis. b.ad pondus.u.co
‘quod permutando ponideris . ad pondus.b.clt ve
ponderis. .ad pondus.u.cx corporum omogenci- i
Tate, & exxqualitate magaitudinum corporum antecedentium & confequentium.

THEOREMA CLXiKes Wik B ”
Cire etiam nos oportet,quod quotielcumque fuerine duo corpora dquicajquo-
o vrum qualis magnieudins ficalicul mifto, quod quidem miftum graue
B camin acre, quim n aqua  altcrum vero corpus aquem @quals fit magnicudi-
nisalicui corpoli fimplici, quod quidem corpus implex @qualis ponderis fic dicto
Zorpori mifts. Tonc praportio ponderisaqueis cuius magnieudo =quatur magni
cudini cotporis mifti, ad pondus corporisaqucis cuius magnitudo zqualiseltma-
nindint corporis implics, cadem eic, quz- propoitio ponderis alicuius corpo-
B fmplici cures magnitado aquals e magnicudinicorporis milt periusdici
fedfpeciei corporis fimplicis iam diét ad pondus dick miftis. -
“Excmpli graca, i corpus aqueun.magnicudinis zquals corpori .m:mixto,
corpus vero aqueam.i.equalis magnicudinis ficcorpori fimplici. 2. quod.quidem
Corpusa-equalis ponderns it cum corpore.m.& corpus.u.fic wqualis magaicudinis
curh corpore.m.fed fpecietcorpotis.a. Tunc dico proportionem pondctis.c.ad
pondues cadem effeque ponderistad pondusmprimum null dubium eft quin
e proportio fic magnicudinis.c.ad magnitudinem.que magnitadinis.m.ad
“fedmiada. cft vtuada. ex. 7 . quint quare
o 1. ciufdem proportio.c.ad Lt veuada, e
deipfiis magnitudinibusloquendosfed propor- D @O
tio ponderis.nad pondus.2.cadem eft, quzma
‘gnitadinis.u.ad magnitudinem.a.ex omogenci S
Eite.Idem dico de pondere.e.ad pondus.i.Qua- ()
£¢ proportio ponderis.c.ad pondus.i.cadem it i
‘quie pondertuaiad pondus,a. Sed ponderis.. e
21 bondus.m.cadech eft que ponderisuad pondus.d. cx. 7.quinticrgd ex 1.
ciuliem proportio ponderis.c.ad pondusicadem rir, qua ponderisa. ad pon-
dusm.quod el propoficum.

THEOREMA CXXVIELI

N VNC ad cognofeendam proportionem dsarum diverfirum fpecierumin
corporemifto propofito, tribus corporibus aqueis mediantibus, quz quidé
corpora zqualivm magnitudinum fincalijs tribus corporibus vnius & einfdem pon
detis, quorum vnum fit mixeum reliqua verd duo fimpliciayfed fpecierum mixtiy
hocordine procedemus.

Sint
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NOTABILES ERRORES ORONTII
& Tartalez .

Cornelio Bitonto .

Axvvs errornonfiit, ve putabat Orontius, uod anuli trangulorum
aquicruriuntinuicem @qualium,bafibius oppofitis j(em bafibus propor
tionales effent , cuiusopinionis caufa fuic quod nunquam videric vel me
minerit cius quod Prolomeus feripficlib. primo Almagefti,vbi de difpro
pértionalizate chordarum arcuumd; tradlatsyel quod fesibic Vicellio lib.primo pro
‘politione. 35.feu lib.quarto, propofitione.21. quod idem eft. Sed nec ego tibi pro
id quodribic Nicolaus Tartalea diuifioni. 28. quinti capiris quar: paris

forum tractatuum, eo quod non exacté (cientificé feripleritynec vniveralicer,qu
nis talis propofitio pofii fcientifict eribi , accipiendo.b. c.in eius figura , pro la
otagoni , yndeangulus.a.c.b.duplum foret angulo.b.c.c.collocaro poftca. b.
arcu.a.b. punéum.cmedium fiffecdici arcus, et.e.c.divideret. 2. b. per 2qualia
‘exquinea primi, nec nonad re&os x.3. trtij, vnde ex. 18. primi, elase vidiffemus
non effé proportionem.a.b.ad. b. . hsgltadangulum. Sed nincsilorimodo
offumus hoc fpeculari. Nam manifeft¥cihus, cahdem efi proportionem circun

e e quam minoribus.
Sincigitar diio anguli-a/e.b. cc.c.e:b.culufuisamplitidinis,quoram rcra.c. azc. b
Cfintinaicem @qualia, protraliatur. b.a.ct. b. & Tunc dico maiotcin proportio
memeffe anguliza.e.bad anguluin.b. c. ¢.quania. b.adic.b. ducatuir enim.b.g. it @

faciarangulum.g: b. c-2qualem angulo.c.b.a protrada poftea..g. qua idem Faciar
in punéto.c.vnde.g.b.ct. g.c.zqualesinuicemn efuntex. 6. primi , & quia angulus. 2.
el elt aBgIs E1n: e ey Aot 7, Ch O 2. A o 3 Ext1 Horam

duorum triangulortim latera , cruntinuicem proportionalia. Conftitiiio
centro, & fecundiim femidiametrumsg.b. velig.cquodidem cft, deferipe
lo.b. . . necnoncirculo. b, c.a. circa centrifime-ope femidiametri. ¢ . b.ct. e.a. v
deifte circulus eritillo maior, cum.c.b. maior fitig-b.ex.14.quinti.cum ex.14.tertij
a.b. longiotfitic.b. fed ex vltima definitiorie tertij; arous. b. . ¢.¢t:b.c. 2. érunt in=

cem fimilgs, hoc eft proportio totius cir- p
A2 e, b catarqis . agoa b
dem erit, qupcotius circunferertia ci
b. ¢,a.ad arcus.b.c.a.fed proportio'diarie-
i ad circunfegentiam cft ve diametriad ei
cunfereptiam, vefupra diximus; Quarcex
proportionum zqualitate , ve fernidiameeti if
ad circupferentiam &ric , ve femidiametri
ad circunferentiam, & per candem propor
tionum ¢qualitatem, proportio.c.b.adarci
b.c.d.erivtgbada & perean
dem aqualitatem,ica eric. a.b. chiorda ad ar
cum.b.c.a. vt b, chordzadarcum. b.
& permutandosia erit chord.a.b.ad chor
dam.c.b.vearcus.b.caadarcum. b.i.c. fed > il
arcusb.i.c.maior et arcub.d. c. ¢ commu

1 ni

.
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Vinde cumaliquisdiceret priori modo,doliuf habeo vnarum.go i pee
vices.2s. exiraxi & implei ipfim, ve dictum cft. Nuncvero velim fire proportion
nem viniad aquam hacvltimavice.. Nunc igitar f procedems fuscs dostrinam
primi exemplt huius cheoremaris,obrinebimus quod quercbamus.

Sed f diceretina Taralew quatioum, hoeeftdolium habeo,quodignoro quot
nduas contineat, volotamen par;a 5.vices extrahcre, & implore ve Tupradiéia
eft,itave vltima vice proportio vini ad aquam fit (Guialeera, Tane i foxea mo-
dum fccundiexempli huiuscheorematis roccdctnus habebimns quod cupimas.

Alio tiam modoaliquis quarese poffe, hos el habeo dolid quod capit. 00,
vinas.. Habco ctiam vas trium vrmarum , quo mediante me oportet extraners, &
implere.. Velim tamen cire quoties me hoc facere oporteat 5 ita ve poizema vic
cevinum (¢ habeat ad aquam n proporcione fequialecia  vide multories ctides
vltimamextradtionem, & impletionem mutilatam, fcu impecfedtamyeaadere,

Exempligratiz, i proportio vini ad aquamin vitima mitione deberec /T ve.o.
uadn.ita Ve extremavice fuiflet.t.m. quz quidem.tm.cxcederes cerminum per,
.. quie.m.reera effet obis cognita, o quod ex priori modo hie fupra cétg
proporio, madmunobis n-
notefcerct , & proportio.n.a. ad.

b qui %’"h‘i
titate.a.u.quare quantis. . &

m.u.nobiscognita, remanebit, ¢

R corum differeniia fmilicer, exiam, er.tn.reliduam vafs, quo mecimar, vode
necefl ric quod visima vice yas contineret folumit. nureliqua nero e f parca,

THIEOCREMA 1 £XLALI.

Y Teronymus Cardanus inlib.fu arichmetica cap.66.quattioncus &.quam Car
danicam vocat,icaingit.
Quidamperambulavit prima dic certam quansicatem fpatij, & fecunda dic, e
0 plus proportionalicer, quanto diamecer eft maiar cofta, &terria dic tanco plis
fecunda,, quantd proporionaliter portio linew divife fecundum proporcione ha
bencem medium , & duo extrema exceditminorem portionem , & quarta dic in
proportioncad certiam ve {ecundaad priman , & quinea dic proporionalicer tan.
16 plus quarea , quanto interia plusfecunda, & ita alcernatis vicibus in dicbus no.
uem peregit nouem milliaria. Quariturigitus quancum ambulauic die prima,
Hocauem nibilaliud e,quam faliquisdiceree propono tibi, exempli graria
lincam.a.l.nouem parcibus inuicem non zqualibus ita diifam.a.cic.d:d c:be cage.
is,quagu partium proportionestibi ctiam doyvt putd-a,c.ad.c.d.cc.dad.dic. ct,
Le:ad.e.f:& fic de caxeris vique ad poftremam. k.Lquz quidem proportionss fins
egiam inuicem diffimiles, fouinxquales,dotibi etiam proportioné toius lincaa |,
ad.a.b. fuam partem, quz vein propofito exemplo nonupla cft.
Quaro nunc quam proportionem habebit..c.ad.a.b. & fic de.cateris partibus
eiufdem ad eandem.a.b.
- Quod quidem facillimum erit [pecularincc non operari vnicuique,qui omnino
pradtica numerorum ignarusnon fuerit, dum ab ordine (cientificonon diftedar.
Cum enim cognofeimus proportionem.a.c.ad: ¢.dsconfequenter cognofcemus
ctiam propoitioncin aggregatia.¢.d.ad.c.d.cum autem cognouerimus praportio.
sku e,
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bcomniaintcrualla feruari;ideoad te mitto feprem hic fbfiripta exempld i
quorum primo,& fecundo , inter dicfim,er.b.in fuperiori;agnoftes inceruallum mi
‘mimifemitonij, & i ibi it diefis, tanquam terminusad quem, ec. b. tanquam termi-
hus A quo : quod autem inter diefim ct.b.fic femiconium minimum, faciléagnofces
i fubtraxeris decimd minoré  maiori,qud facic faperius i inferiorisidet i baffu.
« Quaquidemmodulatione tu ctiam vius esin cancilenailla , que Galica lingua
incipic. Hellas comment. Eadem, ego quoquein meis cancilenis latino fermo-
necompolicis, quz Moreza vocantur aliquande viis fim.
* Sedintertio exemplo inuenies femitonium maius, neceffarié genitum in fupe-
siofiy i extam maiorem cum baff efficere volueris , quia tenor » ditono cum
Guperiori ad diapentem, & ad vnifonum cum baff procdic, vbiquickeic, progres
diendo poftea bafluss ad femiditonum cum tenore, tunc fi 2 proportione huius fep=
tima,qu eft ve.9.ad.s.hoc eft fperquadripartiensquineas demprum fucrit hexa-
chordum maius,feu fexta maior, qua cft ve.s.ad.3.remancbit proportio.a7.ad. 2.
quamaior eftquam.33.ad. 30 1

Tnquarto exéplo habebis femitonium minus in faperiori,quod quidem remance
exfubtractione ditoni cofonatisab diateflaron coprehenfa a fuperiori cum tenore.

Inquinto exempl6 vidbis tonumminorem, & tonam niaiorem fucceffiué vaum
poftaliumin tenoee, detrahendo primo femiditonfi 2 diaceffaron, quod fuperius fa-
sitaumeenote, vel deuahiendo diapente ab. hexachordo maior , quodfacictenor
cam baffi,vnder tonus minor {efquinonus, derahendo poftea diateffiron
4 diapente, quod fuperius facit cm genore, remancbit tonus maior fefquioctauus.

Infexto excwplo deinde videbis tenoremafcendere per duostonos minores fiic
e i Pl b tocosoenss JEp el eisirami distedison el fupesiori,
. In.7.cxEplo demum videbis fuperioré afcendere per duos tonos maiores fuccele
ity pottaliffi dempferis diacefTarons diapente,quod facis tanor ci fuperioria
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quantulum diékacorpora, & caillorum colore aificitur, vbi verd non penetratnon
colorarur colose corporisillius.

Sedvead propoficum redeamus, dico lumen tantum effe vifus obiecum,quod i
colore eftimbutum,auc rale eft rationg colo ris lucis,qua cum mittit,aue ritione me:
dij per quem'tranfit, aucratione corporis , vnde refleétirur . et fuperficies corporis
vnde lumen refledtitur effec omnino priuara colore, fub afpetum non caderet , ve
etiam cum huiufimodi (uperficics leuigata & polita cft fecundum continuitaré fua-
rum parcium, videlicet, ve fpeculitadio tamen non profundante , & ideo perfecifli
morum quorundam (peculoram fuperficies non cernuntur, fed lumen tanzum re-
fiexum, colorealicutusalterius fuperficiei, auc & luce, corporis lucidi , autd me-
dio per quem tranfit, confpicitur. Ego verd nop affero coloremnon effe quid di-
‘uerfuma lumine, fed imagineris lumen effé veluti animam, aue (ubantiam & colo
xem otpors formam acedelen cum s o e Al v B ol
R b ko e s B e s
ad auditum,lumen ad oculum habetquia ve fonus fecundum cam yelogitatem, qua
2 motioncaeris,autaqus, ex collifione aliord corporum produciturad cuitandum
vacuum,acutus,vel grauis fentitur, ira lumen originem ducensa corpore lucido per
‘medium diaphanum acris,aut aquasauraleerius huinfinodi corporisad oculum tran
s oloremncisvbmed b o ramie vde g o i e

Quodvers Lunanullum ¢x fc habealumen, ufficiens inditium cft nosipfam
tantd magis obfeuram videre, quantd magis in cono ymbra terre immergitur , &
fico temporeipfam videmus rubeo colore affectam, hoc enim accidit, quiaradii o
lares vndequaque refranguntur & vaporibus ipfam terram circundantibus, quz qui-
dem refractio fit verfusaxem coni ymbra terr, & proprerea vinbra dicti coni nion
eftaqualiterobfcura,eu tenebrofascirca veroaxé ipfius coniymagis quam circa cius
circiiferentid, obfcura vf, & quia corpus lunare tale cfyve facillime recipiaz qualect
quelumen ,quod ctiam manifeté viderur dum ipfa Luna reperitur fecundum lon-
‘gitudinem inter Solem, & Venerem, quod pars Lunz lumine Solis deftitura,a lumi
‘e Veneris aliquantulum illaftratur, quod ego Gepé vidi3e multis oftendi . Propee-
rea dumipfa Luna in cono vanbra terrz reperitaradhucviderur. Rubedo ctiamil-
1a nubium poft Solis occafum, vel ante ortum,aliunde non prouenit, nifi a qualitate
‘vaporii, per quos folares radij wanfeunt, a quibus vaporibus, ali color ipfi radij

ciuntur,eome modo quo radius,cuiufuis corporis ucidi, erdlicns per vitrum, e
aliud diaphanum colorasum.
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» iam diétiad cubum pfius:a.£.ex. 13 quinti erieve duplinict fimplo.m.nad.m.n.
Superius autem vbi. 4 . demonfiratum fuita cffe ipfius.m.n.ad.n..ve cubi.m.n.
adcubum. x. n. &inter. «. et & probatumfuitita cfic cubi.a..ad cubu. d. g. ve
‘cubi.m.n.ad cubum. x. n. Vide ex. 1x. quinci.m.n.adn.c.eric v cubi.a. £.ad cubum
dg.

%idxpnﬂmq\wduﬂcm proportiocritinter cubum. d. g & corpus illud quod
pro bafi habeat quadratumipfius.d.g.altitudinem verd v diceum eft, qua eftinter
d.g. & compofitum ex duplo.a.f.cum fimplo. d. g. quod compoficum eftaltitudo di
@a& verii dicit exratione fuperius allegata proreliquo corpore & cubo ipfius.
Quare ctiam quemadmodum. . n.fe haberad duplum ipfius.o. n.cum fimplo.t..
exijfdempationibus fupraditis , vbi loquti famus de.x.n.cum.mn.

Difponancur nic omnia ali ordine, ica vt. u. primum it corpus quod profia ba
fihabear quadracum ipfius.a.£&c.

* Ey. ficcubusipfiusa. fecs. frcubusipfius.d.g.ct. z.fit corpus quod bafim haa
bet quadratum Ipfius.d.g.alcitudinem vero ve fupradiétum efbe. p. it compoficum
dupli.n.x.cum fimplo.m.n.t. 1. fic compoficum dupli ipfius.n. 0. cum fimplo. ..
Sed.ulocata fic regione. p.et.y.& regione.m.n.ct.s.¢ regionent.et.z. ¢ cegione.ls
& habebimus proportionem ipfius.u.ad.y.vt.y.ad.m.n.& ipfius.y.adis. ve.m. n.ad:
.t quod perius jam demonftratum fuit, vbi,s. ct.5.ad.z. ita e habebit ve.n.t.ads
L ve vltim probatum fiit. Quare ex..22. quintiita fe habebit.u. ad: z.ve. . ad. L
quemadmodum dicit Arc]

di. K.vbi.R.ideo ex.11. quinti vefe,
e dicit : Ec ex.18. quinti ira erit. h. K.

p
ad. ad.J. & ex communi concepru.g.£{c habebicad. h. K. ve quintuplum

ipfius.p.Lad.p.L. & ex.2.ciufdemita fo habebit.f. g.ad.i.k ve quintuplum ipfius.p-
Lad.L quintuplum autem ipfius.p. 1. compofieum eft cx quintuplo ipfius. . m. cum
decoplo ipfius.n.x.cum quintuplo ipfius.n.t cum decuplo pfius. n. 0. vt 2 tefacilé
compurarc potes.

Verum etiam erit ex communi (ientia quod.g.£ ad. £k.cftue quintuplum ipfius
p-l-ad duplum ipfius.p.L.co quod fuperius Elppe fitum fuit.h.K.effe quinti median,
vnde. k. £ relinquebatur pro duabus quintis inferioribus, duplum autem.p. L. com-
‘poficum cft ex duplo ipfus.m.n.cum duplo ipfius.n.t.cum quadruploipfius. n. x.&
cum quadruplo ipfius. x..

Ex conuerfa proportionalicate deinde ita e habet;i.K.ad.i-k.ad.fg.ve.Lad quin-
tuplumipfius.p.Letk.f.ad.£g. ve duplumipfius.p.L.ad quincuplum ipfius.p. L Vade
ex.2.4.quinti.L.E (e habebitad.£g.ve dupliipfius. p.l. cum fimplo. 1. ad quintuplum
ipfius. p.I. Deindeex conuerfa proportionalitate quintuplam ipfius.p.L. f¢ habebic
‘ad duplumipfius.p.L.cum implo.L.vt. g 2d. £ i. Sed compofitum dupli pfius . p. L.
‘cum fimplo. Lequale eft duplo ipfius.m.n.cum quadruploipfius.x.n. cum fexcuplo
ipfius.o.n.cum tiplo ipfius.n.c.ve perte computare pores.

-ad quam ta fe haberct. £ b hoc eftres quinteip-
uare ex conuerfa proportionalitate ta fe habebit.v.r.ad tres
quineas ipfius. £g.v m. Et quiz.o. Fumpuﬁnirzquzlisipﬁ m. n.ipfi
b. £ ideo.m.o.ex communi (cientia zqualis eritipfi.g.f. Vnde proportio.r.i.adtres
quincasipfius. m.o.erit ve.n.t.ad.c.m.veinquic Atchi.

Sed vbi.t.iam probauimusita fe habere.i.£ad.£g. vt duplum ipfi.p. Leum fim-
plodufe habecad quintuplumipfius.pLhocetad.mio.ve duplumipius . cum

1plo,l.ad quinguplum ipfius.p.l.

Habemus
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- Exempligratia, i prifms oo dicbusancequar fecundus rer aripuifees con-
Heciffecds ingulisdicbus.zcomilliaria s com foqundos.s 5-quotidie perfeciffi; mul
-tjplicandnsd{'ermmmm&c\lm.:u.txqnodaunum 160, milliariad primo folo
<ambuliteconfeita. quibus divifis per.s.differentiam motuum diurnotarn, daretar,
32.0umerns quelitus dicrums ¢ : ;
Cuitiratioapertiflima eft.: Sintenim duoscétangulizan: et. u. aequales inter
fe, quibusmons iinerarium fignificencur,quorum.an.fie prinictn.decunds,pre
Aercdaic.mmerum milliarium diurorum primi.etu.e.fcundiyex quos 2 c. minor
eritacpen.o.. atqueitaso e co >
‘grofcerur. Tum.c.o.numerum dierd
«primifoliitcragentisdenotcr, cigs
iconftituamus:a,n.zqualem effe.u, i,
i qualis erit,0.2.atque.o.. cogni
sus exfitis producentibus.a.c.ct.c.o.
itaque.od.ctiam cognitus. qui dioic
fus perlatus cognitum,o.c. dabit. ¢,

‘Lcnognimm oumerum ilicet dierum , quibus fecundo ambulandum eft,vt primum
conlequarur, S T

APPENDI X THEOREM "C XTI,

A\ B octheoremate fumpiiordinemfius operstiois, umeris medianibusad
nueniendam xaam temporis quantitacemifelintefallurn; ¢ cranliyvel sn
tercedit incer ynam mediocrem coniundionem & aliam proximary fEquenté dio
rum planetarum, vt pafecicpiftola oftraad Tluftrem Bornardum Trosim con
tra Benedictum Alcauillam reprahenforem Ephemeridum, Verin ramen eftg
‘eum praxis huivfinodi cheorematis fie multiplex , vifim fu ynam proponerequg
nonita perfpicta ic, (cd. fubobftura, non quodaliquid voluerim tere flymss
mm;yl}fd.mimmum, <ui priuatim omnes modos prius oftcnderams (i ve cere.
brum illius mei aduerfirijinlaberintum conjjecrem inexticabilom ye feci; quam-

wismodus ille cgregius etiam fit, vt nunc oftendam . 2.l
n dica cpifola igiur mente cogicani medium motum tardiorislanece, pu-
eafacumni,illivs temporis quo yclocior planeta, filice Tupite,percuyit 6 mebiy
‘motutotum zodiacum incipicndoambo eodcay temporis puncto; nécion ab v
corum media coniundtionc, hoc eftab codem zodiaci punto,in quo eoninety
“nune corum linea mediorun o, vbi inuenivi feguli: e iibus, quod Sarur
“Rusfpaciodicrum ynius mediocriseuolutionis Fouisy.quifri. 4 125, progreditur
medio mo gra.v45.min.4. hoceft min.§704. pofito quod ipfe Saturnus pesficiar
Yoam mediam reuolutiondn fpacio dicrun. 174/ vedit. Incipiendo igitr ire
fum Lopiteraliam reuolurionem percurrere, reperto Sasuro per min.§ 704 ante
iplumipacio. 338. dierum, cerrus cramhos dicsfgnificaros e A linta. el
D Gaquales coun inuicem fune)in igurs huiufinodi theoremaris, & quod feétangy
un2.0,prebebat fmmam graduum. 1 45.min.g.hoc ol min 8 yog. crquodia. e
e voignificabat icer vniusdic pfis Saturnt  ecae dcerymiusdic Tous Cog
o enuacuxlignificar dics 3.8 punetosx produtam eflex.fparallelamipti
oreimdeceri crimus rectanguluncix. fignificare ier lovisfpacio temporis dies
sum. 30.re@tangulum verd,o.x.iter Sacurni eodunxcmpm'mimmulh,wniclxm&m

gulum,
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defignabit, punda vérd .o . ct. K . ve pun@a laterum. c. iet.5.€; zquadiftantia &
punctis. . ct.s. eadé femper int, iratamen ve pundta linex.u.n. femper dinerfi cxi
e, & quodlibetipfius quadrilateri atus , zquale fie medicrati maioris axisip(us
oxygonia fectionis delineanda, t. c.o. feus. K. (quodidem el it zqualis medie
#atiaxis minoris i fe@tionis,et.z.r.zqualis duplo.c h. ynde,quando pundta.c.cty
Lconiunda fimul erunt ,fimiliter coniuncie fimul erunt.c.c.ct.c.s.cum. ¢

ol Quapropeér

Voreshimentim,

oxggonium
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-, Difponanurigicur huiufimo- g0
di numeri tali ordine , ve fim-
plex fimma ,. qua ab vna reli-
quarum {aperatur, & aliam fupe-.
rac, medium locum encar 5 ve
in propofico exemplo famma.
miediocris cft. 48. que 4 fimma.
60. fuperatur , & fuperat. fum-.
mam. 3. locataigicur it he.4 8.
inter ilas, (u vero prime partes
fimilicer. conftiturae fine fupra. di-
16tas flammas , cum fuis diffcrécis,
& wria producka iam dicta, vein f
guris. C. ex. D. arithmericis
clasé patet: figura enim .. . cft
pro_exemplo- ipfius plos fimpli-
citer : figura vero. D. pro exem-
plo ipfius plus, & minus. Er. fic
in figura . C. habebimus tres
numeros confequentes. 60, 48.
39- & wes antecedentes. 1048

. cum dimidio, ynam , & can-
dem proportionem terminantes,

% 24 quinti s vo diximus ; qua~
re corum, differentia. fimiliter

proportionales crunt, quod etiam | it X

+vidimus .. Supponamus unc nos x D

-ignorare. aqualitatem . maximi. . .

,pw,ti_cﬁéng lelmuhhdmbu; R

~aecipiendo (olum pro.hypotefi ,

-quod dida. produdta. - oriants .
ex laccribus iam dictis. -

sy 2 gl ol
s Demontsdam nobisuncrdingseor, masimum rodchum sl sl
ihiquis drobuss hag eft productmans8. aquale eff produdis. 90. <t. 73. quory
duommproduwglwummmlkn.g;cmmnw&nnm.g, ol de-
seunde& rejyig fummasin primum dumerum antecedentem,qui eft, m.;f;un ve-
Foproductum, 78 fcilicengenaratura differentia: 12.qus ¢ prime,&. Sfecundg fum 1
mginmn\nm;ﬁmn&nzn:mecrdmmqm elt.6. cum dxmldio,;uxinmm yero
ducum, 68. elideogencraturivdifierentia maxima, 24, que of prime, Lty
ggmi(hGmnmqs&wiqrihmduﬂ-dnf:::nmn,n.,qqinﬂcundumnu.
BEsumaBtecedentomu thodat i i Lt a1 i
Confituancur jgitur duo produdta fimul junca. cqualia duobus. 9o..£t 4
latcralibus fupra vnam aliquam rectam lineam. q.p. fieqs prodatum. £ . cqua
92:productum verd.g.n.gquale. . it ctiam balis.g.p.vt.o.ct.g.
vel-q.n.crit vt.6. cum dimidio.et.g.d.velp.£. ve.10.8 idco. .
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peietam lucida s veipfolucifero videtetur rutilantior atqs catetarum (abfquevila
afpectus diverfitate) magis cinillans. Qui fieri poterac , ve fiellz quiab lla pa-
rum diftant, alioqui multo maiores, non etiamilla clarioresapparuerint? fed fali-
quisdiceret cam exhalationem non ita fortaffe dilatari , ve inter nos , & aliamali-
quam (tcllamincerponeretur. Tuncegorefponderem neceffarid fequi debere ta-
lem exhalationem, tancam latitudinem occupare, quod aliquibus populis aliam
Ali?\a! felld circunuicindhac ipfa de quamentionem fecimus redderct lucidiorem.
Sed cum hoe perfpectum fucrienull, fequebanr lucemillamab ipfis cxhalatio-
nibus clementasibus haud poffcoriri quod nobis fintillatio illa maxima perma-
gno fitinditio,f phas ef credere, nd quo magis aliquod coelcfte corpus feincillat,
colongiusanobisdiftare. v

- Verum quoniam cfflagitaftia me vealiquid circa hiiiufcerei fpeculationem tibi
feribam, idcirco tibimorem gerere volens paucis ubiungam .

Confidera primo hanc fublcriptam primam figoram, in qua. c.a. ¢ . fignasurpro
Globo terrefiti cuius.i.centrum it er.v.0m.pro conuexaignis, fed. K. .. proobe
Oauo.xautem pro flla fam fuparius dicta, qua femper fuit, cft, & erity quamais
catcristiibusuncobfcurior fit . Accipiansur deinde duo loca in faperficicterrar,

e fint.c.ct.c.diametraliter inuicem oppolica, ita quod circa eorum orizontes pof.
fiuieraclm e siiscaradis ipfius elle mediantbus x.n.c.ct.x.1.c.quord par-
resn.c.cuu.e. itabreues fint, refpecu corum totori,ve vix fexcentefima parsfitvna
quay; illarum, necnon.c.c.ita breuis refpecta femidiametri octauz {phera , quod
vix(ic vna ex partibus decemmillibus, vt fcis , fequitur quod reéta terminaca ab, .
et n.minor enfibiliter non fi ipfo terra diamerro. c. c.cum duo hac interualla cx
eriangulorum fimilitudine fe habeant ve. xiadix.o.hoc eftferd ve.6ozad.6ox.vn-
deanguli. n.e.c.ctu.c.creétis minime differre videbuntur, qum corum differen-
i certo modo minima fit. duétg poftea ci fuerinc du diagonales.c.u.ct.n.caérmi-
‘nabiitangulos.n.c.u.ct.c.n.c.inuicé ferd equales,idéaflero e angulis.u.c.n.cr.e.unc.

‘Supponatur nunc primd. tuam exhalationem fublimatam effe ad fipromas par-
tes clementaristegionis circum circalifieam.o.iztunc clarum effee quod i ratione hu
iufinodi exhalationis fiella. .ita lucida vifa fucrictam afpicientibusab. ¢ . quam ab
c.exhalatio minoris laticudinis quam.u.n.effe non poterat,hoc eftyquam ter dia-
‘meter, cum idem in longitudine fert it fed punctum.u. s videri poreftab oculo
in. ¢.& puncétum.n.ab oculo in. c.vealiastibi probaui,ratiore refractionis radiorum
per diverfa diafana tranfeuntium. Nunc producticum fuerint ij duo radij.c.u.ct.c.
n.vfquead oétauum orbem ad punéta.s. ec. K. reliquum eric nos videre quantitates
graduumarcus.s.x.ctkxfed.s.x. fbiacce a ngulo s.c.x.ct k. x.angulo.k.c. x. qui qui
quidem anguli nihil differunt fenibiliter ac f effent in centro.i.Et cum I'up:riusa -
xerimus angulos.s.c. x. et. k. ¢. x. fenfibiliter minime differreab angulis.c.n.e.et.c.
. f cognouerimis quanciaem ifiorum , cognita exiam nobis erit quancicas
illorum

Cumigitur {emidiameter elementaris regionis maior it femidiametro terra, ve
33-ad vnum, & cogitata.c.n.vedicta femidiameter, quia fenfibiliterab caminime
diffcre, nune fi fupponatur dicta.n.c.vebalistriaguli orthogonij effe pasti. rooo00
& dixerimus f.c..vepartium. 3 3. prgbet nobis. c. e.duarum partium, quid nobis
prsftabic cadem.c.n.ve partiuim. 100000, vnde prouenictnobis.c.c. vt partia.6o60.
‘it angulus...c.cric gradunm. 3, & min.5.1ta criam cricangulus k.c.x.culus ar-

cus
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fex balibus conftare, pag. 5. 583.633.¢t. 647 Omitto errorem b codem com-
‘miffam infinc pag. 39, ubi oleum gravius efle quam aquam fatctur, cumid ad res
‘mathematicas non fpecet : Omitro etiam quod idem nege aftrologiam pag. 74-
798 quod etiam dicat pagi8. Deum effcad orientem, non el iqui-
bus populis noftrum orienem effe occidentem. 5
Quodidemait pag.241. Aftrologiam effc antiquiorem Aftronomia eft falfifi-
mum, quia iudiciaria femper prafupponit cognitionem fitus ficllarum , qua ab A=
fironomia peticut .- Mouebictibi rifum quod aic pa%;:::,hlsvub}s.
3>+ Verum propri¢ media dicitarlla, quere&tam (pharam omnind habet quacun
»» dem polum orizontis & mundi obtinet, qua orizontem habet diuidentem fphard.
2> quéfecundum angulosredte.
‘Paulo inferius continuans fermonem de (phaera reta, ait.
‘Etnifi tumor terrz, & gibum effet, i perpetuus eflecdiesfine node.
Linea vero.s é.ait habitatores {phere re@ habere. 4. folRtitia, {efe ipfum huius
vei plang ignarum prodens. 3 1o.autem pag.fic fcribit.
,»  Quoniamrepercatiuntar radij, & peridem centrum franfeunt, ob id fupamap.
3 pofitam centroradiusaccendit.
Quem quidem crroremab Euclide defumis ct.xs.lincapag.636. repetic.
Sivisriderc,lcgito.16.primaslineas. 35 7.pag. Quod idem deinde dicac circa fi-
nem.396:pag:lucem eff fubftaniam corporisfucdi & corporeamy bljeiam tup
indicio,vt etiam quod ai,297-pag. his verbis viens. seRE §
4> - Ldcirco animalia lla, qua nocke vagantur perpolita, dum volant, acrem terunt
3» noQurnum, & fulgent.

o Erpag.398.
5» . Multirudo radiorum non admodum facit ad excitandum calorem § folum inci-
3> datfine repercuffu, necre@ta incidere ivueric. 5

'Quod falfum cft cum radius incidens longé magis quam reflexus calcfaciat, In

ne autem.gos.fc fcribit. i

,  Solin on’u&inomfnlonginsapg:m, iccircd reuolui credicur. Hine ctiamin

3" abfide ftarc putatur, & in oppofito abfidis, vnde folfttia yocant  fed nobis in Can=,
3 cro,antipo in Capricorno tum Solabefle longius apparer vrifque .

An hocquid peius dici poteft? Circa vero.4o.lincam pag.45 9ic fcribic.

,» . Sienimaljplancta,8ftell fixgreciperenca Sole lumen,dum accederentad So

3% Jem,velrecederencaut contra, Sol ad casappropinquarct, & ablcederct, cafdem.

3% lucis vicilfiendinis fubiret, quas Luna.

2> Hocaurem nondum deprehenfum eft, quin etiam Mercurius,Venus,(uo interpo

2 firu,Solem occultarent nobis,vt Luna.

3> Pauloinferiusficait. Rusfus 2qué Sacurnus, Tupiter, Mars, ubire deliquium,

37 more Luna,aut faltem obic@u terr inter Solem & ipfos, quia tum ob interpofitam.

.22 terramnon poffent haurire lumena Sole. 2
Hazc verd omnia, talia funt , qualia abijs quiincipiuntintelligere (pharam non

proferrentur . Omittamus, quodait einde.

.+ Acceditquod fiaftra lumena Soleacciperent ciufdem caloris effent. Ttaque om

2> niaficcarent, & nulla effent frigidz conftitutionis (onmA[tmlo?os.

‘Quia hac ratione, Luna,qua egari non poteft, quin ab ipfo Sole lumé accipiat,
ciufdem caloris effet cum codem Sole. Sunt ea eriam ridenda , queidemait pag.
‘aGolineis.18.19.23.36.27.29.quafi ea lux infinica (vt ta dicam)magni Solis, non

in
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sioni, hiocd; fectangulom.gir. quadratum eft priminumei propofitiex.19. theos
remate huiuslibi ,_itags Cognitumerit ;v ctiam gnomor. u: g. . cognofceeurs
e totum quadsatin. g. . ciusd; radi. b gmanifefta erics cui coniuncta. q.b:
daca, maius quadracum. q.g-cognofcetur; exquaub. g.detracta, bi.datay cogno-
fetari.g.quadratum minus confequenter, ctiam eorumradicesnoweerunt. 4

T H EOREM A XXXIX,

ALra ctiam ratione idipfum definiri poteft 5 pratermiffi antiquorum via 5
*nempe multiplicacisin femetipfis prifmo & fecundo,, numeris propofitis,qua<
druplicacod; quadrazo primi » qua fumma coniundta cum quadsato fecundi nume=
i, fcex hac altera fmma erutaradice quadrata, exqua dettato fecundo nume=
fo, & reliquofumpto dimidio, quod eritquadraci minus, quo detratio ex radi
e poftremo junéea ; fapererit quadratum mais.
cempli gratia, i proponerezur numerus.8. cui productum duorum numerorum
queficonuin zquandum eft, proponeretur idem . 12. cui differentia quadsatorunt
dutorum numerorum equalis effe debet. Tubeo primum numerum, nempe. 8.in fe
ipfom mulciplicari, ex quo exurget . 64 pro nuticro fii quadcati 5 quod quadru=
plicari volo, eried; productum. 25 6.quod cenfeo coniagenduni ¢um quadrazo e«
‘cundi numeti propofiti, nempe. 144 eritd; fumma.400.ex qua fimetiirradi; fci
Ticer. 2. & ex hac detrahetur fecundus numerus. 13- refiduid; dimidiom’s nempes
4-pro quadrato minore, quo in fummanm colle@o cum . 12 ‘dabit quadratum
maius, 16. v itutouiang
Cuus peculationis caufi , quadratum maius perlincam.q.g: miinus per. g.p. fi-
gnificetur: fuperintegram autem.q.p.erigatur quadsatum incegeum: dep: divitum;
Ve quadratum. £ g.vigefimifeptimi theorematis huiuslibr, Cidipfunyaceidesec dis
1ifo quadrato modo oétauz fecundi Euclidis) qua quider diuifio , eftvia quatuor
produgtorum.q.g. in.g.p. quibus vnum fir.g. r.quod crit cognitiim ‘e 1.9\ theore
‘mate cum i quadrata primi numeri jppofiti;cxqt iacioccoguitaceie s
verd ficogitemus.q.p.{ectam in punéto. t.ica: vnq.uquls fit. pigidabiurdifferen
ia.c.g.cognita » vt radix quadrati. e.0.cum ex praefup-
@qualisfit.q.g.ctr.c:g.piexquoetiim. q.t.
na.g-equaliseric. Colle@oitag; quadta
cum quadruplo. g :cognitum eric

ita pariccr.
to. ¢ 0uipfius.
quadranm.dpipfusq pausrc cognofictar:q.p. de

quo numero derradta differéria quadracorum cognita.
tgfipereritaggregatun.p.g.et.q.t.cognitum. Qua-
e ex confequenti, dimidium aggregatinempe. & pé
cogtiofcctur , tanquam minus duorum quadratorum.
coi iunta. g.t. aut detrada.p.g.ex:p.pquadrawum: g
g-maius cognitamremanebit. g 51

it

THEOREMA XL,

VR s, qui voluntduos eiufimodinumeros inuenire, vt eoram maior mi-

norem, numero propofico (perees & productum viius in-aléérum;aleeri

‘mero propofito adgquetur , confultifsimum fic dimidiam priminumeipropolii;
D pumerum
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diétum Jumen confpicerétar, quia non fufficit extenfio lumins, ctny eiufdem inten
fio it ctiam neceffaria.. Sed id quoque tibi dico, quod etiam § dicta fexagefima
pars orius luminis lunaris, cadem intentione fplendoris, & luminis Veneris, intali
diftantia trium graduum Sole pradita effec s non cam tamé videremus,fatione ob
Tiquicatis curug , & (pharice fuperficiei Lun, refpectunofks, in huivnodifita:id g
tibiita demonftratum volo -

Paspeicalls i globd, quenos efpic fp. v quam accpere poff
‘mus promedictate ipfius fuperficici totalis, €0 quod refpeéunoftri vifls, infenfibi
iter;ab ipfamedietat difierat, pars auem & Sole vifa fi.v.q.a.cogiremus eriam cit
culum.a.p.u.q.vnum effe ex maioribus ipfius globicuius Mperficies rifeat perocu
Jum videntis, nde pars civs.a.p.u.diuidecvimbram peraqualia, reliqua vero pars.

ju.divider per wqualia lumen ipfius Lunz & Sole receprum, ita quod parsillumi
L e ey incomprahenfibilisit,pro
loseputeri, cuius caufa elt;maximailla diftantia , quzinter Solem , & Lunam
reperitur,quamuis Sol maior fc Luna multis millibus vicium,co quod tuncinter So
lem, & Lunam reperiantur plus quam. s70-diametri terra.

Supponamus nunc Lunam remotam effc  loco-ipfius coiunctionis cum Sole per

3: gradus. vnde quéadmodum prius

fumen eratin gyro. a.q, u. nunc re- B
periatur in gyro.x.q.t. ita quod.at, S
eritfexagelima parsipfius.a.p. u.qd > )

Avero fenfibiliter non-difcedi BBy \
Tmagincaturnunc duz redte linez X \
duéeaboculo.d.ad punéta. . cr.u.
verumtamen eft quod linea.d.u. fe-
cabitarci ita propinqua pd
@o.u. quoderic ei fere contingens,
vndeabfque fenfibili errore poffi- it
musarcum.taintelligere inter duas
Tincas.d..ct.d.u.quapropter talelu-
‘men comprahendetur, feré, fub an-
gulo.c.d.u. quem quidem angulum
‘oporcet nos videre ,cuius magnitti~
dinis exiftar, refpecutotalis anguli
a.duu.protrata cum fiterit.da.

Producawr primo. d.t. viquead
diametrum in pun@o. i. deinde per
PUACHLA.CCU.UCIUr ArCUs 2. .t
ca.d.cérum,ad quem ducatur linca.
dit.i.inpun@o.e. fed quia , cum dia-
meter.2.u.cam breuisfit refpetu di
flantia dccrra, tempore inceclunij
vndeminor cérefima partcipfius
ftantiz exiftic,fequit nos poflc ab
fenfibili crrore cogitare,a punéto.
ad quoduis punétum ipfius diametri \
omneslincasad angulos rectos cum
ipfo diametro,& infenfibilisinxqua

litans
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quis, quaratione fracus numerus.. Lmﬁnmoim%g%.d.b.emq,u.‘

{uoiintegro . a. b. ant fra c.infuo integro. a.d cor et is quospacta.pt
d.a. Blet:a. clad.& d. hac ragioney M-

portio.ci.ad.d.b.minosfit praportione.
nifeftum cft ex prima fexti de quantitate
coninga, aut.x8.fepimi Fuclidis de difere

ta, proportionem ipfius.d.i.achd. bocife fi-
B e el

velut parsfiuo 1010} proportio, ¢ iad.d. b.
minor crit proportione. d. . ad.d. b.
‘quinei, qare minor erit paiter proportio-
nea. . adab.ex. r2.cifdé yni etiam pro-
portio. . i.ad. d.b.minorerit. a.c.ad.a.d.
excifdem caufismedio.c.b. Ex quibuspa-
tetratio, cur fracti diuerfarum denomina-
tionum ad ynicam reducantur. Cur etiam
numeros integros in partes fracts fimiles
frangere liceat, qua omnia ex fubfequenti
figura facilé cognofci poffant « 4

¢

THEOREMA LL

'V axfitratio, cur hi,qui numieros, fractos diverfarum denominationum col-
qligntvolum,& infummam redigere ,multiplicent yium ex numerantibus
per denominatorem alterius, & poftmodum denominarores adinuicem, quorum
Vitimum productum, communc cft denominans duorum priorum productorum,
quacollecta infummam efficiunt quod quarcbacur +

Quainre iendum eft,denominantes confiderari tanquam partes vnius ciufdé-

ue magnitudinis quanticatis continua, linearum (verbigratia)a. b. et du
in longitudine,quart. .b. in quaror partes diuidatryet.aidiin res: Quare f colli-
gere yoluerimus duotartia cum tribus quartis, muliplicabims. a.c. duotertia,
cum.a.b. diuifa in4. parees, produécruiqué.c. b. oo parum fuperficialium , de-
hinc multiplicando. a.i. res quartas cum. 2.d. diifa in.3. partes producerur.i.d.pri
mis fingulis @qualis, nouer pativm 2
ficialium , multiplicata deindea.b. divi=- -
fuin.g.parces per.a.d. in: 3. diuifa, produ-
cerur quadratumid. b in continuog in1a.
partes diuifum, quod eritrorum commune
fingulis productis, quorum primum erat.c.
b.Quare.c. b.itafehaberad totum.dbifi-
cura. c.ad.ad. exprima fex in continuis,
aut. 18. feprimi in difereris quanitatibus ,
etd.i.add.b. ficut.. i.ad.a. buex eifdem
propofitionibus . Colleis deinde pari-

us produdti. c. b. cum partibus producti.
d.i. manifefte deprahenderur ciufinodi
fammam componi ex partibus vniustotius
‘communis fingulis carum.






OEBPS/images/facsim335.jpg
EPISTOLAE. 313

ducat.r:V.ad re€os cum.H.Lvfque ad circunferentiamyin quaaccipiarur o qua
s i quacftin parallelo,ducaur poftea.o.n.M.& habebimustriangulum.o.x n.fi
milemaqualemd; triangulo iam fupradicto . Vnde angulus.H.oM ci aqualiserit,
quem azimut facit cum meridiano , & angulus.M.o.k.ci ¢qualis, quem azimut con.
ftivitcum verticaliyita quod f ealis circulus.H.k. Leffer planum horologijorizon-
talis, fuppofito.0.pro pede gnomonis, fecando poftea.o. M. in puncto.i. ita v,

alis effees.2.daco quod.o.M.ducta firad parcem fibi conuenientemrefpecin.o,
kipfa pro veriali appofita, quod tibirelinquo, cum hoc facillimum ficruncpun
Gum.ieffee quod quarebamus. Quod verd devio punéo dicos idem de omni-
businfero.

Vi verd mihi ignificas Chriftophoram Clauium, me duobusinlocis mez gno
monic redarguere,ism vidi. Circa primum locum igivar, qui et in pagin, 161,
itainqui. -

Noweniindefne, qui velomnind negent , inter quos cft Ioanncs Baptifta Be-
neditusin fus gnomonica cap:7o.et.7 r.vbialia , &mulo longiore ratione cona-
wurarcusfignorum defcribere,vel certe dubitent, hoc modoredé poffe defiribiar-
“cusfignorum,cum rationem non videant, qua he noftra deferiptio.quam quidem
omnes feriptoresfine vlla demonfiratione tradunt nitatur.

Abfque dubio raprim trah curricilla capita.70.7 . Reucrendus Claviusalioquin
non eripfifec, quod egoalia & multo longiore ratione conatus fim arcus fignorum
deferibere&ec. prafenimcim cade prorfus raio, quaibi e tradica el
quamipfe s feripes inferuic. >

Meusigitur modusin dictis capitibus tradius, minime difcrepacab eo, fed ab il-
Jorum m odo, quorum opinio cft interualla.c.hihuzu.njn.m.cem. d. mez figurain
Pagi-7s-pofice, equalia e inceruallis.c.hvh.uv.nin.m.ctm.d pricedentis fgura,
quiesiam fupponunc.t.c.me figure. 7 s-effe dirctté coniunéta cum linea. c. b ..
‘m.d.& propterea verfus finem.73.pag.dixi.

»  Aducrat autem quam diligentifime quique ne e decipi patiacur 3 ubferipea
» gurafemicircali. Q. 2. m. cumreliquislincisdois,cx amiguoumnorec.

Eo quod nondefucruncaliqui, ex vesuftioribus(quorum fcripta ad meas manus
perucnerunt ) qui famentcs interualla.¢.hih.u.8&cc.figura: pag.7 s -equaliailis figu-
¥ pag.7.4- putatertlineam.t.c.dircétE coniunétam clle cum.e.h, . quod quidem
‘maximi erroris caufa crat, & properea cap. . verum modum oftendi éruando il
lam eandem fuppofitioném,hoc ft quodinterflria. cfigurs pag.ys.equa
lia fintncerfhicjs.c.h: h.u.c.p is figura, & ided in dicto cap.7 L.diti.

» _ Suppoito deinde.f.b.lincam meridianam effe in planoorizontali, cecere lineg
« horarigerunt predicig.

Stantibusigiru hisfppofitis, vt habeantur omnia feientifict,volui, e ntellige-
rewr pyramis quadsilatera,co modo quo dixi,cap.7 1. vbi clar2 patet candem pyra
midem eifc, quam Pater Clauius( tacité) pofiit n figura horologij, ve ipfe docuic
propoliione heundeib feaudicuus bifoeh triangalum,H.LLF: itz igurg(cxem
pli gratia pro quinca hora poft meridiana ) Alrerum verd trianguluma me cogitax
fum, cerminacum ab.z.c:c.d:ct.ab.t.d.leuacain mea figura, eft infua tridgulum, 1,
1.E.& propeerea dixi.

n  Namt.e.er.c.dveragsin plano horologiinon far, quamisin plano 2quatoris
» tresfineie.
Angulus verd.c.quem dicoreéum effe, infiiafigura eft angulus. D. 1. F. & mea
Ss 3 tdima-
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a8 confideranti fpeculari licebit , Diametros harum figurarum notaui literis fue
charaGeribus.a.cd.c.un.

q n
[
.
i
e
o o o

THEOREMA XCV.

N progreffionibus, qu abaliotermino quamvitate incohantur , idipfum ve:
T s acicie, e amennotatos; quod ex confequenti ol
‘metri paraliclogrimi , minimo termino qualis erit, proutin progreffionibus qus
abvnitace originem ducunt ingulaphrees diametsi, vnitati fu primi cerminiz-
‘qualesfnt . Acinseliquis progreffonibus, vein igura pacet, cademcft propor-
o totius diametri ad.o:n.que minimi termini ad vnitatem ex. 13 . quinti , nempe.
20ad.onyennamnadn Incidfnodi progreffionibus accidit quogue parallelo-
grimum  diametro intres parees dividi, quarum vnam ipfé occupat , reliquz ve-
Sointerfe quales ipfum ambiunt. Ex quo llud etiam fequitir,produdtum.a. o.in
dimidium.o.n.zquale effe dimidio parallelogrmi,quod minus eft fumma progr
fionis dimidio diametri,quod dimidum i inuenire voluerimus,, minimum terming.
nnun.nper dimidium.o.n.multiplicabimus, & ex. 18.aut. g, eptimi ipfum habe-
bimus,quandoquidé minimo termino per totum.o.mmultiplicato profertur integer
diameter ex.30.predidti . Etenim ve diximus, eadem cft proportio totius diame-
triad.o.n.qua minimi termini ad ynitatem . Ita etiam dico exdiéta. 20. feptimi.
idem dimidium diametri ariti, quis dimidium minimi termini nempé.nun. perzo
cum.o.n.muldplicaerit. Quamobrem qui fatim fummam propofita progreffionis
ognofeere vohicrit P 3
femper primum termi TR
JUmLn.AARCIMA. 0. i —
coniungetqua fumma T

perdimidid-o:n.mol- T

tiplicata,aut.o.n.per  [& i 5
S T
maz, ex priedictis rationibus propofitum confequémmitr.

. THEOREMAXCVI VTN

™ VR f quis namerum terminoram inenirevelic, cognitis tantummodo pri
moatque vltimo, redeé vitimum per primum diuidet 5 ex quo proucnicns
i nume-
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clarum crit ex rationibus fipradidis nosipfim videre in comuni concurfl ipforum
axium vifiialiwm, qui axes cum reperiantur voa cum ipfs radijs reflexis.n.a. . .
exneceffitate feinuicem fecabiitin catheto.b.c.cum extendantur imipfis fuperfcic
bus reflexionum, que fpécficies nihilaliud commune inuicem habent,quam cashe
wum diumb.c.ficigiau in punéto.d. ]

Exhis dicisalia oritur necefficas, hoc eft, quod quoticfeunque vnam tantummo
doimaginem ubi:&ibwidﬂms.dmquadzumfnp:rﬁeicsnﬁbxionis fing, & non
vna tantum, tuncangulos.n.crfemperinuicem @quales effe oportebir. Vadear-
eus.n.c.ct.c.ex neceffitate inuicem zquales crun.

Scimas enimesx. 7. fexci- Euclid-quod cadem proportio:eritipfius, b.n.ad.n.
d.queipfius. b. x.ad.x.d. & ipfiussb. . ad: - fimilicer, quare ipfiusb. n.ad. .
4 erie Ve ipfus. b. t.ad. e, Vade fequiar, b, v wqualem e ipli ba crun.d -
ipfi.t.d.ved medio circulo.E. potes videre , quamuis etiam. b. non effet extremum
diamerr, fed vbicunque voluefisinipfo diamerso;vel etid protracta, co quad pun-
&um.n.& punGum.tin eodem femicirculo,velinzqualibus emicirculis ion pofsér
aliter in ipfacircunferentia locari-eadem feruando propottionem.b.n:adin.d:ve. b.
adtd.propterea quodin omnialio i exiftente puncto.c.ipfb.t.cilecauc maior
autminoripfa.b.n.etc.daeminor aucmaior ipfa.t.d.cx.7.8& 14.tertij Euclivnde
a0t o minor proporcio e pfus badd.quampfus . adnd & on

~cadem. ety

Nunc2 converfo f.b.n.ct.b.tfant fibi invicem quales, & ic.a.d.camitd. fequi-
rur ex.8.primi Eucliangulos.net. invicem equales efe:

‘Abijfdem fpeculaionibus potes etiamvidere viideaccidar quod parces (iperio
resalicuius obiedi reflexe A tali fpeculo concauo videntur nobis inferiores efe, &
inferioresappareant fipcriores, & dext finiftrizs & finiftre dexcre. quod aurém
‘hucufgue demonttraui de (peculis planis,& fphaericis concasisratiocinare cuijfdem
medijscirca fpharica conuexa,vbi claré vidcbis punétahujufinodi peculi conesi,
& quibusefieditur imago obledad ambosoeulos, femper oportere aquiditnsia
€flea plito communi ipfius fuperficiei fpeculi,& cathetoincidentiz; dum unam ton
summodo imaginem ipfius obicdti videmus,&e i diucrlis fperficicbus reficsionum.

Nolo tiam praermitcere, quod nunc mihi fuccurrit , hoe cft quod poffes ali-
‘quis duos irus inuenire, ynum pro oculosaleerum verd pro obieto,refpodhu alisu-
ius fpeculi concaui, fpheroidis prolaca , vt reflexioipfius obiecividsreeut, velinca
diuidens per zqualia ipfum fpeculum. Refpectuvero alicuiusfpeculi concai fphat-
soidisoblonge, vt refiexio obicdti ad oculum veniree tora fuperficic ipfus (pecy-
i, vnde cota fuperficies ipfius fpeculi videretur colosaza illo.colore. cuius <ffet
‘obicctum, quz quidem paffiones pendet .48.tertilib.ipfins Pergei,ve exre ipfo
eileyidere pores, propter zqualicatemangulorumrefiexionis, & incidentiz.

Opinioautem mea , quam feire cupis de imagine obictireflexa,quam ptas ¢
fein fuperficie fpeculi,hzc eft, quod nec in fuperficic,necaultra, nec itra eam el ip
£aimago, quod autem vlera nonfit, hocputo nulli dubium¢ffe. cadem etiama-
tione non erit itra fuperficiem fpeculi concaui, quamuis ipfam nos comprehenda-
‘musin concurfu adiorum vifualium,tam b vao fpceulo quam ab alio refiexione
fadta. Sed quod ipfaneque ft inipfa fpeculi fuperficie, manifeftum eritcx hoc, @
duopefhaniesin codern Ipeculo,dhas et frsginesvIBEnE T ARt o
or, quatuor & ficdeinceps, vnde ol imagines fpra fperfcim (pecal,
quotobicas, 9 amenita noneft, nec plus cftin vno loco ipla imago,quamn alio,

nits
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calem effé partem quadrati ipfius.b.q.qualis quadratum ipfius.g.i
ipfius.f ex.19.fextiaue vndecima oétaui, propor-
fus:b.q.ad quadraciiipfius.d.q. duplam effe proporioni. b. . ad-
d.q-fosrum radicum (cuborum enim tripla efiee & cenfinum cenfitam, quadsupla,
ataq ica deinceps ex pracedenti theoremare) Idipfiumdico de dignitatibus ipiius.
fgetigrelpedu radicum.£g.cri.g Vnde
cum proportio dignitasis ipfius.b.q.ad il
Tam.d.qqqualis fic proportioni dignitatis
ipfius.f.g.ad illam.g.i.ex communt (cien-

aperc cognofcemus fimplices propor-
tiones e incerfe equales,nempe eam que
eftb.qadid. qaqualem effe i, que eft.
geadi.gitaqs fequitur exdefinitione diuifionis.d.queffe proueniens ex diuifione.

bug.perfig.
THEOREMA XVIIITL

& VR produéium ex duabus radicibus quadratis, cft quadrataradi, producii

_ ftoram quadracorum fimul?

T cuiusreigratiam fint duo quadraca.d-a.ecn.o. coniunéa fimul, proucin fub-
feripta figura apparet,ta tamen veangulus.a.nu.fere
@us , quare ex quartadccina primiyduo lacera. ..t
nadireéte conifigentur adinuicem, prout etiamreli-
qua duo laceranau. ct. n.d.Cogitatodeinde.d.u.pro
ducto ipfius.aninn.u. duarum videlicer radicum
quadraarum fimal ,dabicar ex prima fexti, aut de-
cimaottaua feptimiproductum.a.u.medium propor
tionale inter_quadratuma. d. etuc. quod fi cogi-
zemis has tres fuperficics, tres nameros efle, pace-
bi ex vigetimaprima feptimi produdtum. a.win fe- - —u
ipfimuadracam e, squale el prodact. el
2.d.in-.c.ex quo propofic cuidentia confequetur .

THEOREMA XX
V A rationcid ipfiim in cubis cognofti poteric.

Q Siccubus. . b, & cubus. 0.p. quorum produétum fit. . g. quodaffero efle

/'——A— cubuum , quamuis Eucli. idem probec
in. 3. noni. cuius radicem demonfira-

A ———r bo elfe numeri zqualis numero.m. q.
q- produéum eftpfius.m.

i
| { quradicum propofitorum cuborum. Pa-
et enim ex precedenti theoremate.m,

@

b P
Z4 ¢

R
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et. E. M. lineis producis vique ad centrum regionis elementaris,vnde diétus angu-
1s. ME.G.maior cftalio,ex.16 lib.primi Eucli.Quaratione fityt hanc ob caufam
E.granius itipfo.D.cum minus dependeat a centro. A.ve primo cap.huius tratacus
fam dixi. Alia quoque cfEratio,qua dictum . E. grauius it ipfo. D- que quidem cft
‘maior diftantia centro. A. libr , per fimiles rationes capi. 4. huius tractatusci-
tauas.

Decimaquinta quoqs nil penicus valet, que eft.1 1. queftio Tordani,cuius Autho-
sisopulculum opera Traiani Bibliopolg Venetijs & tenebrisinlucem emerfic.

Quid(ummaratione [latersper squaliinterualls
Jint dinifa.

CAP IX.

Agna cum ratione diuidiicur tatere per intervalla equalia , inlibras, aut in
M Viicias » aut quoquo alio modo. Nam fi flatera exempli. gratia .a. b
2 punétum , ¢ eam fuftince fi. ¢.& vas illud,g contineeid, quod ponderari debet
fImaginemur nunc quod pondusbrachij.e.b.ab una parte,& pondis brachi.ca.cli
€0, g eft didt vais.fabaltera partefint cauft,quibus fateraab. c. fie orizonta-
Tis.ctficorizontali manenti imaginemurad puncum. 2. adiunétum effe pondus,
‘velati ynius libre. & ad punétum.d.cam diftanti 2.c.utefta.abipfo.c.aliud quoque
‘pondus vnius libra addits effe,vnde coi quada (cientia flatera,non moucbicut itu..
Ga exiftentibus duobus hifce ponderibus equalibus,alceroin.d. & alzcro ina.temo
£ cum effent.d.b.et.£abfque dubio.a.d.non mutaret firumfed. d.b.et, £ infieu,in
quo reperiuntur,3 centro paribus viribus predica funt. Addendo igitur.d.b. pfi.d.
e fiphafumma carum , @qualibus quoque viribus conftabunt . ex commun fen-
centia, qua habet fiqualibus addasequalia , roa quoque fient gqualia. Siverd
ponderi ipfus. 2. aliud adderecur eidem gquale, habercmus in. a.duplum pon-
Susci g eftipfius.d.fed volenes vt folum cum pondere ipfius. d.farera et orizon
2alis, dictum pondus ipfius.d.longé diftabic 2 centro.c.per duplum ipfius.c.a.ideft
ipfius.c.d.id g volumusaffeque-

‘mir, bencficio fupradiétarumra
zionum,adiuri opera fexte lib.pri
mi de poderibus Archimedis. Ec
fiquisalind quog; pondusadiun
geretipfi.a.zquale lli priori, ad
cficicdam,veltatera femper ori
Zoncalis maneret,oporeeret , vt padus ipfius.d ab.c.long? diftaret, Ita vt huiufinodi
diftanciatriplacifee prime, & fic per quofiam quafi gradus interualla redderentur
2qualia. Quod
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#itoto o pondere , propteres quod pondusdiuiditur proportionaliter fipra ba-
fim vafis,

Sicexempli gfa vasaliquod.b.d.n.m.conice figura, feutriicas coni concaviaqua
plenus, cuius orificj diamezer fivb.d.& multiplex diametso, m. n. infima bafis, co-
gitemus etiam.b.d.divifum in ot parces,quarum ynaquags equalis e, . . imagi-
nemurd; ot lincas perpendiculares defcendere verfus mundi centrum ad punéia.r.
em.cttxm.vtinfubfcripta hicfigura videre eft, perquascogitemus tot fuperfi-
cies curuas conicasdssinter quassmente concipienda cftaqua,que pondere fio quie
fceefupra maiorem fperficiem illa,quee wque diftans efictmundi cenwo, fen quam
fupra bafim.m.n.vt exempli gratia confidercruraqua inter,g.m,ets.r.cuius pondus
diftribuitur fccundum latitudinem.mr.que maior f.g..cogitemus igiturm.c.z-
qualem effc-gsimanifeftum erit; quod me.non fulinebis rotam pondusaque, qus
inter.gm.ersnreperitusco quodomnis parsaquz ad perpendiculum inclinac ver-
fusmundi centrumsquaproprer fundus eu bafis.m.n.non fuftinee aliud pondus qud
aquatm.fedfiquis hog in dubjum rewocaretdicens , quod aqua cireunferibens fi-
um corporis aquei.fm.impellit lateraliter dictum corpusaqueum,refpondsndum
eft, quod exquo huius corporis. f. . aqua impellic etism aquam ciccunftantem,
€0, quod fur corpora homogenea,cumin corporibus homogancis equales pastes
‘babgant @qualesvires.

Sedredeundoadvafu.a.u.ct.£dico quod ficuraqua, £ (fficirad refiftendiaque:
a.u.ita quodlibealiud pondus equale.fcviufuis mareriarin fiftula, £poficum, fuffi-
ciens erit, dummodo illud corpus ica fit adquatum concauicaci fiftule.£ quod non.
permittat ranficum aliquem aqua vl
acrisincer conuexum ipfius corporis

& depesum fiftula. f. & hoc ex (¢ fatis
fed in vafe.a.u.cam ex hypothe

ipfo. £ nullum aliud corpus
fificiens erie ad refiftendum aquaip-
fius. £ quintam graue fic, quam tota
aqua..u.cxiftente.a.u.am altoquam
£Vnde i aqua ipfius. £ nil plus cffet
‘qpam vaa tantummodo libra,& vas.a,
wexierelatius plo.fin decupla pro
portiéne, tunc in ipfo. a. u. oporeeret
corpsaduquatum ipficoncanitati po

e, cuiss pondus effet decem libra-
rym,vefuficerctad (uftinehdum aqui
iplius . & ud impellendi ipfam aqud,

deberce ffe plus quam decemlibra-
rln. Ponamus aunc illud corpus, ita
denfius effe aqua , vemaius inrerually
noR oceupet, quam.o. ¢ corpus gitur
o- . fofficicns erit ad impcllendum
Aquam:A& non co minus.

| Noua
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OC etiam problema meinuentum eft, nempe fi due radices quadrate in

H fammam colleéta fuerint, & ex dimidio ciufmodi famme detracta fucricmi

norradix, refiduid; quadtatum duplicatum eids fumme coniungarurdas

plum productiipfius refidui in dimidium fummaradicum atque huic fammee du-

plum producti eiufdem refidui in radicem minorem coniunctum fucrit; vitimahag
fumma differentia erit duorum quadratorum propofitorum .

Exempli gratia duradices quadrara inc..ct,1 .harum famma eric,16.6¢ dimi
dium. 8.differentia minoris abipfo dimidio erit,3:duplum quadrati huiusdifferen
tizeric.18:duplum produéti huius differentic in dimidium famme radicum eric.48,
item & huius differentiz duplum in minorem radicem erit. 30 .. quarum omnium
fummacit. 96 - antadue érit differentia florum quadratorum 5 quorum ynum
efic.2s.alteimyerd.gax i

Pro cuiusrei [cientia, lu quadrata radices fint.h,0,et, o.d.dire@= inter e con-
iunte, qua fumma per medium in punéto.e.dividaur , tm cogiterur. e-buequalis
o.c.perpendicularis.h.d.ducanturd; line.b.hb.0.ct.b.d.Tam ex.q.primu.b.h.equa
Jis erit.b.d.& quadracum.b.h.equale quadiato. hio.& quadrato.o.b.fimul cum du
plo producti.o. ex.x3.fecundi Eucli. Sed ex. 13. ciufdé quadratum. b.d.
‘minus eft quadraco. o.d.cum quadraco.o.b.cx duplo praducti.
eiufinodi producti aqualeeft duplo qua-
drati 0. ¢. & duplo produéti.o.c.n.c.d: cx
eiufdem, itaque duo quadrata Gili-

ter

cer.0.b.cr.0.d: maiora erunt duobus qua-
dratis, nempe. 0.b.¢t.0. h.coflectis cum du
plo producti.o.c.in.o.h. ex duplo quadrati.

©.c.vnicll duplo produdti.o.c.in.e.d.Qua
re differtria famma duorum quadrarorum
4 famma duorum.o.b.et.0.h.du
i quadrati.one.cum duplo produ~
e.d.8& duplo produdti.o.c.in.o.h. - u,
Quodiiexfingulis duabus fummis quadratorum demptum firetie quadraccim, o, b
cadem ymduﬂa&zmdum ipfius.o.c.emanebunt,, tanquam diffecentia duorum
quadratorumiouu.eth.c.

R THEOKEMA L XX1TI-L

>
VR_fammaduorum éxtrefiorl qiidtuor terminorum. proportionalifi arith~
metice , 2qualis eft fummz dyorum mediorun, vbinota hac inte. necello

siamnoneff roportonalitcat conituam exiec.

Exempli gratia, fi darcntur hi quaguor termini.2o, 17.9.6.quorum proporti
dom éibpricat et qua l’ca{r!‘;hdquzrmm, e p?imicumpq:z;: pios
x&unm?}: fecundi cum certio.

Cuits {pecalacionis caufa,prifius majord; numerus fignificetur linca.c. o, focune
dus.s.q.tettius.u.c.quartus.g..differentia porrointer. c.o.ct.
eritdifferentic.r. c. qua quarcus  tertio fuperatur ex hypothe
maimc.0.cum.g;tempe.2.0.aqualem eff faming.q.s.ceuc e

fiti.0. quz 2qualis

Traqueaffero fam

q:p-Namina.o.
Sccundus
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Euclidis erotertiadecimas propofitio.

QuorizsevNave aliqu proportio plarim proportionum inuicem 2qua-
Jiumytertia aliqua proportioné maioraut minor fucric,qualiber pradictaram 2qua
fium incer fe,tertiailla proportione maiok aut minor paricer erit,

DECIMYM,

Quorissevyays fuerint exvna parte plurestermini (fiue coniundifive di-
fiundi fint) zquales finguli v tértio cermino; ex altera verd parte cotidem fuerine
alteritertio termino aquales,proportio aggregati priorum terminorum ad fufi eer-
tium,zqualis crit proportioni aggregati reliquorim terminorumad fum tertium,
& & conuerfo,ita {ehabebit primas tertius terminus ad fuos multos terminos , ficue
{ehabetfecundus certius cerminusad fiosfimul fumptos. ls

VNDECIMVM

Aggregatum ex partibus propossionalizatis continuz, quod inter maximunm, &
‘minimum terminum omhium terminorum proportionalium comprahendicur, em
per muliplex cftad fingulas partiales proporsioncs,cx quibus ipfum componitur.

DVODECIMYVM
Quieuis propostio quocunque miodo divifa Fuerit,ex s partibus componitur, in
qusdinidinr.
i eni e prapofiienes [t i#d con/picus ipffintelleStu it bfys dubionter obie
pfis intelleEus connuraer i poffint,ullus fans mentis eas wegabit.
THEOR. L'IL ET I1L

Rimum, fecundum, e tertium theorema quinti Euclidis abipfo fatis exa&2 de
monratu,fudiolus taqué utoremconfular

THEOREM IIIL
Vartum vero Theorema Eu- I ¢ )

clidis ego fic demonftrasé .

fit,veibi gratia, proportio . a. ac ) <
quzett, c.:&d.%lmﬁmﬂxipl} B
bus.c.ctfad.a.et. ¢ zqualiter  irem ("
mulriplicibus b. erd.dico *

proportionem. e. ad, g. effc cardein

que eft.fad.h.Habemus cnim cx.10 (e CR e

poftulato pramiffo,eandem futuram
proportionem, c.ada.qua el fad.c.

F
Zitzbad gqueehdadh, expre.

{ippofitoved cfcfehabeae.ad ¢
buicut.c.ad.d.erit exprimo poftula- et
10 cadé proportio.c.ad. g, quaelt £ 4
ad.h.Nam proportio.c.ad.g.compo ey
niuc ex eis qu funt.cad.azer. a.ad. 5

b ——
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Nuncaurem i locus terrae(t b aqua , ergolociss aquie propriusett fubacre,&
nonfub cerra, vndenon ericracionabile putare maiorem Copismaquaram exifterc
in caucrnis fubrerrancis  quam fspra (uperficiemcerea . Addequod Jocus illasum
b s sy s e e
T, quam locus terrasaqua. Sed mifiz faciamus e

ap-verd.oitainquic.

‘Mareria clemenrorum zqualis eft. Ergoaqua maioreftretra .

Haxc enim confequentia veriffimagffec. Sed nullus vnquam Philofophus (ve Phi
koo i o iz ‘clementarem, in quasuor aquales parces

e dinifam.

Cap. verd.a 1. inquirme dixiffe non fuffeduram paucam fificudinern. Eo cnim
inloch pag 25, ek eaftas contracicens i B dist; quodifeeidursiplitn
Bergam nonfifficeret pauca fpifftudo.

‘Similicer eriantdixi, quod fecundum ipfium,quanco semotias diffundicre lumen
fortaffe rantd magisilluminat. Putansipfe Berga quod in propinquo debilius esi-
freretdictum lumcn. Erproprerea dixi, quod apud ipfum forzalfe nibil valet illa
propoficio, qua “Agens in propinquofortius agit QA imFemotos.

Cap.aucem. 2. vbi Excellenciffimus Augultinus inquit, vmwm tarcmmnodorele
mentumnonificeread gencrationem miftorum.. Hoc enim concedo, fed hoc ni-
hil adme fpeciar, co quodmeum refponfimad Bergam, erat cirea tranficum lumic
nis, & non circa generationem elementorum..

‘Cap. demur.3 3. pag. 20.linea. 10, vbi feribieme dixiffe , iudicare;, oportebat
{faribere ,dubitare.

Putocamen hoe vocabulum el erroren Th i, quamuis in corre@ione:
illudnon ,mmmq-‘mpmmmwm difficillimam omnes Thy
‘pographi errorcs corrigere;neque (v fertur ) Argi oculifufficerent.

Hactenus cnim in mei defenfionem haec fubiungere volui .

Ad defenfionemautem Piccolo. aliorumd; virorum mea opinionis, necnon de
proportione daplicasa profundicatis marisad fram amplicudinem,cx confequentia
‘pyramidalialijsd; fmilibusrationibus , prodeantalij. Huiufmodi tamen Doctifi-

mi viriingenium , memoriam, nec non doétrinam valde admiror , atque obfcruo.

DE METHODO PRODVCTIONIS FRACTORVM
qua veuntur Pedemontani Agrimenfores.

Anfelo Rofemsburg. Agrimenfori Cufarco.

Erwonvs quimmihifribisin Provincia tuamaxime in vfi effe, nimis
longaacque prolixacit , Pedemontani vero Agrimenfores in prod-
&ione facorum, valde breui methodo vti folent, quam libenter 6ibi
feribo, co maxime ve videas quam rationabiliter operencur.

Scire igitur primum e oportecillos, maximam eorum communem menfiram
vocare Teabucum » cuius fextam parcem vocant Pedem, duodecimam yerd pe-
dis, Vnciam, duodecimi auté vaciz punétd, duodecim demum punéti Attomium.

Quoticftunque igitur maltiplicant trabucum , per erabucumn nulli' dubium cft
quin producanctrabucum fuperficialem eilicezs Similicer

q
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o plurima filfacffe. Namilla multicudo partium,ve pars vite,pars Hylech,pats
e relique omnium domorum cceleftium , falua parte foreung, func mere
nuge. Idem dico e ficicbus, fuc decanis, de termiris, & de gradibusipfis, ve pu-
@ azemenis, putcis vacuis, fumofis & de reliquis.De Domibus vero Exsloaront
bus, nec non riplicitatibus, experientia cofirmat ca vera effe.Id¢ affirmo de Domi
busaccidentalibus,rationalibustamen, nonauté de Domibus Campani& Gazuli.
Obferuationes etiam complexionum feu influentiarum ipforum Planetarum redd
fadtz funt, que etiama coloribus ipforum Planetarum feré iudicari poffunt. Con-

iunctionesafpetusd; ipforum inuicem, fimiliter micabilia faciunt, & ex inaiori par
tesea,que de fts fcribuncur vera funt. Reuolutiones annug fimilitcr,cum Domino
anni.Dominum verd orbis Diuiforemd; nonapprobo, nam hic pendera termino,
illeyerd ab hora. Noucnariasautem Dodecathemoria, Alfridarias, & mulcaiis
miliaomniancgo. Antifcia, vera funt sideftinfuunt, malostamen effectus , alia
plusaliaverd minus, proutaliqua corum fint tetragonaalia verd trigona,alia ma-
gna,alia parua,magna funt,ve Arietis cum Virgine,8 Libre cum Pifcibus, parua ve
10, debiliad; Geminorum cum Cancro , & Sagittarij ci Capricorno. Sed difufius
hec ofa videbis in meoillo particulari tractacu,de quo tibi alids disisin quo mulca
videbis , qu¢ omnia ab experientia,ex mults 4 me obferuatis, comprobata funty
quem quidem tratacum cum quibufdamalijs meis fpeculaionibusin lucem prodc
T cupio., fifieri poteritantequamad dire@tionem mei Horofcopi cum corpore
‘Mastis Ancret perueniam,que quidem directio circa annum millcfimum quin-
gentelimum nonagefimum fecundum cuenict.

FINT S,
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eikcunferentijs, ipfas ciscunferentias inuicem contiguas effc oportebitin pundto.b.
fantummodo.

Efto primum quod centrum.c.commune exiftat, ve dictum eft it ctiam centrum
wniuscirculi, cuius diameter it idé ¢ maiori axe. d. p.&in gyro oxygoniz accipia-
tur punétum..proximum.b.quantum fieri porerit, tunc protrahatur.£a.c.parallcla
ipfi.g.. vfque ad gyrum maioris circuli in puncto.c.qua cum. d. p. retos cfficict
angulos.ex.2-primi Euclifecabitd; gyrum cireuli.b.o.minorisin punéto.t.quod di
o cffe intra oxygoniam, fepararumdsab.f. Quapropter duco.c. €. quafecabitcir-
curfferentiam circuli minoris n piéto.o.4 quo punco duco etiam.o.i.parallclamad
&2, Deinde confidero, quod exra- ;
tionibusab Archimedeaddudtisin
quinta propofitione libri de conoi-
dalibus , & fpharoidibus, cadem
proportioeritipfi%.g.c.ad.b. c.que
.

fahocekipfius.c.cad.c.a. vt
@d.fafedex fimilitudine o
Torum,& ox.1 s.quint  icd etid crit
ipfius.0.c.adoiveo.cad.f 2. Va-

l fequitur.o.i zqualem effe, -a.
fed ex.a4.certi Euclita.minor eft.
©.i. Quarcminor etiameritipfa.f:
2, Vnde puntum. ¢. intra oxygo-
‘niam erit, & confequenter fcpara-
rmaab.f.

Sed fi ceptrum circuli minoris
fiieritinter.c.etb.hoc eft eccentri- il
‘cumipfius oxygoniae, ipfe tanget concentricum in punéto.bitantummods, vt in.
Enclidis libro probatur. Vndetanco magis diftans erit pun@um.t.4 punéto.f. quo
it propofitum .

- dlterins dubitationss [olutio.

AD EVNDEM.

Nde autem fite , quod i fpeculis plahis  obicSorumimagines, ita diftantes
vitra fperficiemipfius peculi videantur; veobicta citra ipfam fuperficicm
seperiuntur. \ i
"Pro cuius rei feientia, tres cognitiones mos primum habere eportet, quarum prie
mac, Vadefiat, quodobicétiimago in cathero incidentiz videatur.Seclida.va:
de efficiarur, quod angulusrefiexionis, femper aqualis icangulo incidentiz,
‘Terria demum. Vnde nafcatur quod radiusincidenti# fimul cum radio rcﬁ:xxzﬁ
nisfitin quodam plano fecante fuperficiem (peculi femper.ad re@tos ,quod quis
lem planum vocatur fuperficies reflexionis. H\liufmoditrt!pﬂlﬁonc},zbvomm us.
cclas confdsraeune d racones b s adicmibinon aistacione.
ratz ot sy
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€apug.lib..de eclo,etiam fi eriangulus ex duobus angulisredtis confurgat, fed finc
figurg infinitorum angulorum rectorum,& hanc ob caufam a me dicantar vicima: &
perfecte, quiainfinito nihil addi poret, Numerusangulorum recorum circulis cft
minor duploinfinito per duo infinita angulorum contingentiz, que duo infinita mi
nora funt quonis angulo acuo retilineo,& numerusangulorum retorum olidord
{pher,minor ¢ft quadrupla infinito per.4.infinica angulorum folidorum catingen-
1i2,qua.4.infinica,minora func quouis angulo folido acuco terminaco 2 tribus pla-
nis. Triangulus incer figuras planas fuperficiales cft primus,& circulus vicimus; &
pyvamis quadrilacera, inter corpora eft prima,& (phera vicima.

Occultam fiifle grauisfomo Stagiritcanfam [intilla-
tionis flellarum.

CAP, XXVIIL

V Bi Ariftorelesait{cintillationem ftellarum fieriratione afpedusnoftri ob,ma
ximam diftantiam,maximum errorem committic, ve criam facic quum putae
vifionem fieri extramittendoscontra id,quodalio loco , immo contea verizarem ip
famaleruit. Scintillatio crgoficllarum , neque afpectusnoftriracione, neque ali-
uivs mutationis earundem fellarum,fed ab inqualicate morus corporum diapha
norummediorum nafcitur,quéadmodum claré cernitur,quod i iner aliquod obic
@tum, nosaliquis fomus,quiafcendatintercefferityvidebimus obieétan i qua
Gieremere. Hocaucem tantd magisfict, quant magis diftabit obic tum abipfo fa
mo; vade admirationi locus non crit,i fellas fixas magis cintillare,quam errantes
cernamus, Lumen ftellz ad oculum noftrum accedens,perpeud per diuerfas dia-
phanciates pencerar, medio continuorum motuum corporum mediorum, vnde
ontinuo eorum lumen variatur,& hoc n 5ginquis mags, quim in propinguis ftel
Lisapparer, quemadmodum ab exemplo de fumo allato , & criamab aliquibus vi-
sis exfuperficie non plana,(ed irregulari conflancibus,quilibet cognolcere pocett.

Daricoutinusum infinitum motum [uper ream atque
[initam lineam .

0 AN PaaX X1 X

(O st ems enfisuneimpostbile e dari et maginaconé morum o
tinuum & perperuft
fupernam lincam rectam
finitiin quo i decipiuntur.
Tmaginemur i3 duas lincas.
prlicasab.ccexquers
adieifinitad qualibecpar
€6, ineaimagincmu pun
moueri continuo ad
quam voluerimus partem,
&
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praciftideft interuallum inter centrum mundi,& centrum epicycli Marsis in huiuf-
modi f.

Finge ieur cccenticum Martis (ignificacum per.p.c. m. cuius cenerum i £,
Slincaim augisp.r.. M iR Centrimands lc.o.cencrum aucem verum epicyclis
comprehcndarar ab angalo.p.o.c.qui fegeaduum: t5 :min.o.fccundim (appofi-
tum. Quiare in pancto.c.eri centrum epicycli. [maginemur ergo.cio.productama.
parec.o.quonfiuc ab.r.centro deferentis veniatlinea.r.k.perpendiculariterficicns
‘angulum rectam in punco.k.& quoniam angulus.r.o.c. dacur nobis graduum. 15 1.
min.3o.idea cognofcemis angulum.r.0-k.canquam rcliquum ex duobus sectis, qui
eritgra. :8.min.jo. & fimilicerangu-

Tam.o. r. k. tanquam refiduum viiss

+ Qi exitgra.s .min. 3o.cuis
ideftok.eric patgium 8788 etk
rvelinusanguli.r.o Kipartiom. 47715
talium qualium.our. effi 100000, fed
Veo.rcit. 6.larus.
et kpartiam.2.min.s 2. & quia. r.
eft partif. 60-cinfinodi, fiab cius quas
drao (ubtragtam fucrit quiadratumip
fius.r.kreliquum erit nobis quadracd
ipfius.k.c.cutusradix,ideft.k. erit par-
tium. 5 9.min.5 6.2 qua.c.k.fuberahen-
do poftea.k.o.partium.s.minu.16.re-
manCbito.C parium s 4.min.go. pro
diftantia quaica.

Fingamus poftea epicyclum. £n.g-

in quo argumencam verum gradaum .
149.minit. 9. e arcus.£n.vbi Mars inueniatur in.n. per quem puncem eranfeat i
nea.o.n.veri motus Martis. Deinde inucniamus angulum.c.0.n. quationisargumé
ti;modo iam dicto,ideftducendo inum.n. h.arcos.n. g. quiarcis tanq iam reliquas
argumentiver iam priefippofiti; ex dimidio circulo,erit graduum. 30.minu.2 1.8
n.h.cius finus patium, s 528, finus fimiliceranguli.n.c.h.et.c. h. canquam finus an=

uli.c.nh.reftantis ex uno rect> grad.s9. minu . 39.cric partiam.8 5 395.calid qua
ium.c.n.finus toruseffetpartium. 156050- e ve partiom. 39.8 min. 30. iaus. c: he
rit partium. 34.min.5.¢t.n.h.partium. 19.mi.s 7.reliquam poftea.h.o.cx. 0.c. par-
tium.3.0.min.3s.quia jam fprainucnimus.o.c.effe partiam ciufmodi.s 4. mind.40-
vnde.o:n.veradix quadrata fumme duorum.n.b.et h.o.eric partium.2 8. minu. 41 +
alium qualivm.n.binuena fait parcium. 19.min.5 7.quee.n.h cric poftca parcium
695’5 2-talium qualium. n.0.partium. 00000.& fampra dicta.n.h.ve finus diétaram
‘partum,dabic nobis angulam,n.o.h.quislizum gra.44.min.4.qui per tabulas Alforn
fiimuerieus cft gra.q4.min.2.par huic, ve dici porelt. Quiangulus gra.44. minu.4:
collctus cum angulo veri centriiam {uppofito graduium. 1 5 1.min. 2. & cuman=
‘guloaugis cccentrici Martis, fimilicer (uppofite grad. 1 35.min.s.dabit nobis fam-
‘mam vera diftantia Martisa principio Atiecis grad. 3 36. min. 29. quodaliud non
fignificar, nifi quod Mars inueniceur in minu.29.primi gradus Pifcium. E Stofle-
usinfis ephemeridibus ponit eum in.a 2. minuro dicti primi gradus , cuius diffc-

sea-
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Ponamus nuncquadratum laceris.a.u.effe. 1 2.clarum erie quodlibet qliadratum
‘aliorum duorum latcrum.a.q.¢t.u.q.fiturum noem,ex ifs qua pofteriore loco dii
mus, & quia quadracum ipfius. q. 3. oft eantd minus aliorum duorum quadratcrum
fumma,quantum cft duplum produdiipfius.q:a.in.a.0.cx.i3. fecundi, fed alia dio
quadraca imul colle@a faciunt.31.3 quo numero fubirahendo quadsatum ipfus.a.
ideft noucmcemancbi umesus.13.p1o duplo produdiipisg..in.5.0.culos

i me-

i
eft fimplex
duéium
ipfius. q.a.
Taociie.
2 qua
dratim e
fius.q.a. clt
rouem
cis radix.
qa.cric. 3.
perqui dic
uidendo. 6.
produéum
ipfius.q. 2.
in.2.0.pro
fatere.2.0.
confurgent
duo,cum er
>.2.0.fine

o0 tertia
ipfius.a.q.
cert rin®

0.¢fle larusdidi exagoni.

CAP XV
DEﬂdcrinsfcimdcind:.Lkinﬁgm.MAq\ur
i cap. tertiz partis perfpecting Daniclis *
Barbari, feu Zambert , effe veram altitudiné cor-
oris ocoacdrprimi cire debemus g exiftére.b,
.ve etiz.b.Lripla ad.b.k.ve exijs, que faperius id
diximusfacile percipi poteftiex penultima primi.
bilin potentia,fefiquiotaua critad: k. . ipfa 6. k.
L.dupla in potétia ad.h.k.& ob id dua ci effr. |
Lexiferetin potentia triplaad.h.k. & efquialtera
3d.Lk& (efquitertiaad.Lb.
2qualis cffceyni ex lareribus wisguli equilateri di..
Qicorporis. Exrationibus igitur fuperius hic pofi.
tis.Lk eritalticudo diéta,id eft diftantia incer duas
facies inuicem oppoficas, ooacdri.
Neg; volote ignorare alitinG parud fuiffe erroré
illius Zamberti :cum codé capite affirmetangulos —
ofoacdtireéios cffc ¢ fint acutnd vaulquilqs minor e angulo cubiflido. D E
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1 VM nullusadhuc (quod iam verss internasd; caufis
il operationis perfpectiuz perfe@ docuerit, operapre~
cium exiftimaui aliqui de ijs difputationem fufcipere .
Multi cnim o, qui huiufiodibperationis regulas
22| prafcribune , cum eius effedtuum veras caufas igno-
&l rent, varios diuerfosd; errores committunt, vt exempli
graiaiin fubferipta figura fuperficiali. A. volentesdegra
8 dare (ve dicunt) re lum. q.a.intriangulo.i.d.q.du-
3| cunt paralleldipfi.q.d. 3 puno.B.inerfecationis line.
o.l.cum lacere.i.d.crianguli,8(idem)indifferenter, can-
dem quoque pun&o. Z.interfecationisipfius.o.l.cum perpendiculari.x. . ducunt.
nefcientes hunc folum effe verum modum,n on item alium, quia fialius. caliseffec
hic, verus non exifteret;nam fi vellent fefe excufare, quod ducendo diétam paralle-
1am 3 punéto. B. hoc fiat prafupponendo planum ipfius.i.d.q. verfus rectangulum..
q.a. orizontale inclinatum , fecundumangulum..i. d. q. hec excufatio accipien-
da non effec, quia horum confenfu, prafupponendo planum. i. d. q. inclinatum,
anguli infcriores retanguli degradati;non tamacuti, quam funt duo.i.d. q. eti.q.
d. effe deberent, quod, facilé corum ratione innorefcet, qua de figura corporea.
A hic fubfcripta mox proponam, praterid, quod volentes deinde afpicerc qua-
drarum degradatum, oporterer huiufinodi planum refpeciu oculiita collocare,
‘quemadmodum (¢ haberlinea.i.d.re(pecu.o. quod faétu nimisarduum effer.
Veraigiturratio erit duccre parallelam. e.r.2d. q. . 3 punéto. Z. comamuni ip-
fis.0.Lct.x.i.._perpendiculari ipfi. L p.

(2% | i o

Pro





OEBPS/images/facsim395.jpg
EPISTOL AE. P

cum fit.€x.@qualisipfi.u.i. vetibi probaui, & inicem parallle ideo.£. i. parallela
ericipfi.x.u. ex.33. primi Buclidis. Vide ex. 30. Maa’m eheri!air:i‘pﬁm
cfed com.x.u. divifa ficab. d.b. per zqualia,eo quod dinidit.a.c.eodem modo, qug
ipli parallela eft . 2.fexi. Reliquatibi confideranda relinquo . cum verd ambee. £

ecti.i. parallele fintipfi.b.d. fequitur quod cam ex. 34.primi viaquaqs.fm.ct.m.
ivequalis it medietati ipfius..u. esuntinwicerh @duales.

Minime dubicabam tibi non fatisfacere Eutociumin. 3. propofitione fecundi
1ib.de centris Grauium Archimedis ,cum citer.6. librum de clementis conicis, ad-
de quod faliud inipfo.6. libro ab co cirato non effet magis ad propofitum, quam
aqunbzprocamru-:,nihnramimadmmdmmms.

Confideraiigitur eandem ipfamfiguram pracedentem ; pro alia verd parabola fi
il ey fcdans Bgrem gl it propo e Deinds inid

nabi i atra.c6.0:p. Gl cH per equali i pun G164 €5 K promacisy
fatiemi g K48 o in praced i probas ; Bt nillcem sqales, fire
debes quod fimilcs parabole inuicem aliz non poffunt effe, niff ez qua diametros
proportionales s bafibus habeant , fimilicerd; pofice, hoe eft, uc proporio ipfius
b.d.ad.acc. it cadem quaiplius.o.r.ad:.p. & quod anguli ad..finc 2qualesangulis
circa.d. Notentur ergo primum punéta communia ip ius..g.cum.y.t.& ipfius.b.x
cum.m.charaderibus.e.ct.n. Nunc igicur (cimus.m. @qualemeffe.m.i.omds.£
i.parallelam effe ipfi.a.c. Idem dico de.y.t.u.criangulids.x.£n.ct.g.y.e.cile fimiles
wiangalis.n.m.b.cts.t.0.quod ita probatur,nam ex.xs .primi Euclid. anguli ad. n.
flintinicem aquales,cx. 29.verd cinfdem anguli.£x. n.ct.0.b.m. fimiliter aquales
ita etfam.n.£x.¢t.nm b,
Tdem dico in fecunda figura, vnde ex.4.fexti Eueli.proportion.fad.m.n.eric ca

dem qug.Fxad:bim.&ipfius.n.fadxfvtn.mad.mb.ex. 16.quint . Quarc ex.11.
ciufdem
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AMBIENTE QVADR[LATERVM. N

AD SERENISS: CAROLVM EMANVELEM
Pedemontis Principem.

Roblema quod celfitudine tua nobis proponitur non folum poffibile efbfed
Facile etiam ad foluendum, hoc eft quod circulus talis inueniazur,qui pofic cir
‘Sunferibere,feu capere quadrilaterum ex quatuor datis rects lineis terminasiim, vél
fedacis quauor re s lincis ex quibus quadrilaterum poffic cfic,tale efciaru Ve
Circaipfam, circulus pofic circun(eribi
Sintigiur.4.line@ propofita.b.d: diex quib? poffibile e quadrilate
um confiicui ale vro conftituseur, ve aliquis circulus poffi ipfum circunfribere,
‘maginemur autein hoe fctum effe, quod quidem quadsilaterum ... b:cuius
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q. radicem effe quadraram produi 1. . in. c. p. quod produdii ft quadracum
corporeum. c. . cogitemus pariter duo quadrata. . . ct. c. . cffe pariter corpo-
xea, cante profunditatis, quantam, vnitas lincacisradicum. m, e. ct.c.q requiric.
Haeduo corpora producentur i fuperficic in vnitatem,vocentur i x.ct. x. p.quo
facto,cogiremus corpus.a.g.camquam yprodutumeibiLb.in uadiacumc.p. Va-
de ex decimaodtau,aut decimanona {eptimi, eadem erit proportio. a.g. ad. <. g.
qua eftLb.ad.Lx.corporeum,fed ex. 2 5. vndecimi & prima (extiita (¢ haber.a, K.
ad.K.c.vniacem lincaré icur.a.g.ad.c.g.& ex cifdéita fe habebit.b.c.ad.c.x.vnita-
temlinearem, ficur.l.b.ad quadratum.Lx.corporeum. Iraque fic e habebit. b.c.ad
vnitatem lincarem, ¢x.videlicet. K. cficut.a.K.ad ipfam.K.c.Vnde cxnona
a.K.zqualis crit.c.b.& confequenter azqualis.m.c.lam verd fitu.g: produéum, Lb.
‘cubisin cubum.o.p.ve fupra dictum eft, Hinc patebit cx quauisduarum propofitio-
snum,decimaoctava,aur decimanona feptimiscandem focuram proportionem. u. g.
ad.a.g.que cft.0.p.adx.p.quadratum corporeum. Quare ex poftremis,dictisratio-
nibus,cadem erit proportio-u K.ad.a.K.que cfto. ¢: ad vnitatem lincarem. e. x. at
‘ex didtis decimaoétaua & decimanona feprimisita f¢ habet numer?.m.q.ad numert
fuperficialé.m.c.qui pducitura lineari.m.e.in vnitacé lincaré pfius. c.quficut nume
xus.q..ad fuam vnitaté,fed ¢ numerus.a.K.aqualis i numero.m.c. ve probacd cft
eritergo exyndecima & nona quintinumerus.uK.2qualis numero. m. . Ac. £, g.
parieraqualis ot namero.m.q.ex precedenttheoremacesmde K. pasicer zqua
i crit. g Traque fequitur.u.g.cubum effesSe £ g radicem ipfius, @qualem numero,
m.q.quod quarebacur.

THEOREMA XXI.

"\ L2t imunivefi i pofficcoruminfinied dignicatum, hoceft radicem
producti duarum dignicacum fimilium,produétum effe duarum radicum ea
rundem dignitatum .

Ponamus,cxempli gratia, duas radices quadratas. q.pict.g. K. incognitas, quas
quivelitadinuicem multiplicare,cogatur carum quadrata cognita.n.cum.i. multi-
plicare, quorum productum fie quadratum.m-radix cuius it b.d. quam dico 2qualé

e
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NOVA SOLVTIO PROBLEMATIS DE VASE
plenoliquoris.

Nicolao Caluxio Sereniffimi Ducis Sabandie & fecretis.

Vo ame poftulas cft problema ab alis iam feriptum, fed illud tibi alio
medio foluam .

Proponitur vas plen liquore aliquo, putaaqua , g wres habeat fiftulas
adbaiim, quarum vnaquaque poflit euacuare ipfam vas, inzquales ta-
men, s quod prima tam Lt Vs {psi v hors pof pfum cuscuare -
tum; fecunda vero fpatio duarum horarum , tertia autem fpatio trium hora-=
rum . Tunc quaritor quanto tempore omnes tres fiftul fimul aperce enacus-
bunt ipfomvas. Ad hoc volove quracur primo quanta pars aquz vnaqueque fi-
ftula cuacuabit in aliquo daco tempore , quod facilé cft, vepuca, prima fifto-
a, fpatio dimidie hora cuacuabit dimidium vas, eo quod fpatio integra horx po-
teft torum evacuare, fecunda fiftula, codem temporis fpatio , evacuzbit quartam
partem ipfius vafis, tertia verd fiftula , eodemmet fpatio temporis dimidiaz hor 5
cuacuabit extam parcem ipfius vafis, quz omnia fraéta fimul colle@a faciune vnde-
cim duodecimas partestotius vafis, vade manifetum erit, quod omnes iftulz paria
terapera, (patio dimidi hor cuacuabunt vdecim duodecimas partes totius -
qua, (ed nos cupimus feite , quanto tempore ,otum vas euacuabitur  apertisomni
bus fiftulis, quapropter dicemusita; Sivndecim duodecime partesconfumunt mi-
nuta 30. temporis, quantum confiiment omnes partesaqua? qua funt.13.quate ex-
regula detribus prouenicnt nobis minuta. 3. cum.8. vndecimis vnius minuti; hoe
eft cum. 4 3. ecundis hora feré,xel Gaccipicmus tres quartas vniushor, tunc pri-
‘mafiftula cmitcet tres quartas parees totius aqua fecunda, tres 0@auas einfdé aqug,
tertiaverd, quarta pars  tunc omnia, hixe colle@a, faciunt vnum integrum cum eri
buso@auis. Si dixerimus igiur quando ynum integrum cum tribus 6Qauis abfis-
it mintacemporis, ergo ludolum ntegrum abfumet e v prahocett
min.3 2.cum.8.vndecimis vnius minuti vel.4 3. fecundis. Cuisrei fpeculatio t con
iunéta clt operationi, quod vna cogoia, reliqua ftatim cognofticur.

Tdem cuenict deimplendo vafe tribus fimilibus iftulis mediantibus..

Secundum quaficum abalijs waditum , cuum etiam, aliter quogue poteft folui,
proprercanon pretermiczam tibi acisfacere.

Problemataque eale cftyve i vas aliquod in qd infunditur aqua per eres fiftns
Jas, fed dum infundicur agua , cadem cgreditur per duas alias fiftulasin fando
vais pofias , fed tres fuperiores fine inuicem proportionate , ve fupradictum
cft, primadue inferiorum talis fit, vefpatio. 4. horarum poffe totum vasenacua-
re, fecunda autem pofi fpatio. 6. horarum idem facere , vnde ex fupradictis, vasir
plebicura tribus ittulis fiperioribus,claufis exiftentibus infesioribus, fpatiotempo
tis minutori. 2.c6.8.vndecimis hoe el min. 32.cum.4 3 fecundis, deinde per duas
fitulasinferiores poffeteuacuari [patio téporishorarum, .t mi. .ex pradiétis.

Supponamus igitur omnes fiftulas operar fpatio remporis minurorsm. 2. cum
fecundis. 3.tunc manifeftom ¢ quod vas non implebitur, €0 patio min. 32. cum:
aqua deficicr, quantaab inferioribus iftulis eo fpatio tempo
2.fecun.4 3 potclt cucuari  quaic propoitio partis vafis vacuzad torum
vas, erit vemin.33.fer¢ ad hor  per i paec, tunc fi demprum fae~
0o sie
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Quodlineacircularis non habeat concanum cum con-
wexoconiundumy€s quod Ariflo.circaproportio
nesmotuum aberrauerit.

CAP X.

A Riftoteles in principio quaftionum Mechanicarumaitlineam,que terminat

circulum videcur conuexum habere coniunétum cum concauosquod falfim
a huiufmodi linea parces nullas fecindum latitudinem habet, ( veipfe ctiam
confirmaz ) fed eftidem conuexum circuli: linea verd qu terminuseft {uperficici
ambientis, &ampledentis circulum eft eadem concavitas diéte fuperficici cun-
dem circalum ambientis, quz nullam conuexicatem haber. & ha duz funtlinea: 5
quarum vna diuerfa eft ab alia,ncquealcera alterius, quodad conuexurm,& ad con..
cauum attinet.

Sedillud, gitod Ariftoteles feribic de duplici refpectumotus vaius punétifecun
‘dum vnam dacam proportionem, non fuficisille enim ficaic,

Sit proportio fccundum quam latum Fereur, quam habet. A.B.ad. A. C. et, A.qui
dem feracur verfiss.B:A. Buvero fubtecferatur verfus.M.C.lacumautem it A.quidé
ad. Divbi autem eft. A B.verfus. E. Quoniam igitur lationis erat proportio, quam,
ABihabecad. A. Cineceffe eft & A.D.ad. A.Ehanc habere rationem. Simile igi
tureft proportione paruum quads ilaterum maiori. Quamobrem ecc.

Cai refpondco,punétum.A.quod moueturin inca. A.M.ab. A.verfusM.vfgse
ad.F.non mouieriab aliqua proportione determinata magis qum abalia: ynde nd
folum poffimus imaginari dictum punauma,moum:im@md. F. ciufdem
elocitacis fub alia quadam proportione,fed ctiam fubalia,que iam date contraria
fitveett proportio ipfius.A-C.ad.A.Buimaginires moveri. Auverfus.G.etA. Cover
{us:B.M.delatam. Dico ctiam idem. A.Soucrivlque ad. F. fecundum proportio-
nemipfius. A.0.ad.A.N.Quamobrem imaginemur punétoF.lincam. F. H, cum
linea.F.A.cfficerc angu-

Jum equalemangulo.O.
PAG punﬂ:.%\“:llin:i B o DH o
AH.cilinea. A.F. face- /
reanguld zqualéangulo
O.AP.unde angalus H.
2qualis eric angulo 0.
€x. 32.libr. primi Eucl,
&eeriangali. AH.F.equi
angulum eric eriangulo:
A.0.P.Quam ob causi
adé proportio erit ipfi”
AHad FH.queéiplius
A.0.2d.0.P. punéeum
igicur. A.viquead. Famouetur fecundum proportionem ctiam ipfius. A.0.2.0. P.
Huiufimodi igicur confideratio,ab Ariftorele ficea,nullius ¢ft momeni,

Quod
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veraaltitudo ipfius. M. T. et Ls.duxi ipponendo effe.T.punctd plpe@ine fecundt
anciquos,ideftangulum {opremum tianguli antiquortm & pundiogue.. meo duxi
k. £parallclamipfl.c.m-p.v(quead.ix.in puncto.£.&a punéiod communi iplis. k- £
errvique ad.Ls.dixi quoque.AB.parallelamipfii.x. atque hac omnia ex more
antiquo pratiti -

‘Nunc vero eum confiderans modum, qem ego de figuris.G.H. antecedentibus
praferipf,videndum ell,an punctum Buribus lincis. A-B. Ls.ct.R.V. quaram hecvl
Yima d e iam ducta fuit,commune exiftatyideft verim.A.B. zqualis exiftacipi
R.quam fecundum moduma me adinuentum, reuera feimus efle defideraramaltiea
dinemin perfpectiua. Quod tunca nobis probatum erit, quando racionibns claré

rebit ipfam:A.B.xqualem effe ipfi.£:V. Quamobrem dicams. L £. viue ad. e,
incz.c.p.vnde ratione limilitudinisriangulorum marifefté intelligemus, eandern
proportionem effcipfius,m. . 2d.£V.que eftm.o.ad.fo.& eias,quaeftm.o. ad £
0.qur cltalad £1 & civs,qu cftal.ad £Lquact.xTad AL& eius, que eft.x.
Lad.A Lque eft.xs.ad. A Bideltveeius,qua eftm.T.ad.A B fed idem quog; era
de.m.T.ad.£V.Vnde fequitur. A.B.2qualem effe.£V.cx.9.quint Eucli.atq; ctism
ipf. k. K. quod  nobis propofitum eftinquiendum .

C AP IX

Norirvens etiam fermonem de figutis fi-
1 perficialibus orizontalibus , feu de planis,
ulchertimum quendam modum , quem egoad
jocandum quodlibet punéum in perfpectiz,
(degradatum cum frit parallelogramum quod
‘dam re@tangulum ,in noftro plano perpendicula
riorizonti,quemadmodum in fuperioribus figu-
1is. A. demonftrauimus ) confideraui  Glencio
‘haud pratercundumeffe.

Sicigiturin fubferipea hic figura. K. in paralle
Togramo perfocto pctum.b. quod locari debea
in degradacoic.q:d.. Nunc  duobus quorumli-
et quatuor angulorum.q.u2.d.ducuntur duz li-
ez occult.q.gctu.E per punctum. b. vique ad
Tatera.q.d.ct.u. 3. fa tamen ve eorum extremita-
ces. gecr.fintus cadantincer.q.d.ct. wa. iplorum
faceramideft ve non fecent duolaera.q.u.aut.d.
2.Dcinde pun&um.Einter.q.et.d.coiungaturog
culté cum angulo dc?mduo.c.qui(o‘rrd}édcr.
w.perfeéti;mediance linea.c.£que eritaf. degra
ditainnoftro plano. Drinde fimatur punétin:
nuinlinea.q.d.tam diftans d.q.quam. g. diftacab.
w.ducaturduelinea.i.n.que lincam.e.r.in punéto
C.diuider,quod exijs , que fuperius iam diximus
adipfum.g.sefercrur. Ducendo poftealineam oc:
cultam..c.paccbit cam cofrefpondere linea q:gique ecans lincame.£in pundo.
& hoc, communi ientiz ratione,cefpondebicipli:b.vt omnes cognofcent.

R Sed

u g 2
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retur, quodinin
teruallo.o.g. vni® £
‘pastis, & min, 11,

refpectuo.c. par-
tium.s 4. Colloca
rewrfemidiame-
eerterrg cum fpif-
fitudine acris , i~
gnisscelorum Lu-
na, Mercurij, Ve
neris, & Solis,pre
cerquam quod ve
inter Solem , &
terram fune circa
Gos. diametriip
fius terra , inter
terram 5 & Mar-
tem cum effet in
angefai epicycliy
&epicyclus inau
ge cccentrici in-

ca. 60000 dia

‘megri ciufdem er

£, & tamen ca diftantia fue interuallum non poteft contincre. s 0o, diametri
s, Et quod plus efbhic tam vaftum facit hunc foum epicyclum,ve ambiente Mar-
te perinferiorem civs partem,neceffe i effet mancre in vio duodecatemorio mul-
o plus quam.7.auc.8 menC vnde hic multo magis miraetur quam prius. Hinc ccz-
nerelicee quam red fadt fnt hi cius calculi.

Veaucem ctiam hinc aliqua veilitas capiarur(praermiffs inconuenientibus vna
i 315 uppaiisbife) ¥ dearai o Ilcacica vbipoieak i Werosli-
e s i e
mit. 1d4;tam ad defenfionem tabularum Alfonf , quam ephemeridum x eis col
Lectirun. qua quidem exacte fint,ve quifque peritus facile videre poteric, non au-
tem calculat 3 tam ftupidis hominibus, vea vero abesrent eriam gradibus. 46.ve
b it depieheodils,

Primum sgicur fpponemus cofdemillos terminos, quosipfe nee deber  necpo
teftnegare,prater éa qua fpra fuppofita funcnempe quod femidiameter epicycli
it partium. 39.minu. 30.& eccentricitas partium 6.calium qualiom cft femidiame-
ter deferentis dinifs in.60.8 quod dicto tempore aux cecentrici Mastis effec cit-
caminucum. 5.grad.16. Leonis, elice graduum. 1 35.min. 5. & quod lineamorus -
medioeris fict circaminu. 3o .gradus.2.Capricorni , & quod verum centr Mar
s effee grad. 15 1. minut. 2.8 quodargumentum verum effee grad. 149.min.39.
atgs itaoftendam ,neque tabulas, neque ephemerides errare, ne quidem vio gra
du, ac nc quidem mulis minuis, non modd tam monfiruofa diffeseatia , ve ipfe
aie

Quare primum nobis ientifict inucniendum eft , quanta effer diftantia.o. ¢

pre-
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ab €o quod fi exera faum Tocum, ¥bi éontra haturam fuam repéricur . Vade -
Sufinodi motus, parcimy &nonomnindnaturaliselt. Tsautem proprius eft & pasira
Jis motus, qui dict corporis effentiam conferuar: hoc autem non preftac hicrectisy
cum defttuat, ergd hicmorus primo & pes fe naturalis non eft-

Omne corpus ¢ffe in loco proprio grates ut: Aristoreli placuit;
nonef admitrendsin .

CAP. XXVL

Riftg.caplib.s.de celo ficfribit,
A i ciin foeo gravicatem habent omia prter ignem, ignum cuiuscft
Jtrcm inflatum plus ponderis, quam vacuum haberc,&c.

Quo in loco,manifefte indica fe caufaim néc grauitatis, nec leuit itis corporum
nasaraltum noesquie cft denfitas aut rarias corporis geauisaut euis, maior denfi-
ate.autfaritaré medi permeabilisin ub teperieats 1132122 sofin & T T 7
& kemplumepipfe de vire infato proponicdebuiffc faltem ci oculos ad verita-
cemu Hatisime falget infpicendumaperire. Verisimum et vcce infatam
plus ponderistabere quans vacuum,aue quando act in conon eft pet vifinelufs.

‘Ratio aurem huiussci eftquia quando infiatuselt 5 e quanticasaeris , ineum
pervim et » minorem occupat locum » quim fcidem liberd vagar permir-
D erirvnde violentes, quodam modo,con denfara ft, & quia corpus denfum in
s enfo femper defaendit & minus denfim in magis denfoalcendic: Hancob
Gl ver mflaus lenuscorpore mags denfos quim e medium quod cum cir:
cundar,delcendit;non quiaacrinacre;auraquain aquafic grais. (1 .

Hland adittendarsopinionem Privcipis Pevipateticorum
ool &5 [phara.

CAP XXVIL

GE Aviftoreles fenferit circulum effe figurarum faperficialium prim, & (phe
_J i effe prim corporearfl pp eart periferias, decipitur. Sunt enim vitima,
non prima.Suntquidem(in qué reat fentic perfeétzlicer rationem huius rei non
nouerit.Nam centrd cuiufliber rei,eiufdem rei principi eft,& e¢ figurequipfum
qulicrcircundant poflneappellaiper s ue i percale, i Corpos
reie,& tconuillz, quz contrariomodo fe habent,imperfecte. Quodaucem per-
foltum eftlicet natura fic primum, cft tamen vitimum gencratione. ~ Sed quandot
Aviftoteles duas dictas figuras pronuntiaui primas, v perfectas, prioritate (cilicce
ea,que oritur a perfctione,verum dixi; fed quando de- figuris Hperficialibus lod
quens,vule circulum effe primum,quia ab vna titum linea cerminecur;nd minus prot
circulo,quam pro oxigonia feu clipfi,aut cucurbitali, aucaliis mulis figuris ab vna-
tantum linea terminatis concludit.Neque etiam ha ratio perfeionem circali m:
firac, quia ali figura,a lincis curais terminate , candem conditionem fortiuneur.
Cireulus fphgradsnon ex vno folo angulo r¢éto conltant,ve im;\ Ariftorcles putat®
5 Aa cap.
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doetiteius differentia; qua eftincer primam & fcundam fammam  ad diffe
tiam que b incer primas earum partes, queillius differentiae, quieelt inrer fecu-
dam & certiam fammam,, ad differentiam , qu cr primas ilarum parecs el
harumg.differentiarum s tres nobis cognite funtyidefti1 2.2.ct.g.crgoex regula d
eribus ab Eucliin. 20. fcpeimi fpeculata inueniebatur quarcadifferentia, quie eft
cmdimidio. ¢

"A compoficis fummis idem etiam proucniet , fed non v ext propris caufis, & pér
e, fed per accidens. Nam quamuis cadem differentia ficinter 71 . ¢t: 5. queif-
rer.6o.¢t.48.& cadE iner.s 9.ct.5 0.qua inter.48.ct. 39.Nihilominus non eft cade
proportio(proprid)ipfius.7 i.ades 9-qua ipfius.6oad.g8.nce €a queipiinss -
So.clt qua ipfius. 8.4d. 30 Vide non erit eadem proportioipfius:7 t:d: s 9. quis
iplfus.10.ad.8.nec ea qua eftiplus.s9.ad-5 . qu ipfius.8.ad.6 ctn dimidio. Setl
minores llis. Namex zqualibus addiramentis diminuuntur proportiones mai6-

is ingqualic
Adfimplicibus igicur fammis pendet ratio huitifinodi ffectus 11+ 1 >
Sivero prima pars fecundz pofitionis effe. 4. tunc fecunda ¢ius pirs flic. 8. & tei-
tia. 12, quarum fumma cffée.2 4. Charum fimplicium partiur Teflicct& minor vera
(39-)per-15.8 differens’ fomma primarums. (66:y et 36. &diffeseitia primdryin
pastium effce.6.differentia vero prima pattis fecanda pofieionisa prima paree qig
lica effee. 2.cum dimidio. Vnde in huiuffnodi exemplo videre eft quare colligan-
areroresjnuicem,quando alter eorum ecceditsréliquus verodeficie nuinero pro
pofite. Quod quidem obaliai caufam non fienifi ve cognoftatur difiéréntia. 36.
differenia feilicet implicium fummarum ipfarum poficiontm: ¢ s
Secundus autem modusab antiquismagis exercicatuscftyquod maliplicaban
diametraliter errores cum primis partibus, hoc eft primum exforem cu prima pir
te, hoc eft cum numerg mundxpo&zrxﬂ..is, fequnduny vero cttorerh cum pitfia
arte , hoc cft cum nomiero prim pofitionis, diferentiam poftei velaggregarutn
Eo(llm duorum produétorum diuidebant per mtmw&aggmgﬁ::g;m.
riim errorum , prouenicns poftedcrat, pars quelital nimeri propofiti . Vii-
deoricbanturtria produca,quorum tertif, hoc eft differéheia fétt 3ggregatim il
Iﬁnmm(wﬂml:banl( ex diffcrentia f€)raggregato crroruim, & ¢x numero qie-
oS 7 1 ek ebrioadd 43
Veinprafent exemplo, printiserror eft. 21, qui multiplicatus cum prima par-
ze(ccunSz polfitionis, qua eft.8-produci. 1 68.feclidus vero crror ¢f.o. qui multi-
plicatuscum’prima mc‘pimwﬁfiﬂmpmunmawdmmd’ i
+produciormeft78.que dinift per diffesc ianver
‘midiospito prima parce qualita dari numerd diuifibilisy qui ertgs:
‘Higc onia rectt fe habent > Sed, vefupradisiidiuifor e el
“errorum;neque eciam differentia per fe ummaram compolitatuin yfed bene fini-
<plicium. il o) 51005737 QI A 1
i ‘v.\acm:sniﬁ;mhaommpi:mﬁ:bﬁ:wmmﬁmpmqmmnaim
“giatpik feviles funtin huiufnodi operationd: s &2 quiseriam waoNes veritdtis ex
iftis, & non exillis fuunt; quamais tam vna, qamniliz fimteadem in quantitat ,
e eqaless Sy shau Limil sH0boTg0 )
Isupy & dumussuborg pat $501
,
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effe ghomoni.e.c..iremd; gromonem.b.£d.aqualem gnomoni.b.o.d.at hic gno-
mon.b.o.d.cx prafuppofito, maior eft gnomone. c.0.u. duabus vnitatibus. b. ct. d.
Traque etiam gnomon.b.£.d. duabus vitatibus gnomonem.c.c:n.{uperabic. Qua-
re. b.£d.cricimpar immediacé fequensternarium , qui coniunétus quadrato. o. c.
quadrazum fubfequens componet. Eadem ratione probabitur de quadrato
quenti. o. £ &gnomone. i-n. a.-cum hic ordo fpeculationis it vniucrflis.
quo cemnitur quemiibe gnomonem fibi contiguii interiorem femper duabus vni-
tatibus excedere , cumque quadrata non niff gnomonibus fibi inuicem ficcedant .
Sed it primus.e.c.u.difpar fuerit, peuldubio etia neceffariod; cateri difpares eriit.
Exquafpeculatione oricur regila ab antiquis tradita

inueniendi vltimi numeri difpariscocurrentis ad cépo. 7

fitionem alicuius quadraci. Ve i quis feire defiderec nu-
‘merum vitimum difparem , quomediante quadrarum.
o.n.conftitutam fuit , quod-aliudnon eft quam feire | | ¢
‘quantus fit numerus vltimi gnomonis.i.n.a.2qualisgno
moni..0.2.ltaque ve Ciamus hunc gnomonem:i, 0.2 | 4 F

acet duplicandam effe radicem.o.c.bii.dabiturgoe. | &1 1 7|
et.0.u.d.a.vbi bisreperitur.o.nos autemtantummo. [ o A
do quarimus cire gnomonem.i.b.c. o. u.d.a. Iraque ackio: |

minor eft vnitate duplo radicis, cum unicas.o: bisrepe-
tagur, qua camen in gnomone femel rantum famebatur.

THEOREMA XCI.
(! VR fumma quadratorum, quorum radicesfiintin proportione fefquicertiz
s nempe.g.ad.3.quadraca fic.

Exempli gratia, omemus quadratum. 5. Gilicet 9. quod in fammam cum qua-
drazo.g.coll'gemus, nmpd: 16. eritd; quadrarum.2'.& ita quadracum. 6. hoc eft,
36.colleétum cum quadrato.8. nempe.64.¢fficict quadratum. xoo. ita etiam qua~
dratum. 9. hoceft 81, coniun@um quadrato. 3. nempe144.producet quadea
w225

In cuius gratizm fine duo quadrata fubferipta.q.ox et,q.a.quorum radices fnt. g
g6.q.p-hoc eftq.g.quataor vnicatum, erq.
PATIUM, €X qUO.G.4,€rit. 1 6. VRitatum ¢t.q.0.
nouem. Ad hac cogitemusapplicari quadra- £
£0.q.4. gnomonem. £5.h.am amplum fiue la-
m quignomon.b.a.g.nempé v h. firzqua b
Lis.gig.vero differentia it qua.q.g. maioreft.
uncd; gnomonem fis.h.dico gqualemef ~ d
¢ quadrato.q,0.nam ex prefisppolico.g.terra.
dicem.q.p.ingreditur, & quater.q.g. ex quo,
wres parces.q k. p. incer fe 2quales funt ynde
‘riam quadratum.q.0.nouem partibus fiper—
fcialibus quadraris confabit,quarum fingula
rum radix equaliserit. g.cumque pracedenti
theoremate didicerimus quemlibet gnoma-
Rem quadsatiimmediact equenis 2qug amplicudinis cam gnomone precedentis,
H 2 femper
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q-qui it Zenith pcti.o.& ecid in.p.ipfiorizcti propinquus,aut extra Zenich,cuius
o radionq.0.cxp.o-Tmaginemus uorur duz partes.a.0. et. .o, exunt aliquo
modo ab ipis vaporibus offufcata,fed:0.nbreuior eo.aex.7.1ib.3. Eucli. mino-
rem ergo refiftentiam habebit  vaporibus folin Zenith,quim extra cundem com -
‘morans, & quantd longius crit idem b ipfo Zenigh, santo maiorem refiftentiam 3
dictisvaporibus inferri cx cadem.7.lib. 3.Evcli. dicemus.

NCuullum corpus [enfiss expers a fono offendss praterquam.
edriftoreles crediderst.

CAP. XXXIL

P Offe fonum corpusaliquod, quod fenfis it deftitutum , ve Ariftoteles..cap.li-
br.a.de celo putavitoffenderesft falfm.

Corpuscnimnon nifi  corpore poteft zidi, non ergo 2 fono, cum fonus corpus
nonfit. Sedaer& ignis,cum & contrafint corpora, hocfacilé praftare poffuntin-
plendo aliquem locum velociterat excludendum vacuum; vnde generatur forius.
Quod hucufque & neminc animaduerfum fuiffc comperio. 5

Pyt~ :
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Ariftoeles circa finem primi capitis libri de fenfusaic mediante vifs, magis qui
quolibet alio fenfu, nos percipere fenfibilia communia. Vbi eundem per fe , &
‘o per accidens magis neceflarium effé quam audicum, tam inijs quz ad victums
quamin ijs quaad {cientiam pertinent efleaflerit , quia auditus intellectui confere
peraccidens. Vide etiam quod idem feribit primo metaphyficorum. Etfiadali-
?uid perfecaé cognofcendum, oculo fefe nobis offerrent eaomniaobiecta, quorum
Spericsiniuaginasius emarms) T gt outo® it Sl i e

ieri non poreft,, huncthefaurd imaginatiug ; feu memorizad conferuandam imagi
inem omnium obic@orum fenfibilium nobis dedit natura, ve ope difcurfis intellece
circa dictasimagines, rerum veritatem venari poflimus.Sed vead propofitumre-
deamus, beneficio oculianimal liberum eft, cum fine ipfo locum mutare nequeat,
weficcucum.tenebra, privatiod; vius funt feré vnum , &idem . Neque vilus ef¥fen-
fus,qui firmagis fimilisintellectui quam vifus: neque alij fenfus habent obiedta viv
ciffim communia, qua non fint etiam oculo communia , fed inter oculum , & quem
ibetalium ex fenfibus, inuenientur quidem obieéta communia, qu comalijs non
communicabunt , ve incer oculum & tatum, figra ; scutum,obtufum, & fimiliz,
‘quaealijs fenfibus non percipiuntur.. Mediante vifl,8audiu etiam,comprahendd
cur varia diftantiz, fitusds obiecorum,nec non proportiones,&alia qug abalis fen-
fibus non comprahenduntur. Multa obieéta deinde funt fubieda guftatui, qualis
accidentibus predita funt, vnde cum fucrint femel deguftaca,talia,qualia fubtab o-
culo percipiuntur,, quod nullus ex alijs fenfibus preftabi. Idem de obicétis odora-
wsdico. Senfuum nullus eft qui maiorem fimilitudinem gerat cum vigilia & cum
ita, quam vifus;nequealiquid eft, quod magis reprafentet imaginem fomni, &
mortis, quim cecitas. ¥ E

Quifibi oculos eruitve melins pecularerur maxima fhultitia prius obegcatus fuie
quiafoni magis impediunt (peculationem quim lumina , imd qui commode vule
‘contemplari, quantum plus poteft nititur longius effe ab omni firepitu, magis quim
alocisluminofis, &animal magis latatur lnmine quam fono: & ad fpeculatignem
nos magis inuitat harmoniz Juminum variorum colorum & figurarum ; quimhar-
monia fonorum, praterquam quod inftrumentum vifis cotius corporis pasti
‘pulcherrima, in eminentiori locolocata  f de inftrumentis fenfiaum loquamur, &
velud fineftrzanime. Ecfi Ariftoteles dicatoculos & auresinvno codemd; orbe
exiftere, volens inferre quod in eodem aquilibrio fint #qualiter alra non ita fc ha-
bet,quia (fi de homine loquamur ) ocnlus eft altior aure. Beneficio huiusfenfs,co
rum quzabfunt, &longo iam tempore funt mortui , animi fenfa,& conceptusintel
ligims , nequealia ratione rerum omuium memoria feruari potett. Si cabalaune
‘quam vera fuit, nulla alia ratione eft deleta,quam quia alicuius igni vifibilismedio
‘conferuatanon fuerit, & quzcunque non feribuntur, ideftoculonon comendantur
‘pasum durant cito obliuioni tradunt.In maioti femper pretio fuic pictua qui mufi=
caobicatis vifibilibus magis quamijs qua fub auditu cadunt ;affeétus animi, acqy
alia qualibetres naturalis exprimi poffunt.. Acgyptij volentes fignificare Deums
oculi medioid praftabant. i

Oculusyrelpe@ualiomuminfirumentorum fenfuum, eft quafi epicyclus animay
neque defit qui credereroculum effe principemanimi partem. )

‘Qculusa Sole, & Luna ita dependet, vt qui tempore defectus cuiuslibetlumi<
‘naris nalicur, ftatim ccus cuadat, neque aliqua eft corporis pars in qua magis ap-

pareat
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eiufdem eritvt..d.ad.d.b. Idem etiam dico in (ccunda parabiola , fed ipfius:0:2d
.1 eftvtab.ad.b.d. cx. 6.fexti Eucli. vnde ex.1 r.quinti.n.£adsfx er
ad.y.g. Sedin precedenti iam tibi dixi.a.b:mediam proportionalem effe inter.
etb.d. Sic nunc.z, pro fecunda parabola, itaur.h cft pro primajvnde.x.critmedia

roportionalis inter.z.ct.0.r.8 €x.1 1.quinci ita crit.had.buwe.z.ad 0.8 €X. 12,
E.ld.mx.ur.z.ad,x,g.k quia ex.16. fexti. a.x.media proportionalis eft incet.hi.ce.£,
x. cum fupponacur produdum.h.in.£x.zquale cffc quadrato. a. x.Idem dico »
mediam effe proportionalem inter.z.cr.g.y.quare cx.1 x.iam diétasica eri
xivey.gad.xo.& ex eadem,ia eritipfins.fn.ad.ab.uty. sad.x0.8 fic.£n ad.daa.
ve.y.eada. fed £m.ad £n.cft ve.y.t. adyoecx. 8. quind vade.£m.ad.a.ducric ve
y-tadx.r. Idem dico de corum du

‘Ex jjfdem rationibus dico ita

adbmvercadto. Reliquati

d.ad.b.m.veo r.ad.0.t& cx.17.quinti dan.
nfideranda relinquo. i

Tnreliquisvers propofitionibusllius ib. nullo pacto poteris dubitare:Verum ne
in. 4. aliquid tibi noui exurgat, te (cire volo corollarium. 20. inlibr. de quadrazu-
raparabol docere poffibile et inferiptionem retilinca; eatamen conditione qud
ducic Archimedes. :

Tn quinea poftea animaduertendum eft,quod prima pars,probat tantummodo de
cencro ianguliset.2.pars probat de centro pentagoni e pfo. deinde potes pro-
bare de centro nonanguliz&fic de caeris: €0 quod cum probacum fuerit de centro,
figurzein medio locae f conftitut poftea fucint fimilcs figurein portionibus a-
teralibus habebitar propoficum in infinitur.

Tdem inumggncﬁxm eltin.3. propofitione quamuis exemplumvlcerius non ex-
tendarur quam ad pentagonos.

Sextaverd ppolitio tibi facilis erit,que nihilominus pat demfirari hoc md feili
eet. Sint.q.quititates.a.b.c.d. ipfivs Archimedis fupponédo.a.pro figura rectilinea.
inferiptain parabola,ec.b.pro efiduo ipfius parabolg c.c.protriangulo.a.b.c.n me
dioipfius parabol er.d.protriangulo. r. Nunc cum. 2. maior fit.c.prout corum ma-
jus eft fua paree, ideo ex.8.quinti maior proportio habbit.a.ad.brquam. c. ad . br
Camautem.b.minor fc.d.cx fappoficosideo ex cadem dicta,maior proporio habe
bit.a.ad.b.quam.c.ad.d.cum vero centrum cuiufuis figurae plens neceffario ficintra
ipfam figuram, idcirco centrum refiduiipfius parabole intra ipfam reperictur. quo d
ira clart p fe efbquéadmodd quoduisalind axioma, & quia dies centri ex.8. primi
de centris, neceffario eftin linea.b. h.incer.b.cth. Sitigicar.g.vnde ex cadem.8.ica
erit.g had.b.c.vea.adb.ergo.g-had.he.maior propoitio erit qui.c.ad. d. hoc cft

.q! gcd cii.h.b.maior liipf.h.g. prout omne totum ma-~
a partc, idco maior proportio habebit.h.b.ad.h.c.quam.h.g: ad.h. e. vnde
multo maiort qui.h.b.ad £ex coi coceptu,quare. h.e.erit minor ipfa.fex. ro.quiti.

Scprima vero ct. 8.propofitio nullius cibi cric difficulcatis.

Quim-
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Sint exempli gratia, tria corporawqué ponderantia; & vumdquodque illorum
fuqni%quelibrzmm,qu&;nm waumficaureumsalilid argenteum 'y religquum vero
mixtun ex js duobas mefallis s viude corpiis aureum fmplesc mings eriv, &argen
teum maius cogpore mixto , quod nulli dubiurm eft ficmunc pondis corporis aquei
¢qualis mrpydzg;co,lxbm . 3-aquei vero equalismiftogfivlibiard .00 quarea par
t¢,aquéi demum qualisargenteo librarum. 3. cum dimidia, vade exijs; que in prz.
cedentithcaremite, &in. 2 6theoremate dixismiis i fmaginasioue concipicmus
alia duo corpora fimplicia , aurijSeargenti, féd: aqualium magritudinum mixto ,
habebimus proportionem ponderisaurei ad pondus corporis it ve i librarum

enm quara.vins ad:3.libras &proportio ponderis mixtiad pondus argenteierit,
e proportiolibrarum. imidia ad tres libras cum quarea parce vnius libre
& proportio ponderis auteidd ponduéargentei Ve librarum.. 4. cum dimidia ad li
bras.s: hoc eftaurciad mixcum, ve. 13.ad.12.& mixti ad argenteum,ve.8.ad. 13.
Seaurciadargenreum, ve:zad. 2udeft, ve.rgadora.
Nuncinueniantur duo numeti itainter fe proportionati, ve. iadsz. habentes ta-
~meninte:ipfos'mumerum ta proporcionacum ad maximuny, ve. 2. e habetad.
13 &itaproporzionatum adminimum, ve fe habiet:x8.ad. 1 3. quod hoc modo in-
‘ueniemus; multiplicabimas. 8. per. 12,8 prouenice nobis.2 16. pro numero me-
dio ; poftcamultiplicabimus.i8:per.13.& prouenict.2 34.pro masimo,dema multi
-plicando.ralporiz).proueniet:s6.pro minimoy ita quod. 2 34 correlpondebic
+onericorpotisarei atguwerd panderi mistis . 156: ponder argenei aqua-
ium magnitudinum, b 5
Cumauzempropoitiories horum trium corporiminuencrimus,fordinemtheo
remaris. 22 {equemury habebimus quod quzrebamus; & inueniemus in prafenti
<exemplo proportionem pondaris aurt ad pondusargenti in corporemixzo effe, ve,
F380.ad:§64fed quin fuppofieam fuic corpus mixtum effe quingue librasum, propte-
¥ dicemuss S x6: hocefttoti corpori mixco correlpondent quinque librae:tunc
Fparti-18aidoc eltauroin ipfocorpore mixto , correfpondent librae.4. cum duabus
vacijs, extégula detribus, refiduum verd quinquefibrarun, idelt vicie decem,
correfpondent parti.36- hooeft argéma in dicto cotpore mixto.

Sedfitriaigorpora dicta piffent inuicetita’ proportionica, vt 40: 47.60.tunc
‘proportio auti ad argentunin corpore mixto offee vt 1.3-2d.7.quapropter ci pon
‘dus mixti fuiffer. 12.librartm, tuncauramipfius effe librarumi7 8. argentum ve-
10 librarum.ga.ex cadem reula. 00 b psiian
‘Pro quarum rerum fpecalatione nilaliud oportet hunc dicerecum fitis diétum  no
bisfuperius firerit, vno cxcepto , hoc e rationerh reddere , qua motus fuiad inue

niendosilios: gamumeros ita intér e difpofitos, ve dictum cftqua quidem ratio fuit,
-wehdbecenius.g.numeros ieaintetipfosordinark difpofitos, vefune pondera trium
illorum corporum qualium magnicudinun. Proprcre uod quimiisinter pri-
mos. 3.numeros ponderum corporumaqueorum eadem fierint proportioncs pon
derum corporum Mdrallicoriim nililominis riedfhs Bumeis éxtra. proptium lo-
cum, & inordinaté inuenicbatur , refpectu extremorum , vide medius numerusin
Hito vegoit inter.18.ct. v3:faiflentere. ¢l gicertijs decimis, fed ve fiadtort incom
simoditateny cuitemiss priecepi,ve multiplicartntur exerema per: 13: viide prodi-
@& fuctuntnumericy 344 €uxs Goineadé proportione, qua et 18.ad.x2.cx18.fepti
--mhiuﬁ:u.iimmuhiglidri:ﬂ!qmcnvzm is prodiveez v6:ad quem numerun
numerts.24. it fe haberctuc 13.4d.12.05.19.fepin, quod-ucemica it propor
i tionatus
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nifcientia, Quare maior proportio erit acus,bica.ad arcumib.d:c.quam ad arcum
beic. ex. 8. quinti. Vnde ex virima fexti ct.12,quinti,proportio anguli.a. e.b.ad an-
gulum.c. ¢.b.maior eritquam chorda, fiue bafis.a. b.ad chordam fiuc bafim.c. b,

DE CAVSA SVSPENSIONIS NVBIVM
in acre contra Antonium Bergam,

Clarifimo Francifco Venerio.

G0 enim.non tancum miror €2 qui mihi eripfifi de opinione Ortentj
uanum quod Antonis erga st ubesa Solepenfascencriidpla
¢ falfum eft, vera caufa huiulinodi cffectus, alia nulla eft, nifi cacundem
rasitas hoc eft, cum rariores fintipfo acre {ubicéto, proprerca fupra ips
natant & ftant fub co qui rarior ipfiseft, €0 quod corpora rariora. pofita in medio
non tamraro, afcendunt, & denfiora inmediominus denfo defeendaoe. Nam fi
Soi ipfas nubes fufpenfas in aere teneret, hoc interdin tantummodo fiese , fcd no
€tu, cur non defcendunt vique ad terram, & in eodemloco fempermanent ? Scien-
dum igitur eft nubes afcendere in altum quoufque inucniant acrem eiufdem ra-
sitatis uius ipfe unt . Raricas enim & denfitas non func es vifibiles nifi per accic
dens, quemadmodum etiam leuicas , & grauitas, opacitas vero & di?hmzins ma
gis comprahendiur, opacitas cnim exrefiexione radiorum luminoforum, diapha
neitas vero comprehendicur ex penetratione ipforum radiorum,opacitas autem
bis non cft denficas , cum valde diucrfa fi denfitas b opacitate, icuraricas ab dia-
haneitace, vealias dixi . Exquando dicit, quod Sol calefaciendoacrem ipfam nu
Ccmmmcmcm, rarefaciat cum magis quam ipfam nubem refpondeo, hoc verum
non efl, propecra quod radius Solisnon muleum calefacir ea corpora,quaeipfi per
missancliberum tranfitum. vnde corpora quanco magis diaphana fune tanco minus
abipfo radio luminofo calefiuns,fed ca quz magis opaca funt,magis etiam calefiunt
& per confCquens magis rarefunt ,cum calidi it per ferarcfacere,&non artrahere,
Ve iple feré omnesalij puranc.

DE RATIONE EXTENSIONIS FVNIS
cuivfdam libramenti, & de quadam fimboleita-
tecirculi cum ellipi.

Angelo Ferrario Serenifiimi Ducis Sabaudis
edgrimenfiri expersifimo.

Is1 inmentem venict, quod cum fuperioribus diebusinvilla lucenti, in

| qua degebac Sereniffimus Duxnofter, dum viridarium ad zquilibriam

reducebas,cifemus, e quaiui an Cires ynde feret, ve fante libramen-

102 angulosrecto fpra fum pedem, funis quz exerema ciufdem li-

bramenti cum pede in formam rianguli equicruris coniungit, magis diftentus xi-

fiercr,quam cumn dictum libramengum cum pede obliquum remanes , ita ve huiul:
Zz modi
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diamegri fint.q.d.ct.ab.que & jauicem interfecent in puncto. o. ynde cum anguli
contra (e politi circa.o.gquales imuicem fint ex. is.primi Eueli.& angulus.a.q.d.-
qualisangulo.a.b.d.&angulus.q.b.a.zqualisangulo.q.d.a.ce.b.q.dangulo. b.a. d.
£x.20.tertij anc xrizngnhxs":,o.(}]ﬁvﬁd s erit triangulo.d.o.b. et.qu0.b.fimilis trian<
gulo.a.o.d.exdefinitione. Vde eadem proportio exitipfius.g.0.ad.b.o.que ipfius
qa.adb.d.& ipfius.b.0.ad.6.d.cadem qu.j.b’.ad.z,d.& ipfiusiq.0ad.0.3, eadem
quiq.b.ada.d.proportio igitur.q.0.ad. 0. d. cognitanobis cric, v compofita cx
€a queclt.q.0.2d.0.b. ex.0,b.ad.0.d - quz nobis cognitg fine, mediante
proportione pfius. g.a. ad. b. d. & ipfius.q.b.ad.a.d,proportio fimiliter ipfius.b.o.
ad.0.a.nobis cogaita it , ve compolita ex proportione ipfius. b. . ad. 0.q.&
ipfius.0.q.2d.0.2.cognitis,mediante proportione ipfius.b.d.ad. q.a.& ipfius.q.b.ad
2.d.cum auté proportio iplius.q.0.ad.0.b.nobis cognita fit, tunc nobis cognita eric
Proporio ipiius.q.d.ad..b.Nam ut.q.0ad.o.b.cft ve.a.0.ad.o. . exfimilitudine,
quite proportio compoliti ex primo,& quarto terminorum ad compofitum ex. 2.8
tertiocognita erit.fed quod fit ex.q.d.in.a.b.cognitum nobis eft, vt xquale duobus
produdtis,fioc cft ex.q.a.in.d.b.& ex.qb.in.d. a. exfecunda primi Almagefti.quz
producta nobis cognita funt,cum nobis data fint corum laera. Quaproper facta
‘com fittic figura quadsilacera retangula fimilis alicui alterire@angule-figure pro
dugte d duobus laceribas iguicem ica proportionatis, vt e habet.q.d.ad.a. b. zaua-
Hsmanmbnspmdmlg‘:ho:cﬂprodu&ocx.q.a. in.d. b.& ex.q. buin. d.djex
dodiring, . fexci Eucliqua quidem figura, exempli graia, ficuv.c. cius verd latera
fintucn.ce.n.t, Hec enimdico zqualia effe. q. d. et. b.a. hoc cft.n.t. maiusmaio-
7i. b. 2. et n. minus minori. q.4.Quod ita probabo. cogitemus redangulum.s. r.
r:dllthmeﬂ'ecxduob\lshxm us.q.d.ct.a.b. (eds.nzqualis fic.q.d.e.n.r.2qua-

is.dub.fined; du line. <. 0. ct. n.t. inuicem dire@ coniunét, vade. u, n. dirc@2
coniuéia ctiam erit cum.n.r.ex quo rectangulum.cquale erierectangulo.s.r, ex
communi conceptu, cadem; proportio erit.u.n.ad.nue.qug:s.n.ad.nr.co g ita fa-
@um fuic, cum aucem ica ft.0.0.ad.n.ves.n.ad.nr.runc permutando ia eritn.c.ad
nrveunadns.fed quiaica eftu.nad nrytsnade ex 1. fext,tunc permutan
doitacritnrad.nven.uad.ns.quare ex 11.quintiic erit.n.tadn.rven.rada.
t.quapropeer cx necefficate fequitur.n.t.ct.n.r.inuicem zquales effe,ct.u.n. fimilicer
cm.ns.

Inuentae nunc cum fuerine duz diametri. q.d. et. . b. ipfius quadsilater, difficile
nomerte cius angulos inuenire, ¢o g mediante.a.b.cognita,fimul cum.b.d.cta. dda
tis,faciemus eriangalum.a.b.d.vel medidte.q.d.ct.q..ct.a.d. cognitis faciemustrid
gulum.a.q.d.cx.2 2.primi. Vide cum centrum cireuli circunferipribilis cuiufiis di-
€orumsriangulorum ex quinta quarti inuentum faerit,triangulam reliquum, ab ¢o
dem citculo circun(criptum erit, ex communi (cientia.
“QEd ve ipfa operatio facilior fat , St egdem linea.b.d:b.qza.q.ct.a.d. ex quibus

polficquadrilaterd effci. Videatur deinde primo quas volumus oppofitas fibi
inuicem elfe, ponacut ergo ur.qa.etb.d.velimusoppofitasinuicem facerect.
cum.a.d. fimiliter,, aecipiemus nunc. K. cuiufbis magnitudinis , cui compasetur.
itaproportionata,vr. qub.ct ipfi.a.d.cx dodrina.1oifexti Eucli.vel accipiat
vice.K.ct.q.b.vice.c:quod idem erit, & expeditius,inucnictur fimilicer.h.i

ortionata ad.c.crgad kvtb.dieltad.q.a.velgadh.vea -b.quod

Hoc fato coniunganiurinuicem dirc&t. & ct.e.quarum compofitu fic. g.c. &
isa dug e dnex quibus it Ko Nuncexiffis duabis lincis.c.g-ct K. h. fiat paral-

¢ Ielow

ad.
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o-xet.B.quoquein codem loco amitcere.c.s.ct. Ainaéire partem.
«&:5. Nunc quia corpus aqueum  cui correfpondet.c.o.zquale eft ipfi. A. & c
aqueum,cui correfpondet.c.s.equale eft i pi. B.ve citab Archimede probat
muni quadam fcientizratione, equicur candem proportionem futuram.
quzettus.ad.cs.obcafdemd; rationes idem eric de. x. 0.2d.i.0.ut.u.:
i ad.

vede.c.0ad.cs.ve etiam de..

1L.igi b eri.de.xj.ad.u.t.quemadmodum dex.c.ad.u.c.cx quibus quidé
roportionibus, i fbtra

in proportioncs]refi % i

Médarum execinfecusad- ATS € .t °
uenécium , proportioncs
juzeremanebunt, ex ter-
tio communi axiomate 3% £:06.2

ab Eucli.in principio pri

milib.pofito,ad inuicem

erunt zquales,fecundum quas corundem corporum fnt velocitates.

Anrecie dristoseles diferuerit de proportionibus me~
tusmin wacuo.

CAPT X,

(Ve Ariftorelescircafincm cap.8 1. phyficorum fibiungicquod -
dem proportione diéta corpora mouerentur in vacuo, vein pleno,id pace ¢i
didific plant erronefi cft.quia in pleno dictis corporibus fubtrahitur proportioref
fRenciarum extrinfecarum 2 propostione ponderum, vevelocitatums proportio re~
maneat, que nulla ffes, i dictarum refiftentiarum proporio , ponderum propor-
tioni zqualis cffer,& hanc ob caufam diuerfam velocizatum proportionem in va-
cuo haberent ab ca,quxeftin pleno.

Quodinwacuo corpora ciufdem materic aqualielocit a-
temonerentur .

CAP. X.

Vod fupradicta corpora in vacuo naturalicer pari velocitate moverentur,
U2 hacrationeaffero. 1

Sintenim duo corpora.o. et.g.omogenea, ec. g.fic dimidia pars ipfius.o.fincalia
‘quoque duo corpora.a.cr.c.omogenea primis, quorum quodlibet zquale it pfi.g-
&imaginatione comprehendamus ambo pofita incxtremicatibusalicuius linee, cu
i m fic. . clarum erit;tancum pondus habiturum,pundtam.i.quancum centri

iplius.0.quod.i.virtute corporis.a.ct.e.in vacuo ,

cadem velocitate mouerctur, quacentrumipfius. W s o
ccumaurem difiuncta effenc dicta corpora. O—%-5.o
aditalinca,nonideoaliquo modofuxm velocica a

em
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ERPLSTOLAE 1379
De codem fibiecto.

AD EVNDEM,

Vod alilstibi disi;verum eft quod neceffarium nullo modofie, vemodulan-
«do, definat cantilena in codem tono ( quod Graci phthongum appel-
lant ) 2 quoincepit . immo neceffario femper ferd, altius. aut deprat:
fiusterminaci, per differentiamalicuius interualli 2qualis, vel mulsiplicis
mati {efquioéuagefimie, quod quidem comma, quamuis cantabile non fic infenfi-
biliter tamen generatur, & toties abaliqua parte ipfus cantilen pofice i com-
‘magenerari,verfus acutum,vel graue, quodin finc pfius cantilen, vocis. phiongs
PPt ke peimae el e i o quioGaui
plus;minisue , vein fubferipto exemplo claré videre potesin prima figueas vbi fe
erits 3.g.primg cellule ad..fecunda, intereft vnum c5ma , co quod progredicns
operiusinprima cellula ipfius cantilenz quartaad quintém cum tenoreafcendic
per tonum fefquioGauum, prima.cellula deinde ad fecundam;tenor afcendicfimi-
Titer per conum fefquioétaum cum tranfear quinta ad quartam , quod facitcum
fuperiori,in fecunda cellula poftea, cum fuperius defcendat 2 maiori fexta ad qui.
tam, quod facit cum baffi, feu quartaad tertiam minorem, quod ficit cumteno-
re, tunc defcendit per onum fefquinonum, ita quod nonreuertiturad eundé phhd
‘gum, vbipriuscratin prima cellula, fed reperitur per v coma altius, qf quide
e it v {efquioctand & fefquinont,ve alias tibi demofiraui,
Progrediendo igitur hoc modo, videbis quod cum tenora fecunda cellula ad ter
tiamtranfeara rercia minori ad quarcam, quod facitcum fuperiori, defcendi per
tonum fefquinonum, vnde in tertia cellula altius remanct quamin prima pervnd.
‘comma, in qua tertia cellula,cum iterum tranfeat fuperivs quarcaad quintam , @
facitcumtenore, eleuatur per tonum fefquioauum, profequendo deinde tali ord
ne,videbis in quarta cellula cantilenam auétam per duuo commata, in fexta, afic cel-
lula per mia commata, in 0aua vero per.4.commata, vde hac mechodoyfi cane
silena prolixior debito effet,vel f aliaintcrualla frequentiora reperirericur, poffet
cantilena principio ad finem differre per. 9. commata, & plus ctiam, quae quidem
inter-

i
i
Ml
7
$
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&Goic.vndelinea.g.m.mediante:K.contingercireunferentiam circuli mioris i pun
@o.bietK.g.ex.34.primi Eucliequaliseritipf.Lquia cx. 17.certii anguli £ ct. g.
faritzquales,ynde ex.28.primi El.et,g K.fint parallcla.& fic erunt.k.J.cum. £ig. cx
eadem (upradicta.Ratio autem,qua arcus.g.b.tranfieritlincam.g. K. maiorem ipfa,
eft, quia dum mouetur,quodlibet puncumipfiusg.b.virtute reuolutionis plius.
‘omne punéum ciufdem arcus.g b.vicerius verfus.K.quam fi moneretur vircute re-

wolutionis ipfius.g.b.fuperlinéam.g m.defertur. v exempli gratia  quando vireuze

reuolutionis maioris circuli, centrum.a.reperiur in itu linez.L K. punctum.g.corife |
cerit iter.g.u.& punctum.b.iter.b.K.ctiam reliqua omnia punéta inter.g. b. magna

itinera egerint, cuma magno circulo fincante delata. Tmaginemur quoque hos cie

culos effe delatos virute renolucioniscirculi minoris,& parté.g.t.reétt.g.m.dimen-

fam fuiffe ab arcu.g.b Quido ergo.b.eritin.t. Actum riiterb.t.abipfo.b.ct.g.fi-

cietiter,gn.qug tinera s muled breuiora fn, quia breuioribus cruribus reuolu-

2 fant dicta puncta;& ficdico de reliquisomnibus pundis ner.g.cc.b, &inhoc ca

{u punttum.f.eritin.q.& punctum.c.eritin.c.Quamobrem omnia punéta cotingen-

siinter.£et.c.non folum non erunt delataantea, fed porius 2 primo fitu retrorfum

eruntrepulfa. Vnde non eft,quod in tantamadmirationem ducamar i dum reuol

witur circulus maiorsarcus.gb.circuli minoris,totam lincam. g. K. tranfire videeur,

& dum revoluitur minor,pparetarcum. fmaiusiter quamab.fad. e. non facere

cum maiore {efein orbem ferente,quodlibe punctam arcus.g.b. ad vnum candécs

pareemdosmoasobinet vt cxcmpi gaiapundam.bion olum o vec

ssm.quod circa,centrum.a. feratur, cum ipflm etiam centrum moucatur verfus.m.

fed quia prter hoc deferantur quoqued circulo maiori verfus.m. viquead lincam.

k.LDumverd minor circulusin girum ducitur,haber quodlibet punctam arcus

duos motws contrarios,quorum alter verfis.i. virtuce rewolutionis circuli minoris,
&alterexco, g diftuscirculusmaior circa centrum.2. voluatur, vade omnc punc
‘contatus circuli maioris cum recta. fi.tetrorfum pellicur verfis.x. ”

2 De
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EPISTOLAE 93

@ fuitvemtad.en. ideirco ex.r 1. quintiita crieipfius fuftia.c: adfefionemidib.
e.vetres quintgipfias.fg.adi.

Tnquie deinde quod proportio corporisiam fupradici, quod pro fia baf habeas
quadsatum ipfius.2 Ealticudinem vero: ex duplo iphus.d.g.cum fimplo
a.£ad cubum ipfius.a..eadem erie quz dupliipfius.d.g.cum fimplo.a.£:4d.2.£Quod
‘quidem verum et ex. 33, vdecimi & ex prima fexti,

Sed fuperius( vbi.«.) iam probauimus eandem proportio nem effeinter.m.n.&
nx. qua incer.a.Eet.d giideo ex conuerfa proportionalitate iraeritipfius.n.ad.n.
. veipfius . d. g ads . Efed dupli-x.n.ad fimplumox.n.clt ve duplisd gad.d.g. Qua
reex.2 2. quintt duplic.n.ad.m.n.crie ve dupl.d.g-ad.a.E8& cx.8.ciufdem ita. crit

duplix.n.cum fimplo.m.nad.m.nve dupli. dig. cum fimplo.a.£ad.a.fQuare folidi

Cubus  maior e proey
Cuibus,  maior Sy e & 4
Solidum  minus = il 5 mas e W &

pf Eos M o paece L@ Mars

SGr s fo.or muce Wk
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tum.z2.cum dimidio eric. 15 5.quod equale eric fammz quadsatorum duarum par
UM , nempe. 160.cum. 5 5+ o

Hoc vedembfiremus,numerus diuifibilis propofieus fignificerur finca.a.d.& fum
maradicum , noftromodo fimprarum, Jinca.c.h.quarum prima & maior fit.e.f. -
cunda. fg.tertia.g h.cogitemus etiam linean.a.d.ea ratione diviam cffe qua. . h

ebit caim exmodo praccedentis theorematis vaamquanque partium, a. d. iea (¢
L i habenfingulz.¢.h.ad faum, Quodidco dico,ye
incelligamus rect nosdiceze. Sise.h.dac.a.d.crgo-e.£dabic.a.b.atqsira de caeris
Quare permutando fic fe habebir.a-b.ad.b.c.ficut.¢ £adif g idem dico dereliquis.
Tgitur ex.18extiaut. 1,08aui scadem exit propostio quadrati.a. b, ad quadrard.
buc.quz quadsati.c.fiad quadsazum. £g.10t enim funt zqualia cum corum partes
fimiles incer (e funcarquales . Idem dico de proportione quadtai.a. b. nempe ica
fe habere ad.c.dficutquadarum.c.fad quadsacum. g.h,cx quo ¢x.24.quinti pro-
quadratia b.ad fummam quadrarorum duaum parsium,b.c.ct.c.dfic f ha

i quadac.c.£ad fommam quadra- p 5
Al miing oo d

corum.fg.erg:h. At quadracum.c.£xquale | 8
5

eltfummee quadrarorum.f.g. et.g.b. igitur

fic criam e habebitquadratumabaempe | €4 S L
aquale quadsatish.c.cee-g Jdiplmdece. Jidad
exis dignicaribus dices, veerisdisa . theoremate huius fibri,

THEORE
Sh- w1 quogué problemma abantiquis ndesexminatum roponicarquod cials

modicft. Sisy :
- Annumerusaliquisin tres eiyfinodipartesdisidipofft 5 v quadratum vaios e
quale fic fomme quadsatorum Gzrerasim. dussam pacciume’ fmal cum protiucia
vniusinalteram.

Exempligratia, f proponatu namerust s 6. vedain dictim ef didendus,repe
riendus eritalius quilibec numerus , qui tamen fumma fit trium radicam fic & .
‘beneium, vt quadrazum vaius 2gpale G fommiz. quadiarosut dijarum parei '3
;{.nlmm?md‘:m‘omm_ lpesams, wwwmwgermmmkmmmmﬁo
F.Fp.qm(u,wuu nqmgmmwmm.crch»\.mjum,uqmm;um
iphus. 4. quale fis famme quadiazorym catcrarum parsium. fiiud cum; praduy
@0 m\u%qzw,mm.m: d havsu&uma.:;,al Fouvalét.
5 Qi 4+ NETIPE: 3.31( UM, FCTria. pars m efficicmus in cdres
i partibus, QUATI Y3 eit, 16 cm duabussertjsaakergiyero. osmblque factisy
€XqUO qUIIRUN PEITE Gt 5:44. U 4-nois econds2 77 <om bpremmonisy
terti, 1908 prodt ngrccuqdz D EETTIA; F66,GUM 610N, quosd pioductim,

‘sum quadracis (Caundgn & cetria collectum cric.s 44 cum ginonis, "
e e i ead e o s et i

et candem proporcionem ¢fe quadrari.a.b.ad fuma conm. b i
dyg q‘“dii‘"sg’??d mmam quadiorum, -l’:g-:l’-ﬁ’;u. o cum hic nondemne
um.c. £ 2quale fumme quadratorum. fgicg, b fed raius e producto.oh.

Egau quodideme o, fubfoquentes fgura cogicandse crune,
. :qwmwgma{%zﬁw,nﬁ. w:i"m.mwﬁ'm“fﬂ?;’
quadrarum.c.d:q. quadrazum.g by s proc b i e it productum £/

gin
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Viatriangule sum idem facere.

Sitexépligrotia.q. b.xquacor, ccliptica verd.q.a.propofitus alitorizon fito.c.d.
& ftella daca fit.0.1n orientali paree orizontis, circulus vero.a.oille fit, quitranfiés
per polos cclipicae& per centrum ftellz cerminat longitudinem ipfius ficll, &in
ipfo it eius latitudo . Nunc propofitum fit inuenire arcum.d.q. co quodillico fcie
mus punéum.d qua propter oportetnos prius cognofcerc arcum.d.a.qui demptus,
veladditusarcui.a.q. prius cognito cx fuppofito ( nam data nobis eft longitudo, &
Laticudo ftellz ) dabitnobis.d.q. !

Cumigitur voluerimusarcum.d.a.cognofcere,ta faciemus. nam. q.2. cogaitus
nobis eft ex fppolico vt diéeum eftangulus quoque.a.q. b.qui declinationis eclipti
caab quatore eft, angulusdeinde.a. C trianguli-a.biq ) rectus eft, ergo ex.4.primi
copernici cognitus nobis critarcus.
abunec nonangulusa.b.q.vndean-
gulus.ob. . refiduus ex ditobus re-
Gisin duobus primis hic fubfcriptis
figuris nobis itidem cognitus eric ,
ctiam & arcas.b.o.refiduus e com
policus exarcu.a.o. cogrito exfiip-
pofitocii it arcus latirudinisab ecli-
pica. Tuncintriangulo.o. b.e.co-

noftimus atus.o. b. & angulum. o,
-enecnon angulum.b. e. 0. quielt

altiudinis zquatoris ab orizonte ,
quare ex.r2.dicti lib.cognitus nobis
erit angulus.b o. e. Confideremus
deindetriangulum.a.o.d.cuiusa
lusredtus cit, & angulus.a.0. d. i
Litere.a.0.ctiam cognius, vnde cx
fupradicta.g.nobis cognitus eritar-
cus.a.d. & confequenter cognofce-
musarcam . . q. eus refiduum, eu
compofitum, quem quarcbamus.

Sedfihac via inuenire defideras,
cuiorizonti propofia frellg oriatur
cum eodem ecliptice punco. a. lon-
gitudinis,hocaliud nihil effer,quam
cognofcereamplitadinem anguli.a.
b.q.coquodalisorizon, idem.
calus cffer.1.b.o.vnde cum quis fci-
recvnumillorum angalorum quem.
quacor efficit cum orizonte  reli-
quaillico ei innotefcent, fed dictus
angulus. b, iam diximus quomodo
cognofcarur.

Pona-
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THEOREM ARIT 73

glum.eaxerieminutorum. 1 49.8 ecumdorum g 3.¢x0:xinurorum.6o.& .
&, tindicta epiltola, vade redtangulum.o: Feriemin 8.8 fecun. 2 3. & quiare-
dangulum.oi. equalcefretiungalo.a.0.crgoo.i fimilier continebit min. $704.
Nunequia.a.c.vel.o.u denotat ier vnius dict Saturos eeu.¢.vnius dici Touis vedi-
imus ergo.u: o, crie mimurorum, 3, fecun. o. & cetiarum. 0. videlicee eftiarum.
72os{uppofito periodotoraliipfiusSacurnidicrums 10740,z ¢ crie inuord.
ikins .8 ter.a7.vel csca hocct eriarumir 7967. vnde. ofe.crivertiarim
a4, Noncf dixcrimus cum.o.c.ertiarum. 1673 7.dac.o1 velia:. (nam am
“od quamalcera et reriasam. 7240,) quid dabita.u.velo.c. (quia tam vna quam
Hteon eft pastium 32 8-yelarum eric quod dabit. oun-velu.e.el .. quia am viik
o alccra crit parciun. 392 T:qua pastes coniunck cum furint cuin partbus ip=
. dabane coamaait, parcifi7 2 49:que crunt toe diess hoc ltperiodus quafita.
“alis mechodo fimilicer poffumus idem cognofceres feilicet dicendo fi rectangn
Jum.orquod et minurorum.8s. & fecun.2 3-hoe cft fecundoram: s 363:dat rectan
.. minueorutn.6o:8 fecun. 20 Hoceft fecun. 3620.quid dabit i partium
& 38 vndevenietu.parciam. g2 1milicer;c0 quod eadem proportio et rectan
ol Eoad.oxqueoadou.cxprima extivel.18.xo. eptimi feu1 5. quinti-
Poffee criam aliquis dicere . £0.dat.0.x.quid dabit.0.a. vade veniet.o. :qu
dinifo per.o.u. darct. us i 1
©.quinica & habet.a.0-
adocveauadi tex
fapra hiciam citatis.
*“Scdegoindifiacpic
fiola, aliam methodum
obleruaui;que et malti
plicandominura. 8704
per. 30.productamd; i i
i per min.s 363-quali s
dicens.  Si.0F.dat0ui. T g
Vnde exiam {upraditis propofitionibus veniet. . . 8 quia permits
tandoiea e haber.o.fad.c.£ve0.i.adie.qideo dixiy min.8g.cuns fecun, 2 3 dac.
‘quid dabit min. 8704 4 5

THEOREMA "CXITII,

P Roponunt vereres & quaruncalind s nepe (i duo icer agentes ; codem
fanti diverfis? locis proficifcantir 3 ita ve vnus focum: vde alect profetis
eft perat,alterd; altero velocior fic; quoloco quive die fibi inuicem oceurrent:
Exempli gracia, Paauio profoétus quidam Taurinim petics coderififtanti al-
tee Taurino Patauum, eftdsicer.goo.milliarium illc tamenvndecim dicbus , hic
gamoturegulari Gcvniformiappellic. - Quarimus quocmilliaria ‘quifque confece-
it, quords dicbis istr egeric ,priufquam fibjoccurrant. Gk
Tubent nos vereres dies veriufque invicem incer fe multiplicare § €fid; prodi-
&im.gg.irem eriam infummam colligere’s eritd; famma .20.per quani producti..
‘g diuiferimus dabuntur dies.4.cum: 19 . vigefimis vnius dici. At pro milliaribus’
esiufique , pro €0 qui.x.dicbus iter conficit, mulciplicatis.46Si e 41€x 0. vigeli
mis,tum diuifo per.1.dabiur numess:180.4 Pataio Taurindm ¢ eontta » qui
K a  Taw
1
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Quaprépteruna.c. L. ctpiextremumaxismaioris, in codem metlocs erune,
‘hoceftin aliquo cxeremiorum maiosisaxis; & cum punétus.s.coniunt.ss facriccum
ecntroucpunetus.£ parallelg.u. . in extremodisminois rir, & ineodem loco erit
cum.o. & cum. K.Incxefemitatibus vero inca, z.r.nccefle eft vefint duo picks fer
wa,ad firmandom ipfam.z.c.fupes fibic tam lincam fignificantes maiorem axcm
propolicg fedtionis. ) Aiico

Volo
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et.m.g.k.fintre@i. Imaginemur quog; virtutem ipfius.g.applicatam effe extremon
n.cuminclinatione tamen contraria,ideft ad inferiorem parcem, qua quidem virtus
communi quodam conceptu eandem poffidebitvim faftentandiimmobilem diame
trum.g.i.k quam habehat, i eratin.g.cum inclinatione ad fuperiorem partem ,
&ficeriam diameter.n.Lm.non magisab una,quimabalia paree declinabic, quia
cum quedam virtusin.n.reperiatur 2qualis medicrati nireutis ipfius.i. quae wircus ip
fius.i.uim habet deprimendi ipfom.g.ideft.m.pro dimidia i ipfius parce, fequitur,
n.m.debere immobilem permanere. Nune fialia diameter rotulz mobilis rit de-
fampta,que . p.q.0.cuius centrum fit.q.in fitu parallelo ipfi.n.L.m.& fic collocaca,
veconiungendo.o.cum.nanguli.m.n.0.ct.n.o.p.fint recti: fimaginati fuerimus tril
Jarum effepondusipfi*.n.in.o.ct eadé inclinatione ad depralfiorem parcem;lludip
fom,ac f effetin.n.communi conceprufine alicuius diametri musaione praettabi.
Exfi centrum.q.fixum effet,& extremo.p.appoficum fuiffee pondus ipfius.o.cum in
clinationead fuperiorem partemyidem etiam plané preftaret,tiam i nullum ullius
diametri firum;communi fcientia,mutaret, cum extremun, m. deorfum fic ductum
a.g.uirtute dimidiz parcisipfius.i.&abalia huic imili. m. quoque deorfumfictra-
uod quidem.o.deorfum eftalterarum,ob inclinationem ad fuperius
Auirrute pofita in.p.fapponendo centrum.q.fixum, Sed i loco centri fixiimagina
bimurin.q.pondusaliquodaquale ipfi,i. quod duplum erit inuircutead cam, qua
eftipfius. p.&ipfius quoque. g fequecur erid cadem immobilitas horum trium dia-
metrorum. Quia cum fit huiufmodi pondus feuvireus in.q. cum inclinasi
eraria virtui in.p.quz quipolltdinidi par s &icc quz f ipfuso.

‘militer quia,o.trattmeit upraab.n.virtute ipfius.z.quod.m.deorfim trudics
o quanta critvis quam habebitvircus in.q.ferendi deorfium dismetrum:p. o. tanca
‘quoque vireutes iplorum.p.et.o.equales,& equaliter diftantes .q.ipfum ad fupe-
viorem partem inclinabunr, Quamobremnecafcenderynec defcendet,neclocum
mutabi. Supponamusnunc quartam diametrum rotulies.tir. qu e fecunda rora
Tarurn fixarum, paralleta ipfi.p.o.& in co fitu,quo coniungendo cxtrema.r.p.anguli
o.puriet.pirsdintroi,G imaginemur virtucem ipfius.piréperiri in.s.cum inclinario:
ne tamen contrariasideft deorfum verfus,exhis idé quoque pland equetur, idet g
‘nulla harfi quatuor diametrorum mouebitur. quia cundem effe i ci inclinatione
deorfum verfus eficercedicta virtus inis.quem in. p.cuminclinatione furfam verfus.
1 oy 1A ditum ft vireutem ipfus g dimidium vieueis pfiusitrahere.m. qui medid
il st 48 7% 4 cc.n attrabit.o.codem robore et cademvi trahit.p.medio ipfius.. Hucuque ié-
o i s tifice nouimus pondus,auc virtutem ipfius.s.qua eft dimidium ipfi°. . fultinere uim
ot St ilg(omm.i.en q. nam quater tantum, quanta ipfamet vireus ipfius.s.cfe confpi
o, ol n STEf adiunde nobis effent duz alie dizmetri cum ijfidem plant conditionibus jfdé
B greslarionibus veentes,cognofeercmus quod cadem medictas ipfus.i.fesies antum po.
o dminet B deris,quaniaipfa exiteree,eineret. Vndemanifeftd cusdic, @ cidem mediecari
seo' st 872 i ins.nonnihil virturisaddendo,dice diamecrillicd moueréeur fitw. Ee
 pirent! § f"‘"“m(ulgm?uolibcrpuné\o,zliquzm diametrum habent, neceffario fequicur o ini
wiesiea S 4, xiores ad fuperioresaccedere debeant. Attamen i foree cxtremum immobile ip-
cotuny ichées ¢4 fiusfinis non pendeta punéto.c.trochlea fuperioris,fed alligatum fucric ad media

Gonget eansem e inferioris trochleaut ad punctum.i.ope unius trochleg fuperiors immobilis vein &

o ek un e flot gura. A.videre licetsclaré paebit g ribus virtutibus qualibius pondus n.i.pofica
sy aalluts 7 fultinebitychoc eft a.g.ab.i.& ab.k. quarfl vnaqueque tertia pars crit ipfius.i.in con
Vo e 7{ gontrariam pareé;hoc eftrertia pars refiftentiar proprerea g ex zquoincer fe diftdt.
2 sl gie

g i
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Qualiter circulus defignari pofit alios duos circulos
propofitos includens.

CLARISS. PETRO PIZZAMANO.

Vperioribus diebus per tuas literasd me quafiuift, ve modum tibi feribere vel-

Jem,quo circulus defignari pofi circunfribens alios diwos propoficos irculos.

Qua inre vt tibi fatisfaciam quod maximé cupio ica remaccipe.
Propofiti circuli finc, aut inter fe contigui, aut interfecantes vel {eparati.Efto pri-
mi contiguos effe,qui fint.d.b.ct.£q.quord.d.b.maior fi ct.f.q. minor, cori vero
‘centra finc.a ct.0.puné autem cotingentie fit.i.Nic ptrahat.b.a.0.q.per cécra eo
rum ab vna circunfereia ad aliam , que quidem lincatranfibic per punctam. i, ce
11.cerdj Eucli.deinde diametro maiori abfcindacur.i. ¢, ad equalitacem minoris
femidiametsi,quo facto famacur diftancia iner. .ct.b.circino mediance fictod;
£50.0.fcindacur,alio circini pede,circunferentia maioris circuli in puncto,
‘mente concipiemus duas lineas.u.2.d.ct.u.o.ftranfeuntes per corum centra.a.
vlquead circunferentias in pundtis.d.et.£ ipf¢ ericinuicem gquales,co
‘pua fuiczqualis.0.Fiet.a uequalis.c.b. quare, u. £equaliscrit.b.i.fed v.d.crid wqua
Tisbi.ergo.u.d equaliserit u.£& circulus, cuius . d.vel. feric femidiamerercon-
tiguus cricipfis propofitis circulis cx conuerfo. x.iam dicte . Idem dico pio circe
Lisfeinuicem fecantibus . Sed
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&boream, & vt melius dicam aliquem rhombum. Sed quomodo fleti poteft, vt in-
fulaIflandie i fub polo, cius tamen dies, &nox maior non ficlongior fpatio it
‘menfium? vt ipfe pagina.2.in progmio fecundi lib.affitmar, quamuis hoca Bordo
nedefimar. n quo vierg; fallitur, fenti€tes huiufmodi diem ab ingreffi Solis, in
principium geminorum incipere,& in egrefla Leone terminarisidefti.z Maij ad
14 Augufti,quafi i ab zquatore finis Leonis ia declinaret, vt principium gemino-
rum , & finis Aquarij , vt inicium Sagittarij,nam ratio poftulac , tantum de-
clinari ab zquatore finem quantum initium diei , vbi maximus dics. 24. horas ex
cedit, & fic dico de no&ibus: vnde in huiufmodi regione, vbi pertres menfes conti
nuos Sol radios emittit;huiufinodi dies  medietate Tauri incipit, & inmedictate
Leonis terminatur, quz quidem loca 2qualem declinationem habent, & fic nox
erium menfium incipit 3 medietate Scorpionis, & in medietate Aquarij, eadem r3-
tione finitur.
Septima verd pag.idé aic,dies (olftitiales el circa.2 4.Tunij. ticeflet verd,
tuiple videto.Is praterca modus qué ad inueniédi orienté,& occidétem prafcribit
in eodem progmio pag. 63.cft tdiofus, cum femper expeétare nos cogatzquino-
&ijtempus,cumalij modi reperiantur breuiores, qui in qualibet reuolutione primi
‘mobilis obferuari poffunt , quorum vnus eric mediante inuentione linez meridianc
orizonealis, comodo, quo feriprum cftabantiquis mediante Sole , aut Luna, qua:
luminaria in quolibetalio loco,praerqui fub polo eficiung,ve extremitas vmbrac
re@t gnomoniigyri oxigonidfeu ccliptici ducat, ideftinijs locis,quord zenit eft
inter polum,& circulum arcticum,quemadmodum facit , vealijs, exiftentibus ipfis
Iuminaribus extra zquatorem, & circulosaréticos gyrum hyperbolicum reddant.
Sed id quod eidem Porcachio impoffibile effe apud cos; qui habitant fab; polovis
detur,ideft vemaltis racionibus, ve ipfe dicit,fieri non poffic, ut fiatimmediata qug
dam, & Rl e 1200 OB G CoRifam o hTae <5 quod sy
faltem femel conceffa int dies , & nox terminata duodecim horarum, et magisad
‘mirandum impoffibile, quod imaginari poffimus, nam neceffirium effet,ut orizon-
habitatorum {ub polo fecarctzquatorem contraid , quod {uperius admiferat, id-
eftoriz6té Biarmiz, effe eidé ci circulo zquinotiali. Vide etiam quidisab anti-
quis colligat,, Toquens de iis, quz ininfula Taprobana ad finem pag.186.admirabi
tia funt, feribens ciufdem infale habitatoribus, Lunam fiper terram non apparere
abo@tauo ufque ad decimumfextum diem: preter quam , quod etiam feribic , in
eadem infula, tramuntanam non uideri, quod falfum eft, quia hc 3 polo ar@ico
circiter quattior gradibus diftac noftris temporibus . undeabijs qui funt fob 2qua-
tore, cum ea fupra orizontem eft, confpici poteft, cum jjfdem fingulis diebus oria-
2ur, & occidat. Idem etiam prore admirabili feribit, nideri Canopum, quia po-
Joantardtico plus quam quadraginta gradibus diftat.

De erroribus Lucilli Philalthei.

AD EVNDEM
g Vod Lucillus Philaltheus tam eximius Mathematicus fit , ue ipfum Anto-
o,

ius Berga facit, ego quidem non uideo. In fis cnim commentariis de.
dicit primum, Pyramidem,que inter corpora regularia primum locum tence,
fex
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Deueraes intrinfecacanfatrachlearum.
C-AIRAE XL

P Rointelligenda vera, & rinfeca atione, vnde fistuemulritudo sotulazum i
crochlcis caufa fit,ut exigua vis furfum moueat,aut atcollac podera magna . Tma.
inemusduashc bl ochlzss cxplicuas ‘tranfucrfaliterin hunc modum ,
Fdeit fic parod tigniabfixom & paralleld arizeati. cuifincroruleappenfeab infe
siori patcead fuperiorem huicds eregionc oppoficicaliud tigni.c.d quod moueri
pofficab imo ad fumum, fper quod toridem fin rotul aue radi, i annexa poftea
firi s puncio.b. 0, cam facendo pertranfizepe roulas sama pare e
tiore,quam abinferiore; & appenfum deinde cum eric pamoillifigno. ¢.d. mobili
Pondus.E.ducendo poftmodum exeremum.£ funis tranfcuntis perrotulasidem pla
hi it quod trochlgis fimul unitis fieri folec. Cuius quidem effectus ratio fub no-
ftram cognitionem cader faclius in huiu(modi figura.. Imaginemur (eparatim fi2-
ceramsgah.cuius cécram it K.ita frum,ue brachium. gk duplamad brachium. K.
h.fupponendo gt in puncto.gpondus,aut vittutem mouencsm unius libe, &in
h.duarum librarum,abfq; dubio ha du, uireutes in huiufinodi diftantijs & centra.
equales inuicé eriicobrationes pioribus capitibus iam allacas,& flazera orizonalis
Sanchit. Vinde clarum erityg quiuis etiam exigua virtus adiunéta pfi. g. mioucbit
ftaceram extra orizontalem ficum . Nunc i pun@to.i.cx quo medio incer.g. ct. Ko
‘applicaca ericvirus ipfius-h.non amplius conliderato brachio K.h.nclinante uircu-
e ipfius..candem parem verfis, in quam inclinabanquando erat in.h.fed ireus p.
fius g.inclinet contrario modo, diuerfo; ab e0,quo inclinabat privsiclaram quoq;
eritycommuni conceptu,& ob ¢a,qu cap.s huius tradkacus ne dicta. g. b femper
in codem fitu abfque motu manfuram;hancd; Rateram appellabimus mobilem, &
primam. Imaginemur nunc3 punioixo defcender finem.c K. quz folciacpun
Grum.K.exeremum diametri.g-K.quamincelligo pro diametro vnius ex rorulis infe
Fioribus trochlez; & fitn.L.m.diamecer vnius ex rotulis fuperioribus alterius parui
igni defixia parce inclinationis ipfius.g.& parallcla diameto, g K. cuius diametsi
centrum fixum fie.8 it coniunétum.g punéum, & fune cum punéto.m.qua ¢ per-
‘pendicularis i primo diametro.gi.K.quim fecundo.nmadeftita veanguli.n.m.g.
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.0, & oriat.s& per.u.oriat.y.

diifo per. o, ofiatur. 7. & pero .

prouéniatiEcum.n.fic producturm.z.
‘et productm. . in. £ Dico

i equale. m. Sic deinde.

scvnitas, quare ex definitione dini-

fionis cadem crit proportio . s.ad.a,

etziadeaqueacad.o. Sedita fe hat

beraadiy.er.cad flicar.uad:

quo fic habebies. ad.afcut,

& eraadyificur.cad. f. Tague ex s =

axqualitate proportionum fic fha-

bebic sady.fcurz.ad.f. Tgitirex ey

5. fextiaut.2o.feptimi productum,

n.produdo.m.zquale erit,

THEOREMA LXXII,

“ A LIVD quoqueproblemadme inuentum eft , nempe ve proponantar. 4.
A numeri qualefcunque tandem, quorum duo diifbifes (1ot tereius diuifor
nis &duobus pro Libito,queramusds alterius dividentem, qui fic  habeat ve pro
duétum duorum prouenientium quarto numero propofio fit xquale.

Exempli gratia, proponuntur.4.numeri 30.48. 5. 3. porrd. 20, €t 48, ntimeri
fint divifibiles et. 5. dinidés vnius,ut poté.20,Quarédus nunc erit dinidens alterius
‘nempe.48. ciufmodi vt productum proucnicrium equale fit, 2. Diuidam ca
20.per.s-prouenictd;. 4.quem per.48. multiplicabo, nempe peralterum diui
Jem,ficd; prouenict. £2.quod productum per quartum numerum fempe, r2.
fum dabic.16. qui eric diuidens quafitus,quo diifo. 48. proucniet. . fecundum fei
ticet proucnicns, quo per alterum hoc eft. 4.maltiplicato producétas quareus pu-
merus. 13,

- Quod vt fciamus, primiss niime-
vusdiifibilisfignificerur recigulo.
2. i.fecundus re@tangulo.o.uprimus
diuidens laere.a.e. quartum nume-
rum re@angulo.i.o. primum proue.
niens latere.c.ifecundus dividensla
tere.cuhicautem eft quem quari-
‘mas ) cum alterum proueniens figni
ficetur latere. e.0.Iam eadé crit pro-

ortio. ei:ad.c..que.o.i.ad 0. u.
£33 cumcognive inres s
fes.6.i.0:¢t.0.1.quarta quoque.c.u. exregula de tribus immediaré cognoféctur,
oteinabfisipaigus Gl e A

THEO-
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et 5.4 quibus mediantibus cognofcitur longitudo vmbra gnomonis hoc eft.s.a.
& amsuvem dico, mediods azimat Solis,nibilalud fgnificarevolo , ifiangu-
Lum quem rerminat linca azimutalis horologij, hoceft vmbra gnomoniscum -
neameridiana, feu cumerticali inipfo plano horologi. qui quidem anguli, zqua
Jes funcifs, quiin triangulo conflituro ex.n.r.cx.r.0.8 €X.0.z:reperiunturs cuius qui
dem wiangui, angulus pundtir.redtus eft, angulus verd terminatus ab.n.r.ct.0.2.l
Ieeft quem conftiruicazimurciim verticali, velipfi @qualis, vecoalrernus, reliquus
verd in pio.ouille eftqué azimutfaciced meridiano, vel ipfigqualis ve coalcernus.
Vnde quoricfaunque volueris inaliquo plano, orizonti parallelo , lineas hora~
rias ducere, iudico optimum forc f feparati defignate fucrint hi tres figurahoc
eft analemma meridianum,, yel azimutale, vt ita dicam, deinde parallclus inferuies
protropicis , vt ¢go feci cap.5 t.mea gnomonica, qua duz figur , fufficiéees crie
proomnibus horologijs, tam ori-,
zonealibus quem maralibus , non
tamen omning. ideo pro orizon-
calibus, tertiam figuram feparacam
defignaui, que erit circulus. H. L.
K.ciufdem magnicudinis cum ana-
Iemmate, ia quo , duétis duobus
diametris inuicem ad re@os,quo-
sum vnus . H. . fignificet orizon-
talem lineam', reliqua vero ver-
cicalé, ducatur pofiea. 5. a.cam dic
ftans ab.H.I.quanca cft longitudo
gnomonis_horologij orizontalis »
cogitemus, deinde hunc circulum
communem effe omnibus. azimue
necnon plano horologij , in cuius
circunfercntia d punéio k.nadirip-
fius zenit, accipiantur arcus zqua~
lesijs ipforum azimur, quostermi-
nat zenit, & ipli almicantarat , ve
exempli gratia , accipicmus arcum
k.L.aqualemarcui L.z ipfiusana-
lemmatis,duct poftea linca occul
ta.0.Lfignabimusazimuralem.s.a.
inpuncto. 2. vbi hax dulinca ein
i fecant, & c habebims -
am quatitatem ipfius vmbra:
‘monis.s.o.¢ali hora, deindeing?:
zontal
o.cqualisei quginanalemate repe.
itur ,qua yna portio eft commu-
nis fectionis meridiani cum almi-
cantarat, terminara ab axe orizon
s, &3 diametro paralleli. Deinde
dus
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ficerentarfingai ambitus Sarurni ad rationem annorum amplius. 4o:

Videamusnunc vbi agit de Toue,&reperiemus g in primo exemplo cirea anni.
1484. reprehendic Monteregium, quia facit Touem ambulare gradus. 14.cum min.
oAb e £ataidieesmiptedlopncltofiten mebumy 2oy
ita fecundumm ipfam,Tous opuseffet anno vno pro fingulo medio igno. Vbibonus
hicvir paticer cecatit.

Tdeminfecundo exemplo fumptod Stoflerino ait ;g Toui ad curfum vnius gra-
dus, & min.3.opus eft digbus. 30.non autem menfibus.7.& dicbus.28. vbi oftendit,
fe paruum dicrimen facere inter Iouem, & Saturaum.

Miratur poftea g Stoflcrinus faciat laborare generofum Iouem ferd menfibus
fexin vno gradu. Sed inulco magis, ve puco; mirawseffec, i vidiffee, quod idem
Stoflerusin codein o facit, quod Iupirer die.4.[anuarij it in codem pundto, in
quo poftea reperiturdieltima Augufti. At forcaffe dici poffer,quod Tupiter pro-
‘prer prodentiam,& bonitatem faam factus eft Rex omnium Deorum, veaie Hom:
1us, &ideo expulic? fede Saturnum,éeafcendicinaliori carlo. Vnde euenic v fa-
@us Ruericlentior in curfi, Saturnos autemvelocior. Autiam totannoseffe na-
um Touem , ve iure credi poffic eum iam factum effe fenem & pariter tardio
sem infe moucdo, wottictemporis llum decenrum fuifein ibi dilects Arcadia c
Califto . Aue fortaffe erac in alta fpecula intentus audiendo ingenti cereami-
i Timoclis & Damidis, vade pendebat exitium aut gloria fmiliz fize, nam alio-

wquin Stoficrusnion deprehendiffet comtam otiofum & morantem. Sediam relin
‘quams Saturnum & Iouem,dcad Marcem veniamus.

Ferox & inquictus Mars,qui femper bella & ignes pirare folet,etiam, & ipfé ab
Aftrologis factus cft piger , &languidus ; vt veline eum nonnunquam commorari
invino figno fex aue {cptem menfibus; quod mallo pacto placet auchori Animaduer=
fionum,com pag.quia feribars

Quod ciera notam;ab omnibus credicur pofe obferuariy quamuis nobis nonac
cipistur.

Traque ei viderur impofiibile. Quia Mars peragic fium circuitum minus.2. an-
nis. Sed audacior fuifl videtr, qui volueritarguere tot cgregios virosantiquos,
& ccentiores, qui vi diligentes rerum cceleftium obferuatores, ipfis oculis certi &
@i funetam de s effcctibus Mards, quam aliorum,vnde coaéti funt fingere tantam
magnicudinem eiusepicycliscum ipfe nunquam obferuauerit motum,nec huius nec
altcrius planet, (ed tantum viderie ius moram in Ephemeride (criptam. Si cnim
falem dicerer,fealiquo tempore obferuae icerMartis,& comperuifle aliorum opi
nionem fulfam,actuliffetaliquem colorem fententi i, Sed fi obferuaflet ; non
feripfiffer pofica contra, ve puto. Res enimita ¢ habet,quod Mars in omni circai
i epicyclitranfiens perinferiorem parcem ipfiusepicycli, femper commoratur
‘mulis méntibus in vno duodecatemorio Zodiaci,ilicer.6.¢t.7. menfibus, atque
etiam amplius,quod quidem ego (epe obfernaui, prafertim anno. 156. ct. 15 6.
hocordine. Primum infpiciens Ephemeridas tadij, reperi  Mars fecandum cam
egrediebatur retrogradationem circa diem. xa . Tanuarijani 1566:in. 16. grad:
Geminoram. Et fimiliter quodanno.rs &s.die vitima Augufti Mars fururus eracin
codem fipradicto loco,priufquam retrogradi inciperet. Poftea inueni,quod poft
rettogradationem dic.x 1.Aprilis. 15 66.Idem Mars futurus eratin gra.x6. Cancri,
itaq; inbis. so.gradibusd.16. Geminorum ad. x6. Caneri confumebarus fpatiam
‘menfiiim.7.& dierum. 5 1.

Quo
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mentum et quadsaci. gidtoralis. Quaté diplicato.ali. & coniunéto. b. cognofi-
mustorm, q.d. & conféquenter.a.d. fuam radicem, hoc eft fammam duarum radi
Qma.g.ct.gdquemedo..i,cognito, & quadragelimoquinto theoremite fingu:
I cognofcuntur. s 7

THEOR E M-AHLXI [ TL il 4

VR propofiumaliquem nemerunin duas eiufinodi partes diuifori ve fom=
‘ma radicom dictarum partiumqualis it alteri numero propofito:R et (e
cundum numerumin feipfom multiplicant , €x quo quadsazo ; primum datum nu-
‘merum detrahunt s rur{usd reliduum i feipfam mivltiplicant , & cx co quadrato.
quarcam partcm defumunt,qud ex quadraco dimidij primi numeci decrahunt  radi=
cemdue quadraram refidui cum iunxerint,& ex dimidio primi numeri derraxerint ,
partes quafica proferuntur. g :
Exempli graia, i proponeretur primus numerus,2o. dividendus ct. 6. fecundus
pro fumma radicum, hune fecundum.s. in (eipfammalkiplicabimas , dabiturd nu-
‘merus.36. ex quo quadrato primus numerus detrahetur, {upereritd; numerus. 16.
qui quadracus dabit.2 5 6.cuius numeri quarts pars umetur, nempe-64.qua ex q
drato dimidij primi numeri detrahetury nempe-1oo.fipereritds.36.cuius radix qﬁi
draca. 6. conjuncta & deeradta ex.1o.dabit. 16. pastem maioremct.ginorcm, ¢
‘Cuius rei hiee fpecalatio, primus numerus dinifibilis Ggnificerur finca.a.b.divi-

fain punco. c. in parces adhuc incognitas, et.,c.ie productum.a:eiincibeitem.qe
p-fecundum numerum fignificet,=qualem fummz radicum, qua puncta. n. diftin
guancur.. Poftmodum orum quadratum. p.d.erigatur ( quod nobisft cognittm )
Tnduio quadrata divifum.o.p.ct.0.d.quoru famma.a.b.cum detur , cognita rema-
nerfumma duor fupy 1.0.0.¢1.0.q. qua quadraa cf feritdabit quadruy
plii quadrati fapplem: uadrupld, pm«?n&La.c.:tmimuxx.xy. theo,
‘remate huius libri quadratum ek iplius.q.0. ficd; porerant etiam veréres quadrare:
dimidium differentiz. a.b.ab.p.d.nempe quadrato fantummodo fipplemento. qir
o. Tunc habito.a.c.¢ius ope ranquam produdti.a.c.in. e:b.exg5:theoremare fingu:
L partes cognofcentur. 3

uod alia etiam ratione praftari poterat » nempe cognito fipplemento .
qo-diftinguendz radices q.0.¢t.n.p.cx. 45 theoremate,, quibus coguitis, corum
ctiam quadrata cogaofcuntur.

4] w TR 2
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n obic o ipfo, lumen enim abipfo obieéto refiexum, feipfum diffindic vadi
que,& radiiptus lominis refizxi, ve plurimum (¢inuicem fecant. - Vade in ipfo ae
s it omnes mifti. Qua proper natura fagacifima pupillam oculi animalibuszam
paruam confiruxicad fuperficicm tam ample fphera ipfiusoculi ve diftindie vide-
renruromnia obicéta.

Nolo ctiamibi tacere,quod quoriefeung oculorum pupille pofice fucrint net
catherum incidentiz, & {uperficien
fpeculs (pharici concavi.vt purainli-
neis.d.t.cttnin figura.D. cuncnullo
pacto poffenus videre vnam imagi=
nem obicctisfed duas necnon confu~
s¢, propterea g nullo pacto radijt.de
ettreflexi pocerine smbo v ¢l
ambobusaxibus vifialibus. eo quod
axesvifbales nunquam poffuntinui=
cemineerficari poftvim, fed fem-
perante ipfom,vnde nec inuicem pa- -
rallelipoffunc efe.

Dicoctiam, quod fi obieGuminci
deritin cadem fuperficie  in qua duo
axes viftales,vel radij reflexi reperifiturhoc eft in vna eademd fuperficie refiexio-
nis , tunc locusimaginis non eritin cathero incidentiz, €0 quod interfcdtio axium
vifitalium non ericin ipfo catheto fed extra, in qua interfe@ione fizvifio vniustan-
tummodo imaginis,quod antiqui non animaduercerunc.  Hoc autem dico defpe-
culofpharico concauo. {

Speculatiocuinfdam propoficionis arithmetice.
AD EVNDEM
S Peculatio vltime propofitionis quam numerorum via fntieni , e cft. Tmagi.
nemu riangulum.r. .0.abfcifum  circulo, in cuius circunierentia it puncty
. foperioris anguliipfius triznguli, vel ctiam non ftabfcifum dummodo protsaban
e linca visad circunferentiam quo ad oppoficum latus defcédant du.r.
fira g.K. 0. wqualis it.E¢.vnde hre.g.linea fecabuntura circulo diéko in punis.n.
cb.u. Dico nunc g producta,o.r.n.ct.c.c.uiequalia crant produdts. K.t ¢, et
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cundum figuram quadrilateram.q. d: r. & Communis utem fe o fiperficic
cum diéto plano it . perpendiculatis rit. s.4. fuperficici orizontilic
. i onti perpendicularis ex. 18. eiufdem,cur. 0. p. e
dem perpendicularisexiftat. Vide.dx.ericaltitudo triangul.i.q.d: & aqualisiph
0.p. €x, 34. primi. Sit deinde.o.l:comunis fettio fupeefeici trisngularis.o: a. . i
{uperficic.p.t.qua.o.|fecando lineam. . il punéto.Z.nobis oftendet quantum
ftare feu e inplano ab.q. d. medio ipfius.z. i
prafuppofuimus.p.L. in codem mediojinter.us. et.a.n. ideo.x. q. cqualis érit. x.d.
& g lib.primi.iq. arallela ipfi.q.d.ex.6.1ib. 1 1. cumipfa quog
Seperpendialarisfaperficicpicx.19: efiem. Hun(queigiacinfigura cof-
porea. A. prodeunt inlucem omnes caufie effeétuum figure fuperficialis. A ideft vi
defiatvtinipfa figura faperficiali, trianguhum.o.p.L.tale confiirgar,& quid fignifi-
cct.0.¢t.0:p.c pul. ct. 0.1, & quam ob caufam tale quoque formetur criangul
q.d.atque in tantam altitudinens quantam obtinet.o.p. S quid fine larerat-q-eel.
d.8& quare erigarur.¥iiparallela ipf.p.o- - p. 0. tantofpatio diftans, & qua
sasione producarur i punéto Zuipfa Z.r.e.parallelaipfi. q.d | {
Nunc obferuandum eft, quod i planum ipfius figura corporeaaliquan-
wulum inclinacum eflec orizontem verfis,anguli.i.q.d.c.i. d. q. maiores exifterent,
quam cum idem eftipfiorizonti perpendiculare,quemadmodum clare demonftra-
um fuicin. 3.primi Vitelionis.
. Nonigiturrecee fi i figura fuperficiali ducacur 3 punéo.B. parallelaipfi. q. d.
abfyl. maiori aperraraangulorum.i.qid.ct.id.q: o
SVPEREICIALISY f
L i 3Ly Bl 9.

W 4
= CAP II,

M. verd e prcedoncs g ncelldhecrun, il quogue eicncel-
ligere duas fubfequentes.B.B. in corporea quarum.p.L. extra lineas..s.ca.n.
‘reperitur,vbi enim aduertendun efit oportcte famere femper. i x. figure fuperfi-
cialiszqualem ciyqua eft corporea,e cidem fuperficiali, adiungere. x. . equalem
eisque eft corpore, & compofito,p.d. ex dictis duabuslineis, infigura fuperficiali;
addere.d.q.aqualen eisquz eftfigurz corporez, deinde accipere punétum. lin -t
Q. perficiali
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<« Quamuis Eutotius fctibac fuper dias vitimas1ib.fecandi de centris grauit nikil

‘mirot ipfumtibi non atisfacere. Accipe igirur quod cgo nunc tibimitco.
Archimedes o inloco primi fupp
proportionalcs.a.b:

in penultima dicti libri quacuor lincas
b: b .. fopponit etiam quod proportio quaeftip(is,

< badc.a.cadé firquzipfios.£ g.adtres quintasipfiusia.d.ge suod proporiocom

policidupliipfius:a.b.cum quadruplo ipfus.b.c.cum fexéuplo ipf

',vu.g.b!.uo.ob.‘md.bd.a
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Proponant hi nunierwmiin binas eiufinodi partes dinidendum , ve fumma qua-
dratorum diétarum partium , alteri numero pofibili propofito wqualis fic, pofli-
biliinquam ezeritn f ciufmodi numerus propofitus ,minoreffet producto cotius
‘primiin foum dimidium, effet huiufmodi factum impoffibile. Quod nos exequi
cupientes ; famamus primum numer propofitum, quem in f¢ ipfam multiplice-
mus. abhoc quadsato deducamus {eundum numerum propoficum, tum quod re-
‘manferic duplicernus,quod duplum denuo iubeo ex ¢odem primo quadrato detra-
hi,accepta poftea radice quadrara refidui & dempta ex priori namero propolito ,
tunc dimidinm réfidui vnapass erit ex duabus primi numeri qufica.

Exempligratia proponanzur. a0, dividenda.in duas eiufinodi parees, ve famma.
quadratorum ipfarum parciuri qualis/it. 272+ qui numerus maior cft. 200.maior
inquamdimidio quadrati.goe.ipfonim. 20. hicautem numerus. 2732, & quadia-
£0.400.deducitur;remanchic enim.128,quod duplicari iubeo,producttur iquidé.
256. que paticer dedudia quadrato totaliremencbunt, 144. cuius radicem (i
volo squ erit. 12.8 dempta.cx, 20. priori numero dato remanebit. 8.cuius di-
‘midium exit. 4 pars vna ex qualitis, que exprimo numero propofito. 20.detra-
hetur, remancbitd- 16. proaltera patte .

Cuigs demonftrationis caufas i primis cogitemus quadratum.a.c.cognitum nu-
‘meri.a.b.ptima propofitiqui cogicetur diuifiss in duo quadrata.d. e. et.e.b. duo-
Gue fapplemerita:a. e. ct. e;c. numerusaurem fumma duorum quadratorum. d. e
b. pro fecundo propofito datur; ex quo., fumma duorum fapplementorum. a.¢. ¢
confequenter erit cognita , que cum duplicata fucrit., & quatuor hac fipplements
cogitatione accommodata , prout in ;
quadrato. f.g.apparee (quiisidipfum
proucnirecfimodo Eucl. oétaua feciidi i 8
apraretur) aquali quadrato.a. cita. ve
cogitatis quatuior fupplementis pumeri B A
cogniti in quadrato. f.g. cx confequen=
ti cognfcerur numerus quadrati: partia b
lis. hi. & vna etiam eius radix qua.de- & 5 K
trada éx numero 2. b.aut. £.n. quod
idem eft) primo propofiti , relinquerur numerus cognicus duplum. x.n, aut. & by
pars Vna totius. a. b. ex quo uerumerichoc meum problema.

THEOREMA XXVIIL

S 1 quis&aliam rationem perficienda

huius rei quarat , hoc praftes inucn-
0 numero huius fapplementi ,-cum in.
prcedenti theoremare diGtum fucrit,
qua ratione manifelterur duplum fupple-
‘menti ipfius.

Cogitemusin fubferipta figuralincam.
a.b.anquam primum numerum propofi-
tum, & produdum..a; e fapplemento.a. ¢, prim precedentis figurae equale ficy
a abantiquistradito procedatur, ad quadrarum redu@o dimidios

. quod eric. b. d.€xquo dewrahatur deinde.a. . quare femanes
y bit

o

|
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eft, b, fecundum ipfivs bfbmi,ffeeundum, . . ertium, fed § dictum rerdium.c.
valde diffonanseffet cum. b. fecondo ipfius clami, tunc ipfam . c. incendo autre.
mitto, quoufque aliquo modo fit confonans per f¢xtam maiorem aliquantalum cx
ccffiuam cum.b.fecundo ipfius clami,cum quo poftea.c. confonarealiqaantulum fa
cio.f.fecundum per quintam defectivam , & cum hoc demum. b. fecundum ipfius
bfabmiquo fato concordo fecundam.c.cum tertio peroctauam, cum quo feeun.
do.c.poftca concordo tertium.g.pertalem quintam, quod ipfm cerium.g.cum fe-
cundob.ipfius bfibmi confonet tolerabiliter per fextam maiorem aliqudtulum cx-
ceffivamdeinde cumifo tertio.g.concordo terium.d.per talem quintamsta quod
ipfum.3.d.concordettolerabiliter cum. 2. per fextam maiorem cxcefiuam, poftea
+ cum hoc.3.d.concordo.2.d.per octauam perfecie,cum quo. 2.d. poftea concordo.
3.per quintam,vtin alijs i ¢ftita v cua.c.confonec alis foxea maior,ve fupra
dictum eft,cum quo.3.2.poftea concordo..c.per quincam, ve dictum it fca quiod
- cum.3.g.faciat extam maiorem ve fupra,poftea cum hoc.e.concordo. . ¢ per oéka
yam,cum quo concordob.quadram tercium per quineam,vediétum el ica quod cif
2.d.faciatfextam maiorem fimilemalijs fuperius didtis,cum quo.b.quadratorertio
concordo tertium nigrum ipfius. £ per quintam,ita quod cum. 3.a.ficiac fextam ma.
iorem,vefupra,deinde cum hoc concordo.a. . nigrum per otauam, cum quo, per
quintam concordo 3.c.nigrumita quod cum. 2.c. faciac fexcam dictam , demum ¢
hoc concordo.4.g.nigram per quintamta quod faciat cum. 3. b. quadraco fextam
K e e e quod.gnigrum nulla quinta am-
pliuseperitur; poftea cum ifis chordis concordo per octauas omnes alias ab acutis

adgraucs.
GABbCxDbEFxgxabbexdbe fx g*abbexdbefrgx
BT RaXTTEsREa%ha 259555 39539393 93500

Valde eriam admiration dignum cft , quod perfectiores quaque confonan
izita in harmonica diuiffonc fibi nuicem conueniant ,ve diapafon cum diapenre,
cum diapafondiapente,cum dicono, cum hexachordo maioti cum bisdiapafon, ¢
decimalcptimamaiori. Nam inipfadiapafon,harmonice locitur diapentein par
te graviori,& diareffaroninacuriori. In diapente verd harmonice locantar diconas
in parte grauiori, & femiditonusinacutiori . Inditono harmonice locancur tonus
maiorinparte grauiori& tonus mirlor inacutiori - In hexachordo maiori, harmon
nicé locantur diateffaron in parte gratiori, & ditonusinacutiori. Indiapafondia-

ence , harmonicé locantur diapafonin parte graviori, & diapentein acuriori.
Ftidapsionybtfmonics ocantivaetian siorin parecgiaviori& hexacho
‘dum minus in acutiori.In decimafeptima maiori, harmonicé locancur diapafondia-
-penein parte grauiori, & hexachordum maiusin parte acutiori. Tt quod tonus
ooty ditono,proportionalis eftipfi ditonoin diapenre. Tonus vero
quinonusin ipfo ditono,proportionalisefttriemitonio, vl fefquiconio feu femid
tono (quadidem cftyindiapente.. Ditonusautem in diapente , proporcionaliseft
ipfi diapence o diapafon. Sefquitonusver in diapente, proportionslis cft diarel:
faronin diapafon. Etfic de fingulis. Ita quod ronus felquiodtauus in dicono,dicp-
nusin diapente;diatcflaron in hexachordo maiordiapente in diapafon ,diapafon
in diapafondiapente, decimamaior in bisdiapafon, diapafondiapente in decima..

feprima
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Quemadmodum ex [upradiétis caunfis omnes Saterarum €5
nectivm caufadependeant .

CAP. IILI

v Tsbrachijlongiorisalicuius fater,aut vedtis;maior breuiotis,ab ijs,quain fa
perioribus capitibus diximus, ideft g niratur pendeacué magis auc minusa
centro pondusin excremitate brachij maioris pofitum,oboriur. Quamobremillud
3 nobis primo_eft cognofcendum , ffateras, autvedtes , puras mathematicas li-
neas non ¢ffc, ed naturales hincque exifkere corpora cum materia coniunta. Nunc
dgin imaginemur s xm {apesficem e que (cundum ongicadinemasem 2
ter cindic.& fupponamus ipfius centrum eflé printum in.i.& maius brachium cfle
v minusautem. i.n. & lincam verticalem. i. 0. quae tana i, quanca oft (pificu-
do,aur crafitiespfius facera: 3 fuperiori atcre ad inferius,ad faciliorem incelligen-
tiam, fpponendo.n.s.parallelogrimam. Pofics igitur duobus ponderibus equali-
busin extremizatibus brachiorum,esperientia innorefit,g pondusad. u.5. appens
fiam, viol entiam faciet ponderiappenfo ad.n.x.fed nos volumus inueftigarc caus
‘huius effectus,quaa nemine ynquam licerarum monumentis, g {ciam , conlignata
foic. Tam diximas fateram,auc vectem materialem cffe &.n.s.cius fupetficiem me-
diam, fpponendo.i.cffe centrum quo nititur dicta flarera aue vedtis; Cam hocer-
ita (¢ habeat,fintu.s.t.n.x.linczinclinationum ponderum, & imaginemur; g
icta pondera pendeant puncis.u.ct.n.vereucra pendent, csiams i appenta effene
fubis.ct. x. quia punGum.u.& puncéum.n.ica conitméta funt cum.s.
erabicalecrum quoque traha. Imaginemur quoque duas lincas. . 115
i faciatangulum.o.i.c.zqualem angulo.o.i.n. Hinc claré nobis paebir, f quisipii
e.pondusipfius.u. (g 2quale eft ponderi.n.) appenderer,id candem plané vim habe
ret,quam pondus ipfius.n.habe, g fatcrar neque firfum, neque deorfam mouc-
ret,qpia ambo pondera ad centrum.i.mediantibuslineis.c.i.ct.n.i. exequo annite-
rentur, fed dicto pondere pofico in.ulinea.u. i. per quam pondus centro anni
magis orizontalis quam.e.ifit & linea.u.s.inclinationis fongius diftans 3 centro.
quam linea.c.t.vnde huinfmodi pondus magis quoque liberum  centroi.refuleat.
magisque ponderofim, quam cum eatin.c.atione conum, quz primo & fecundo
capitibus diximus,cob hanc caufam fperat pondus poficumin.n.. Sed i centrum:
fueri imaginabimur duas lineas.o.s.c5.0.x.8 fapponemus quod pondera po-
fita finc in.s. et. x:vnde exiftente magis orizoneali linca.o.s.quam crit.0.x. & linea
inclinationis longius diftante  centro.0.quim linca.c.t.cius pondus crit quogs
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Quiod invniuerfum nee etiam potefl effe verum in pleno,quia cap. 14 iam pro- -
bauinon eandem proportionem cife nter fuperficies corporum, & ipfacorpora. +

Quomods dignofeatur proportioselocitatis duorum [imillum
corporum emageniorum inaqualium.

C AP. XVIIL

Tiam fircperire in qua proportione motus naturalicer moucantur duo corpo-
E 1a, figura & materia fimilia,ingqualia tamenad inuicem;non facile fit,often-
‘dam tamen qua ratione id confequi poffimus.

‘Proponancur nobis,exempli gratia,duo corpora.a.ct. ofphericasingqualia inui=
cem,0mogencatamen materia,quorum.a.maiusfic; fi voluerimusinuenire in qua
nam velocitatis proportione naruraliter mouerentur. Volo veinquiratur corpus.i.
fphericum,alia tamen & dinerfa materia confians,fed pondere equale corpori.o. &
{hperfcic tam proportionata fuperficii corporisa.quam cft ca,que cft i ponde-
sisad pondusipfius.a. Hoc facto,, indagerur, quanam erit proportio inter fu-
pehicics corporum.i.ct.0.que femper dupla cft vel fubdupla ci qua eft diametro-
Tumut iam cap.15.dixis& hee proportio fuperficierum fphericarum ipfi*.o.ct.i.fub
trahaturabaqualicate,quod igitur remanebit, erit proportio velocitard inter duo-

 corpora.o.ctiideftintes.0.ct.a.ve exempli graria,fi proportio fupesficici.o.fuperfi
ciciipliusi fefquitertia cffe,fub

erahendo eamab equalitate, rema-
neret pportio fubfefquitertia,vnde & i 9,
velocitas corporis maioris{ quodin
‘prefenti loco fupponitur cife.0.)eiy B
que eft corporis minoris, quale el
i

corpus.i. fubfefquitertia efec s aue

dicamus quod.i.effee velocius ipfo

o.in proporione fefquitertia ex fe

cando fuppofico fecundi capitis huivs libri.Sed.i.tam velos eftquym ipfum. a.cx.
£1.cap.ergo proportio velocitatis ipfius.a.{efquitertia crit ci.que eftipfius.o.

Quam fit inanis ab Ariflotele [ufteptademonfiratioquod
wacuum non detur.

CAP XIX.

Exijs,quzﬁxpcﬁnsd:manuuimmiadlécognnr:i poteftirritam effe camratio
nem, quam Ariftoteles.8.cap.lib..phylicorum ad deftruendum vacuum, c3.
finxic. Veigituridem facilius oftendamus,comptzhendamus imaginasione infini=
ta media corporea,quoram vnum altero rarius fit,in qua placuerit nobis ¢x propor
tionibus,incipiendo abuno,imaginemr ctiam corpus.Q.denfius primo medio,cu-
ius corporis,totalis ?auixzs fit.a.b.& pofitum in ipfo medio,amitcat partem.c.b.ip-
fius gravicatis,& in [ccundo medio amittat.i.b.& fic per gradus vnde nobis patebit
Z 2 dige
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buct.b.ad.g & fimilicer proportiofad-hicoponiturexcis quefuntfad.cct.cad.d.
et.dad.h. ¥

THEOR. V. ET VL

Cinea s.etésheoremanihil notanduin occurrit.
THEOR. VIL VILL IX. X. XL XIL XIIL
e Heoremata . 6.in.1 3. cum fine de obiectis incelligibilibus, fine vilo medio ,
abintelleu cognitis,inter axiomaraa me relaca faerunt. 7. inquam quinti
Fuclid.fecimus tertiurt Poftulatam, 8. quintum, g.quartum,. 1 o.fextum, .1 1.fepti
UM, T 2. OGANNM, .1 3.NONUM, Z
THEOREM, XIIL i
Vartumdecimum Theorema ex Euclide demonftrabitur, mutatis tantuin
theorematibus ab interprete notatis, ita vt 1oco. 7.8 noni & decimi it
certium.5 4scr.6.poftulatum me propoficum. ;

THEOR. XV. :
Q Vintumdecimum Theorema fic demonftrabos Sitexempli gratia,a.termi-

‘nusantecedens.ct.b.confequens, qui- 5
‘busduo multiplices fumantur. c.et.d. Dico

3 u glikeshiug e Bohikhed 3
candem proportionem habiturum ¢, d. d. T
quam.a.adb.habet. In primisenim manife- 4

£12 patet quamlibet partemipfius. c. habita- '—4&

1am eandem proportionemcum qualibetpar

ze.d.quam habet. 2.ad. b.quare ex. 7.¢5.8.p0. s s
fhulato propofitum clucefeet « b

THEOREM XVIL

Extumdecimum¢hcorema fic demonfirabicir. Sitexempli caufz,cadem pro
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Si autéresvifibilis oculusds ambo fuerint intra circulum, tic pofibile effcquod,
16gitudo,u.b.n.modo maior;modo minor,modo verd zqualiscilet ipfa.u.o.n. niic.
Quod criamaffirmo de.u. b.p.fimiliter etiam euenict  vaus terminorum.u.vel. n.
fueritintra ciccunferentiam, reliquus vero exera ip@am.

Confideremus nunc hicinfafcriptam. 4.iguram vbi.d.b.p.ficcircunferentia oxy
iunill’mrJIipricn(qnndidemck)(uiusmimlmﬁbd.p.il\qm,dunmmini,mn.

inccentra ciusgenrationis:bx.verd itminor axis. maginemut eridm circulum,
buo.x.cuius femidiamerer fit.c.b.non maior medicrare minorisaxis, ne circunferen-
tia huiufinodi cicculi fecee circunferentiam oxygoniam .. Cogitemus ctiam circu~
Turn. b.c. cuius femidiameter, minor non fic minori axe.b.x. ipfiusoxygoniz , ne &
inuicem fecent hujufinodi circunferentiafint ctiamambo corum centran linca.b.
x.minoris axis, & puncium.b.fit commune vuicuique carum periphariarum, vnde
‘minor cireulus , tous infra,maior autem., totus €xtra.ipfam figurd oxygoniam eric,
Nuncad partem.o.r.c.vbi non communicant inuicem ipfe circunferentia ducan-
. per. b.et.r.cogitcturtranfirc alium cireulum, cuius cens
‘omnesdj it circuli imaginentur rium dierforum fpharico-
rum fpeculorum ,vnde pro genera
tioneipfi’ oxygonig,euex.s 3. ter
tij Pergei, habebis longitudinem.
u.c.n.cqualem cffe longitudini.ub.
n&ei, queeftu.o.n. ( veminorij
fauirn.cx.2 .primi Euclidis) mi-
noripfa.wb. . &longitudiném. .
eat.(vemaior ipfa.u.rn.excadem.
2 1.primi Eucli.) maioripfa. ubn.
Sed i quisvellet hoc demonftrare
ope circuli, vni? tatimodo fpeculiy
multiplicadoipfas oxygonias qué- 4 :
admodum deipfiscirculis fecimus , obtineret fimiliter propoficum,
Solutio dubitationis. 5 3
AD EVNDEM.
Ationalis eft dubitatio tug
verum (i circulus misior hoc
eft-b.o.habea fuum centrum inmi
noriaxe incer centrum oxygoni s
ecb: exiftente. b. extremo axis mi-
notis,communedsambobus cireurt-
ferentijscirculi ilicer 8coxigonic).
diétus circulus minor,, plura punéta. |
‘communia habeat cumipfis ircun-
ferentijs.

Cuidubieationi refpSdeoquod
quot ue cenrrumalicuiuscir
culfueritidem cumic. centro oxy~
oniie, velinter.c.ctb.in inceruale
o (cilicet minoris axis; exiftentc.b.
fusextremitate communiambabus

cir-
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T finumerusmilliarium rrimi viatoris difpar frerit , fecundum numero pari

femper fuperabit, v faci

exquoillud fequerur, futuram quandam diem , qua
queilla dics.u.n.fequitur erid tranfacra ca di,

quot iter cgere anteaquam ad diem. wn.
perucnirent, vt anto numero primusa fe-
cundo fuperceur , qudto fecundum primus
fuperauerat , vade rotalis numerus.o.f mi
nor erit duplo. 0,n. vnitate ex communi
‘conceptionefed ita etiam fe habet termi-
nus,.n.hoc eft minor duplo.o.n.per. 0. vt
s4.theoremate dictam fuit itaque.o.£, 2
quali critu.n.quoderarpropofitum.

e erit fequentem figaram confideranti incelligere ,
aria milliaria conficient, Sic=

5

rotdicl

us veriqueambulandum effe

THEOREMA CIX

S IN verd progrefio fecundi viatoris; nonab vnitate fed 2 binari

inchoata;

per binarium quogue afeenderet; numerusdy milliarium diurnorum primi via
coris par et abfque dubio quadamdie paria milliaria veerq; conficeret, que figni
ficetur.un.qua tranfaaytoe dicbus verique ambulidum eit, quot fucrte i primus

fecundum fuperaret, v totidem alifspri-
musa fecundo fuperceur , in qua timen.
progreffionie terminus.un.femper duplus
eftnumeroterminorum.o.n.ex.95 theo-
rematestotd; fantinfra.u.n.cermini vique
ad.fiquor fupra.cx quoillud fequicur om
nesterminosaut dies.o.n.£paucioreseffe
wn.vnitaté, atque ita praecipit regula de-
erahendam effc vnitatem ex numera mil-

diarium diurnorum primi viazosis, fi dierum numerum habere voluerimus.

THEOREMA CX.

rrT :‘r.,"
B
Y

[T

siiieEey

QED finciufinodiprogreffone numerus milliium disenorim prim vato-
)i difpar fuerit, patet quod primus fecundumaumero difpari fiperabic, do-

necad vnitatem peracniaturvi-
ciffimd; primum fecundus , i
choando ab vnitate, quare nul-
Tavnqud die paria milliaria veer-

ue conficict it ifaque vltima.

s, qua primusfecundum vnita
tem ancecedit.u. n. qui terminus.

lus €t numero termiorum
o.n.&cumilladie primus fecun-
dum milliario antecedas,fequen

te
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De siera canfa3 o.quastionis .« e &
o
C A P.” XXIHI, (
Era ratio , cur homio dum'feder ( on tamen’ Turcarum more  relic
fefe in pedes erigere,calcancosretrahit, ve cfficiat angulum acutam,un fe-

‘moribus coxisa parce inferiori,& ventrem inclinat, ad conftituendum angu
Jom acurum in pesior partsca f v oivscorporis pondus) exuo, Klftah
oppolitis parcibus circundce lineam rectam, que tranfit perlocumyin quo conqic
{cunc pedes verfus mundi centrum.ideftuc edatur ¢quilibrinm ponderis ipfius cor-
poris circum lincam llam, quefub pedibusinferuit pro fparo.. Vnde aperiendo,
‘einde dios duosangulos circa dictam lincd,abfque vila difficultate erigitur cor-
pus,& abfque periculo in alterutram pastem cadendi

Deratione.3 5.6 ultima questionss.
CAP. XXV.

N Er i e, e reperiuntur in vorticibus aquarum , femper’ verlus
medium ipfarum vertiginum voiunur , inde promanat » quod media
vertiginum femper depreffiora funt , vnde quéd dita corpora ad medium acce-
dant,nihil aliud eft quimipfa corpora fio pondere grauiratedue defcenderefign
ra cnim vorticibus cft quafi conica , & concaua cum angulo deorfim,& gyro bafis
furfum. Arque haec vera cft huius effectus caufa, & non ea quam Ariflotcles ponit,
4 quo aliarum omnium quaftionum, quas ego omili rationcsfunt ben propofica:

DISPV-
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Sit exempli gratia ftella.o. ecli
pricaverd.d. q. zquator autem.
P-q.punéusvero eclipticz, com
quo ftella oritura fit.c.orizon de
mi.o. e.. vbiftella oriri pofic ci
pun@o.e. Namcum fiella pro-
ponitur, datur etiam cius longi-
tudo,necronlatitudo, quare ar—
cusia.q.& arcus.a’o. nobis cogni
;, cum fupponatur arcus.a.
ouclle circulilatitudins, et. 2. o,
Iatitudo ipfius ftell, & angulus
a.re@us rit, & quia punéium.c.
daturyergo arcus.a.o. & arcus. 2.
e.fimul cti angulo.a.reo cogni-
tifunt, ynde ex.11.primilib, co
pernici,angulus.a.e.0. cognofce-
cun,& angulus.q.eio. fimiliter, ve
reliduum ex duobustediis quo.c
mediante cum angulo.q.declina
tionisab aquatore , medianted;
latere.q.¢.cognito,cognitis quo
quenobis erit angnlusce. t. . cx
22.ciafdem.qui quidem angulus
eritaltitudinis aquarorisabori-
zonte quafito’, qui demprus 3
90. gradibu, dabit altitudinem
poliab orizonte quafio.

Tnuenire poftea gradum ecliptice,cum quo fella daa oriatur ad otizontem pro
poficum  nullius eft difficulsaris. X

Ponamus exempli gratia,aliquem (cire velfe gradum ecliptica, cuntquo canicu-
laoritur ad orizontem, cui polus boreus eleuarur per gradus.4 4.que canicula fup-
‘ponatur habere gradus. ¥g.cum min.2 4. Cancri longitudinis, & gra.16.min.to.lati-
udinismeridian, quarere primum oportet cius declinationem ex doina. .pro
blematis tabularum direétionum Monteregij , qua crit graduum. .cum minucis.s.
feprentrionalis, deinde inuenirc cius afcenfionem reftam cx dottina. . problema
s eiufdem Monteregij, qu erit gra.xo8.mi.42.deinde medidte declinatione iam
imucneainsbolisdiferentiarom sceng ol Polo.4g.accipiemus differen-
tiamaftenfionum, qua differtrecta ab obliqua,, quain prafenti exemplo eric gea.
5.min.5 5.qua dempraab afcenfione re@a ftell, vt praefens exemplum exigitrelin
‘quetniobis afcenfionem obliquam telli propofite ad polum.gra.q4. qua erit gra.
Xo3.minu.47.qua medianee,in abulisafientionum obliquartsp poli. 4.4 . habebi
mus gradum & minutum eclipticg cum quo flella oricur. quod in cafi noftro crit
gea-2.min.S. Leonis, fed i ecum non fuerint rabul dicte,potes clegancer omnia
hac perficere via triangulorum (pharicorum .

Vi
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reducere putatnullo fundamento nititur,quia non eft femper dicendum, quod qud
tovelociorfit qurdam pila, anco rectius moueatur, quia i dici poffetyviquead cer
tum quendam terminum velocitatis, per tantum (paci eam aptam effe, verectaper
feéet mouearur, fed fivelociusiret, non tamen futurum, v per idem {patium re-
&ius moueretur, fed quod per longius fpatium recta motum perageret., & fic nihil
haberecquodreplicaret ,praer quam quod ipfe fupponit id quodin 18 . quafico
negat, in quo it pilam wicinam orificio,non adeo uclocem effé,quam cumaliquan~
culum ab codem eft remota,racione refiftentiz fui cyllindriaerei. Sed quod pila
reca ear quanto altior,au depreffior bobarda eriti6 it, quia linea inclinationis na
curalis cam linea inclinationis uiolentx angulum reGtum non facitunde quantolon
gius diftard reéto huiufiodi angul?,ffue it acurus fiue obrafis, anto minorem uim:
Habet , codem plant feré modo quem tertio capite mei tradacus de rebus mechani
cis deferipi. Quiainiétibus cletatis, icer inclinationis violent ipfus pili verfis
terminum ad quem, incipiendo  loco ipfius pili cum itinere inclinationis natura-
lis;angulum obrufum , & in ictibus inclinatis acuum conflituic. Neque etiam hic
precermitcam notatu dignum errorem, quem Tartalea eodern loco commitit, e
putetindiffereater aliquod corpusimpellere. autpercurere maiori ciimpecucum
eftinitinere reto. Ouiafequerctur quod aliquod corpus graue perpendiculari-
cex flsfium verfus proic tam , in qualibec paree fui iineris, femper fortiug percute-
ret, quam in qualibet parte tineris alcerius cuiufis eleuationis oblique , quod qui
Gefalfum, tibi confiderandum relinguo.

Eft etiam falfs ca ratio, quam in quarto quafico idem adducie, quia aer inmotu
non tantum durac, quantam ipfe putat, imé huiufimodi violenta agitatio,cio ceffat
& citius eriam,quam i exra aliquam bombardam cum tanca violentia impulliffee
faccum plumis plenum.

Ratio etiam quam in.18.quafito de eo, quod pila pertranfeat llud corpus cyllin
dricom acream adducit , ¢t plan vana, qia ftatim aer, qui priusin bobarda crac
inclufus, extra ipfam exipit,cedit;a pilad; dividicur, ve i nunquam eam figuram in-
duilletneque aer ambiens cirefiftc. Sed quod velocio ficin certa quadam diftan
tia, quam in principio eratfi hoc ver efletab alizcaufa dependetet,que partim
‘miliseffet ciyquas effcit,ve corpora in motibus nazuralibus,cum longius diftant  er
‘mino vde nacuraliter {cfe moucrunt, finc velociora, quia peraliquod fpatium hu-
iufmodi corpus moucretur quemadmodum mota naturali cietur.

Ratio autem cius quare pila;aut globus bombarde bilcrab codem in feptimo
quafito nil valer,quia hoc ficcam pila aliquam paruam concanitatein habee.

In.27.autem quefitoait, quod rerrorrahendo fignum,ictasaltius tenderet.quod
poteft etiam eflc falfam, cum hocnon fit neceffarium, quia pila dum defcendit,for-
waflé tangeret fcopum.

Kk 2 De
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cato. a.e. per. .. dabitur produsiumi ¢.trigincatiia  a) T°
pastium. ad hzc quadracum. u.i. conftabit exduode- [—f—{—
cim partibus ciufdem rationis cunt reliquis duobus (i
roductis, quod quadratum. u.i. ynitas cft faperficia-
B & oniie s e produétorum. i
quodfiin prefentiarum cogitabimus lincam. ¢.dutric [———
incacrium parcium equaliom et. . t. duodecim fimi- T
umcc ... viginti. c. n. duodecim, multiplicato: . i
d cam. c. £. dabitur fuperfcies. £ d. 66o. fractoram [~
fuperficialiom , quorum vnicas integra fuperficialis
erit quadratum. . t. 144. partium cuidfmodi. £.d.
pastes habec. 660, diuifo jaque. £ d. per.n. t. p
pofitum confequetur. coqudd cadem proportiocric ¢ )
producti £ d.ad. n.c. que produciciusquod fc cx.
a.c.in.a.0.ad. u.i.nam proportio . . d.ad. c. t. ca-
demeftque.ac.ad.a.i.&c. £ad. .. vr. 2.0. ad. 2,
u.cx prima festi vel 15. feptimi, fedve. £, d.ad id g
firex.£c.in. c.netve. . diad.c.c. e vecius @ firex ¢
fcin.ctad.n.teftve.fcaad. ex dictis pro-
pofitionibus quare cxqua proportionalicate, codem
modo difcurrendo in figura . 0.a. ¢ i fc habebi. £.d.
ad.n.t.ve. 0. ¢.ad.w.i. Porrd exifs, que hadenusde
fractoram muliplicatione confiderata fuerunt, apered
ratio deprehenditus,cur productumsfingulis producen
tibus femper minus i, cum producta int uperficialia
producentia verd femper linédria; omiffis productis
corporeis, quaomia ad Mperficiaia reducuntu.

THEOREMA IX.

N Trex faorum dibiffone; arimaducteendum eft; denominantes mumeros

femper aquales invicem effé debere, vnius feilicee fpecici , quod fizqualesnon
fuering, neceife eft viamultiplicationis pforum denominancium adinaicem effice-
rewquales ve finc, ex quo productum oricur ciufinodi , veaptam fit habere partes
fiaorum, que defiderabantur:

Exempli gratia, fiproponérentur dinidenda feptemodaua pertria quarta pree-
cipicantiquorum regula, vead vnam tantum denominationem reducantur . quare
mulciplicant denominantesinuicem . exquo produétum in materia propofita ori
turtriginta duarum partium commune denominans,cuius duo namerances fune vi-
gintiquatuor & vigintioto, product ex multiplicatione vnivs numerantisin deno
‘minantem alterius, ex quo dantur vigintiquatuor famquam wia quarc rigintaduo
um, & vigintio@o tanquam feprem oétaua particularum vniformiam  prout ope
primaefexti aur decimaoctaua feptimiiin ubfripea figura cognofci-potcit.. s’

ic
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terrogas, feico nanucd coniunxifle frigidicaré i denfirate s e caliditate cliraticase,
vefup.diximus,ita ve camaliquod corpus denfaf, frigidii redda: S dumrareficana-
jorem caliditatem acquirat , &fic econea fic, ve quanto magisaliquod corpus e
geratur , tanto denfius reddatur,, & quanto calidius fi tanto raris efficiatur. Quo-
tiesigituragitabituraer, autalind corpus, quod ratione. fix fnbrilisazis velociser
condenfari, & rarcfiezi pofic, cius partes denfiores femper eruns frigide » & hanc
obrem quilibet ventus,qui per calida loca non tranfear, nazara fua frigidus , calidus
autem peraccidenscric. Hinefitve vafa vitrea, & terea tamivehementi frigore,
‘quamin magno ftu frangantur., quia horum vnum fit,ncaliquis locus vacuusfera.
‘near, &aliud ob loci neceffitazem, fed hoc non fequeretur; i jamaseriay qua huigf
‘modi vas conftatyaliqua acris portio non contineretur.

TP iq

DE LVMINE LVNZ, DE FINE LYMINIS; '
define motus corporum egleftiim , de albedine,

de fphaa.

Clarifsimo Antonio Nasaiero.

1V sxy Luna etiam fi it lamenreflexum Solisabipfa Lunaab ca tamen
{ nonita refl eétitur, v fuperficie polira (peculiy cl eius luministantd qui
titat em fuper ipfam corpus lunare videamus, & ¢o modo terminatd quo
confpicimus. per fe lumen,caufyoculi clt effectam peraceidens autem
pura quod vis. Temradeinde nunquam lunari lmine(quiuis folatiseefiexio exiftar)
omnino defitutactt, dico etiam, neque inipfis ecclipfibus folaribus vel lunaribus,
in folaribus enim cum Sol rot millia vices maior fic Luna, Luna verd minor tetra,(c
\quitur,, vt tesra nonomnino privata remancat lumine Lunz , in' ecclipfibus ve-
16 lunaribus Luna femper videwr ; gratialuminis folaris, quamuisrefiacti. Mo-
tus corporum cceleftium fic ratione ficus, & varictatis vireutis ftellain diveris locis,
hacautem yariewas abfque diverfo it cinfdem fella, nec diuerfos hicifitusabfgue
‘mota fieri poffet; ita ve motus fellarum fitratione diuerfitatis fraum ipfarum et~
gomotus, & diverficas ficuum, it ,0b dinerfam influentiam . Quaautem dealbe-
dine fratri to dixeram, erant,quod inter o6s coloresalbedo, certo quodam modd,
‘maioré fimilitadinem habet cum lumine, Primo quia magis coniungitur cum lumi-
ne. Secundo quia magis afficic fenfum., Tertid quiaabfque refiftentia magis reci-
pit qualitatem aliorum colorum , quam alij colores .. Quarto quia maximus
eft omnium colorum . Quinto quia implicior el reliquis. Sextd quia difgregacvi-
fum. Seprimo quia qualitas quz in niuc alba effe videtur , nihil aliud oft quam mul-
titudo quadam luminum refiexorum, & nonalbedo , fimilis i, qua eft Jagtis, aut
panni, quz quidem feprima caufa effecit, v ipfam albedinem , magis quamalium
‘quemuis colorem cum ipfo lumine compararem , cam nibilfic, quod eflc faum traf-
‘mutans, aut apparenter ,aut effenvialiter, illud ipfum prius non tranfiutet in. for-
‘mam fibi propin quiorem , ve manifefte pacet. Eft eriam huius rei. oétaua ratio 5
‘magni pondetis, quia cilicet nullus it color, qui magis refiftac lumini, autin quem
lumenminorem impreffionem faciar, quamalbedo. Vnde fequitur,obiectaalba,
minus effe combuftibilia quam alia, cum quelibet res in fuum contrasium qunia
i
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rentia 3 tabulis

elt minut. 5.can ¢
i, &2 meocal-
adomin.7.vide
Ticee minima.

Nunc autem
‘nolui famereip-
fum angulum -
quationis & tabu
Lis propter duas
sationes ,primid

uia ne hic qui-
dem reprahen:
forin hoc volvit
credere didtista
bulis. Sedidvo-
it videre pro-
prijsoculis 1 fua
theorica Martis.
Vb fucnit quod
linca.o.n. tranfic
pergra.i6.Atie
tis. Secunda ra-
tio e, ve videa-
tur quod dicta tabulaerecé fupputata funt, fuper didis fappofitis

Sed ve videat quanens fiemedius motus Martis dic.20. Mai colligit fruftatim
cleganter colligere porerar, vna opera in columellis ipfius medij motus ciufmodi
fclli per cram eifdem temporis,que erac.a.primarum fexagenarum.3. fecunda
Tum. 32. tertiatum,et.s 3.quarcarum.

Prinum deinde fuppofitum quod feribir, cilicet , quod diameter epicycli fam-
prusin longitudine media e fgnorum, 2.8 grad. 19.vei fuperfiuum eftita eciam £l
fum,pam ciufmodi diameter in diétoloco,non occupatad centrum mundi plus qui
g12.66.min.28. ideft figna..gra.6.min-28.quia proportio.o.c. ad femidiametrum
epicycli in ciufimodi loco cft ut partium.6o.minu.18.ad partes. 39.min.30.que dug.
hnea intelle@,v latcra vaiustrianguli rectanguli, habebune pro bafi aliam lincam
‘parcium fimilium.72.mi.s.. Que incellecta ve finus forus dabic femidiametrum ¢pis
eycli partium.s 4758 canquam finum fubicGum angulo gra.33.min1 4. prowedic
tareillius, quod quricur.

Nec pratermittenda mihi videtur ratio , qua credere poffmus , hunc cogi-
taffe,quod diameter cpicyclicompleat fpatium duorum ignorum cum gradibus.
19.que quidem ratio alia ffe non potefbnifi quod cum ifte inuenerity in comczacils
Theoricaromfemidiamets um huiufmodi cpicyclieffe partium. 39.min.so.talium
qualium func.6o.ille que funt (emidiamerri huius eccentrici,diétas igitur parkes.59.
mi.go.hic putauit el gradus Zodiaci,& propeerea dixic diamexs@ huiafimodi epicy
e fignori duorii & gra.x 9.qui numerus. 79.duplus eft numero. 39. ¢ dimidio
hoc auem dixicaccidere in longisudinibus medijs, quia i hic intellexiffet de pro-
porcione horum duorum diametrorum, qua eftuc.120.ad.79. non fpecificafies lo-

cum
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Vbiautem feriptumett .
» ad verunque fsnulb.d; da.cum dupla.b.c. |

dicendum cftica,

ad viranque fimul.b.d.b.a.cum dupla.b.c.

Tnquit deinde Archi.quod ficue e haber.c.a.ad.da.ira fe habebit duplam.MN.
actduplum. N: Quod quidem verum eft éx.1 3:quinti , huiufimodi vero antecedens
& confequens, Archi. manifeftar ex fuis partibus, fumendo duplum.c.b.cum duplo.
b.d.pro duplo.M. & duplum.b.d.cpm duplo..b.cum quadtuplo.b.c.pro duplo.N.
que imul iuncta quantur duplo.cb.cum duplo.a. b. cum quadrisplo.b.d.cum qua-
druplo.b.c.ex quo @quabuntur. A. vocentur igicur hizcomnia.A- potius quim du-
plumipfiusM.N. : :

Verum etiam eribityvbi dicit,quod proportio.e..ad tres quintas ipfiusia. d. eric
vt. Aadtres quintas dupli. N.ex.22. quini. Sed cum exfuppofico ita (¢ habeac.
e qincas pfusa.d quemadmodum.b.ad.e.cic . 16. quin verum p

icic Archimed. hoc eft, ita e habere. b. c.ad fg.vt.ea.adtres quintas ipfius.a.d.

Etpé. 1x. ciuldem verum etiam erit quod ficu f¢ habet.e.b.ad. £g. ita fc habe-
bit.A.ad resquintas dupli. N. quod quidem duplum. N.fignificeurper . Q .

Sedfuperius iam demonitratam fuic( vbiX.)quod.o.b-ad.b.c.ita e habebat ve
H.A. ad. A.& niic demum probatum fuita effc. A.ad tres quintasipfius.Q.v.e.b.

¥ ad£g.Quareex.2 2.quinti ia erit. H. A-ad tres quineas iplius. Q.ve.0. b. ad. . g ve
ideminquit.

Sed. H.A.ad.Q. (veexfis partibus videre cft ita fe habet vreres ad duo .13+
quinti, ve inqui Atchimeds.

Ip(eeciam dicit proportionem. H.A.adtres quineas ipfius. Q. effe ve quinque
adduo. Pro cuius i cuidentia imaginemur cam. H. A.quam.Q. dioifa per quings
partes equales, vde ex.x6.quinti habebimus quamlibet quintam parcé ipfius. Q.
qualé effe duabus tertijs vniufeuiufque quinta partis,H. A. vndetres quinc ipfius

erunt, ¢x communi concepu, fexterti vnius quinte: ipfus. H. A. hoc eft duz

quinatiplius. H. A Q\umu.i.iu&h:bcbirad.lig.vzqninquc ad duo ex commu

ni cGccpru,cum.o.b.ad.£g.probatum fucrit fe habere ve. H. A. ad eres quintas ipfius

Q. (¥bi. Y.) fed iam probacum fuic ( vbi.. ) quod. 0.ad-h.g. eraceriam v

quinquead duo, hoc eft quod.£ericduz quintg ipius:a-b. Quod cft propoficum.
Tnvitima,
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amerorum, proteniat numerus 2qualis numero produci duorum primorum nis-
m cronum fimul.

Sine exempli gratia propofiti numeri.2.et.8.qui mutuo diuifiin primis dent pro
senientia quatLor integra,Lum quartam parcem pro aleero prouenientehac colle-
e dabunt fummam quarLOY Kegronm ct quarta partis vnius, imma auter qua
dratorum binarij & oGonarij erit.68. qui quidem numerus per quatnor & quar
xam parcem vaius diifis dabit. 16:pro proucnicnte, qua. 16. 2qualia erunt pro
duéto binarii in octonarium.

Cuius reihac eric fpeculatio,fint due linez.0.¢set. 0. 1. qua duos numeros pro-
poficos figaificent, invicem ad angulym rectuny.o. coniunee , quarum quadrata
fin.o.a.ct.0. pipforum produdtum it.n.c.tum;o.t. it proenicns ex diuifione.o.c.
‘per.on Hee fingulatim confideremus (nd fiin partibus implicibus quod dicimus ac
ciderit,id ipfiim in compofitis confequentet cuenictyquamobrem cx definitione di
nifionis dabitar eadem proportio0.e:adio.t.qua efto.n.ad vhitatem,, qua fit.o.
s Nune cogitemus fuperficié rectanguls, o.c:aqualé quadraco.o.a.tun numerus.
c.c.proucnicns erit,ut patet,ex diuifione numeri quadrati.oa.per numerfi.o.t.eritds

e o1 el ol et
au.20.feprimi. 14 aucé diétum efto.e.adoitfic e habere ficur.o.nadiox.Jtags ex.
11. quinti ficfe habebit. cx.ad.ose.ficut.o.n.adio.x.Sedex prima fextiyui 18, vel.
a9.feptimificfc habec pductumn.e.adc.x.fou0in.ad:o.x.quare deno fic e ha-
‘bebicnumerus.c.t . ad namerum. o.¢. ficut nume~
fusan ead numerum.. ¢. Sed numerus.0.c.cum = (S
numero.x. e.fpecie idem efbigicur ex.g.quinc au = 1 —]
merus. c.c.umero .. c.zqualiscic. -

1dipfum de quadraro ipfius.o.n.videlicet. p.o.
dico, Nam i prouenicns.o.n.diuifo per.o.c: i
©.i. proportionale refpondens ad.o.t. cum.oits
‘coniuna faeritset per hac fammam diuifa fumma
quadsisoran, 04.66.0.p.pactper & prouenins

wurum eiufdem numeri. .t ipfimds. .. proves: 1
niens femper futurum. 1t

Quoaitemlucidius res hee innotefcar. Cogigl._'_—"
temus proueniens quadrati. 0. i diifi ab-oui. ves i <
fpondentisgs.o.t. eife.i.u. quod via pradida inuc-
nitur 2qualis effe nunero. n /e ex quo confe<! 1) i
quenter zquale. c. t: cogirato deinde re@tangu-
10.0..2quali.0.p.coniunéto.o.c:cotm.t.u. wquas:
Ieerit compofito duorum quaddratorum. 0.2 etos- %1 -
p-cuminnullo numerus. c..matetuttm ex com- ‘
pofico i exlimplic. 0.0 propofife

e veritds profere. it

9 THEOREMAYXXVILY
oty fnitrion
Pn\amnnvu véreres nobile quidem: pmkmn,m
gebraticanieffectionemsaut nefcierunt , aut rolizenine 7
fominus facillimanyefto =L i a0 40

c
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Volensinferre, quod quemadmodum inter duos numeros folidos , & inuicem
fimiles,vn® il medius monhn:hmmnﬁwdmmnﬁxﬂ e
quiruntur (veexijs que Euclid..lib.16.17.18.t.19,propofitionc proponit viden
tur)ita di@ dtc ratione inter igneum, terreumd; carpus duo corpora interieéa efsés,
nonratione proportionalitatis continua in quantiate coriidem corporum, fed pro
L:xﬁmmmdam connexionis, cum prodadtum ex duobus medijs proportionali-

ale fi produco b extremis, & idem refpectus,quem primum ipforum qua

euor ad fecundum haber, fecundi ad tertium extet , nde fecundum primo fimile

mm&muquumqwumm&mma@am,m

de ipfim tertium,ratione vitimi fubit, ius imagincm induit , & hanc ob caufam

ficfcribit Placo.. s

» . Proptercaex huiufinodi rebus numero quaternario conchufis,mundi corpus con

» fiatum eft, ca connexum comparatione qua dixi . Ex quo feipfum amiitia concor-
» dicompledicar, &c.

Vbi Platonem, clementa maiora, minordue in proj te continuz, néc

i‘mmmica,nuxkﬂi\umiuﬁlugencr'scﬂ':n iffe,clare perfpicicur, fed huiufino
ifimilitudine,in co quod mediaclementa cum extremis conueniunt eft viis, quz
quidem conuenientia, nullibi maior,, quam in proportionalitate continua geome-
Sics sepeciue Sed gt Blacode bossimer corporea clementorum magaitu-
dine feipfum intelligi voluiffet, i femidiameter regionis clementaris ex ¢quove. 39
ad vnum, refpeciu femidiamerri terr fuiffet , aqua. ipfam cerram, magis quam tri-
gefies, &odties, nonfolum decies, &aer quoque candem magis quam. 1500.&
gnismagisquam.s 5 00o.partibus magnitudine fuperaret.

Subftantia vero rerum quas cripferam circa finemillius confideraionis talisfic.

Nuncautem tempus effe videaur ,ve ego ctiam, ne tantum deftéusifle, fed ceiam
‘conftruxiffe videar aliquid proveritate differam.

Noneft igitur dubium , folid doctrin viris, quin praftantifimus Piccolo. fe-
‘cutus fictutam viamad explorandum, quod terra maior fic quam aqua , meiendo
wariufque horum corporum fuperficicm dete@am.. Omittamus autem compen(-
tionemillam curuitatis,& concauitatis vallium, & montium, &c. quam ipfe Piccolo.
‘propé finem fexzi cap.veller dare fuminibus, h@lﬁi,fondbm,&cin&mdizqai;
‘eo eniminloco labitur Piccolo.vbi non confiderat , quod ciufmodi obliquis (uper=
ficicbus non refpondent anguli (olidi centri fpharz, qui refpiciunt corum bafimad
reftosangulos. Sed poitquam Piccolo.comperit fuperficiem terre deteétam, cffc
‘maiorem apparente fuperficie (phxricaaqua ibio poterac concludere ter-
ram cffé maioremaqua, ficuri feci, etid fi aqua profinda eflet pyramidalicer vig;
2d raundi centrum, ideft.35 00.milliaria , (upponeado tantum effe huius globi femi
diamerrum.

Verum quia poffee aliquis dibitare circa diligentiam Piccolo.in hifce dusbus fu

ebn?ﬁmﬁ‘:‘zﬁnmmunonaﬁmmrqdmm viam pro hacveri

tace probanda , fupponendo verum effe,quod non s folus metitus fiscri,fed mul
ti,ideft fupponendo vert effe quod maris profunditas menfurari pofic, & praterea,
wod non modo ipfius maris mximpmg.dimnunpam‘mn quingentos pal”
e Gcui refer Piccolo.i ine i rraacus, &b iferuerunc Hifpan multi ) &
Luficani preftantiffimi naut, com V eoetijs, tum Parmur,in Aula Sereniffima quon
dam Principis. inter quos , Vienecijs faic Iiluftris Rodericus Guzmanus, Dominus
Francifeus Lopes , Dominus Garzias de Seuilia , multidy aui.E Pargue augem vasij

ce quos
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DISPVTATIONES
DE QVIBVSDAM PLACITIS
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ANT A ofcer Aviffotels amplitado e anthorivas vt dif:
g\ S ac_pericudofim it quidpiam fersbre contra quim

ipfe docuerit 3 @) mibi prefertim » cui femper vifa e viri
slus fapicrtia admirablis . eruntamen Studioverisatis im-
s s euispfeamorein feipfum fivineret excitaretar vin 15e
o dubitaa o quibs e inconcuffa mashematice. philfiphic

gl L it

Qualiter €5 ubi Arifioteles de uelocirate motuum natura-
liumlocalium aliter tractanerit guam nos

fentiams .
AP, L

i Ve lens Ariftoreles probare vacuum non effe inverum nacura..cap.lib.g.phy
ficorum ait,idem corpus per varia diuer{ads media, ve peraeré, & peraqui
i mouererur,propostionem velocitadis ciufdem corparis peracrem, ci, que per
aquam fit,ynam eandemd; fururam cum ca,que eft fubtilitatisaeree ad fubeilicatem
aqua. Tnpofiremaautem parte eiufdem eapitis fic eribit: Nam cum ca que ma-
orem vel ponderis vel leuitatis preftantiam habent, i fimili figura ine, (pacif par.
& aquale, maiore celeritate conficere cernamus,ea quam magnicudines incer [ ha
bentproportione: profectd idem etiam perinane ficrec. Aliam quoque rationem
‘proponic phylofophus..cap.fexti phyficorum feribens eademmer proportionc,
quatempus diuidicur,magnicudinem ctiam diuidi. Sexto autem cap.primi de ca:
Io feribittempora candem proportionem habere,quam habent & conuer(o pondc:
£33 vefimedia pars vnius ponderis,vnius hore patio mouereruryvniucrfum pondus
inmedia hora moucrceur. Secundo cap.lib.3.de coelo duobusin locis aperté com
‘monfirat velocitatem corporisminoris,maiori corpori comparatamin caderm xi-
flere proporionc,in qua diéta corporaadinuicem relata exiftunt. Quinto cap.ciul’
o e S R e plarimis locis
cognoftiporeftfenfiffe Ariftotelem duo corpora cadem fpecie, & figura pradita
eandem plan¢ proporeionem 1n faorum motaum velocitatibus, quam in fuis ma-
goitudinibus habentyretinere.Alij quogue permult eandem opinionem recinue
sunt, & omnia poftremus Nicolaus Taralea, {ccunda propofitione vigefiminoni
quaiti oétaui libri, vbi proficerur fe demonfrariué probare hanc propofiio-
nem veram exiftere;neq; videt quim magna refiftentiarum fc differentia, que am
ex diuerfitare figurarum, quim ex magnitudinum varictate exorisi poceitiquas qui
dem ducrfitates ne confiderat quidem.

Quedam
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. com dimidio, utin igura.C.geometrica hic fubfripta videre licet,et.q.pieric . 31..
Cogitemus nunc differentiam.d.i.duifam effcin puncto.c. ita ve eadem propoitio
fus.d..ad.c. - qu 1pfius..g-ad.g.p-hoc eft ve.12.ad.g.quaproper.d. ¢ crit.
3.ctcaucrit. 1.com dimidio, v indicta figura.Coarichmerica reperiuncus cffe dit-
ferencieiplorumancecedontium numerorum,deinded pundo.c.ducacur imaging-
tlone.u.¢.0.2quidiftans ipli«q.p. & producatur, q.n-vique ad:uvade ira fe habebit
ic:ad,0005.4.8 2. piuire veid. ¢ ad.caddeo ex.15.exd vel. 2 . feptimi. n.c.
seStangulum 2quale ertipli..fquaproptet reétangulum. q. 0: zquale erit duobus
rectanguls.fig.ex d cum.gaiulic ve.6, cum dimidio, ete.ve. picum dimidioser

- go.g-euerisut.8,qui quidem numerus multiplicaus cum.q pia1.produci.168. ve
fum eft igitur quod diskum fuit, hoc cft g maximum productum gquale ic reliquis
duobuse
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Nihilominus nec tunec alijpe

ripatetici qui hanc fequuti fune
opinionem exhalationum, ad fer
vandam nullitatem  dinerfitatis
afpetus, affirmant poffe tamlon
gearerraafcédere exhalationes,
imo necattingere fupremas tertig
regionisaeris partes,ita unon in=
gredidtur fuum igned orbem, qui
quidem orbis fecundum illorum
opinionem incipit nonvalde lon-
ge afuperficic cerra, veidinmea
confideratione contra Antonium
Bergam probavi , fed demus, @
di&e exhalationes afcenderine
per decem femidiamerros terre,
difeurrendo poftea fic;cum.c.n.ue
decem, nobisdat.c. e,ve duo,qd
dabit nobisipfa.c.n. Ve. 100660 -
& proueniet nobis.c. &:vt. 20000,
cuius finusangalus crit gra. 1 1.mi
32.&itaeruntanguliis.e. x.ct. k.
e x8 ficeorum arcus.s.x.ct. k.
fed quis vnquam dubitabit @ in
antointeruallo diéta fellanon
fint aliz mult ipfa maiores? li-
RIS VEro.e.0.1. et €.0.t. duxi, ve
videres effectummaioris afpecius
dinerfitatisab oculis.e.et.c.in cir-
culoaltitudinisquando. o. fuiffee
punéum illud Iucidifimum , &
non.x.

ISTOLAE:

etss:x.corundem graduum ric
& minutorum.idem dicode arcu.
x.k. Sed circa dictam ftellam om-
nesaliznon diftant huiufmodiin
teruallo.

373

Yk






OEBPS/images/facsim282.jpg
170 10. BAPTIBENED.

invalium fivem i effecea quam ad illaminandani fperficiem huius cxerementi
fius vniverfi ad veilitatem hominum,imo , vere&ius dicam , animalifi. vide etiany
P3g-633. ¢6.633.vbi Aritocelem'de implendo loco non ntélledit, cum circt fphae=
ram, loco pyramidis, & inter.46. et.q7.lineas dicat quadratt cife quid multiples,
cum fie ynicum tancum in (pecie, quia (pecies eft quadilater; 8 quadranguli fed
bi if6.linea pag.63 3.aifs

Teem hexagons.

Magnum crroremcommitit, v eriam curt.13. linea.636.pig feribens.

Pyramis, fiuc planum, fioe folidum , habecacutifiimum , &in. 2.libr. deanima
pag:zx sudicar de dic poffe videri fellsinfpecalo pofitoin vaft aqua pleno, quod
reucra eft valde abfurdum. Alios eiufdem errores tibi non patefacio ; quia iam ni=
hilamplius ot milii cft; fed cos w ipfe perfpicere, & cognofiere facilé poeris, &
muleo plures quidem; quam putss.

Curmaius lymen extenuet minus .

PIRRO DE ARZONTS

ihi erat. Sed conce:
do tantum effe dicere vbi eft maius lumen,minus son difécrni, uantum iner.

diu Tellas non videti:immo eft ctiam magisvniverfaleiqiiaidein muleis aliis - <o
nibus,preter ea qu fune tellarum, ea ratione contingit,quia ingeedicnte per pipil= <«
Tam,tam lumine maiori, quam minori, reficxum ipfius maioris in oculoin it ntino
i efficit,ve ipfum minus confundatur, & diffingui nequéat, quemadmodum ager- .
te cognofci poreft inaliquo cubiculo, cuius paricces dealbat fine in quo; vnicur
earitum i exiguam foramen,per quod aliqua lumina refiexaab abiects extrinfecis
inera ipfom cubiculum ingredi poffine , vnde imagines obicctorii in parictibus con:
fpicitntur, fed f per idem foramen ingredererur ctiam primarius radits Solisy rc.
flexus huiofmodi radij efficeret, ve dicta imagines , magis aut mints evanclcerent
prout diétus reficxus radj folaris,maiori,minorioe vi polleret. >

Ad hoctamen propofirum, nolo ibi filenio inuolui mirabilem quendam effe-
@umeiufinodirei. Hoceft vt fiat foramenillud rotundumy magnicudinis tamen
vais fecill, quod foramen obruretur mediance vio illorum (pecillorum,qua: pro
fenibus (non breuis vifionis) conficiuntur, hoceft quornm amba fuperficics con
wex fiint,non aucem concage.  Deinde opponatur folium album papiri sadeo di
ftans foramine , ve cxwinfeca obieéta in co apparcant. Quie quidem obicéta i
Sole illultrata ferine , tam clara , & diftinéta videbuneur ,ve nibil pulchrius dele-
@abiliusd; videri poterit, inerfa tamen. Sed fi ea direca videre voluerimus . hoc
optimé facicmus, mediante reflexione alicuits fpeculi plani.

Ex cuisticeris intellexi id, quod etiam fine s exploratury
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-ic- Sincexempli gratia 4-quantitates.a.bic.die.fet.ghs inuicem proportiondles itk

proportionalitate asichmetica. Hoc éftve qua proportio (licet improprid diéea )
eftipfivs.a.bad.c.d.cadé ficipfius.c. ad.g. h. Tunc permutando dico candem pro>
portionem foreipfius.a.b.ad.c.f quz ipfus. c.dad.g:

Nam, ex hyporhei, diffefentia qiinab. fuperat.
differentie qua.e.tfuperac.g.h.(que fic
c.d.&refiduom.c.zquale.gh. Sitigiturcxempli gra
nde:n.diequaliserit g hiquacedinn naior erit.c:
muni fcienta. Vide.x.mequalis éricd hoe cft ipfi.g. . Quare.¢x
‘communi conceptus b xaxqualis eritipfi. e fedm.d. equaliseftg. h. ve didtum eft.
Gum exgo.bur.rquals fit.e:Eet.dmipliig-hictabmaior fitipfa. e.b. per.a.t.equa-
Jemipfi.c.ouper quam.c.ptd.Cimaior eftipfi.d:fequitar verum cffe propofica hoc
eft, quod cadem proportio fiipfius.a.b.ad. e.£que.c.d.ad. g harithmesice feilicer.

Yequalisclt
duum ex. a.b.zquale eric

a k 3 b ¢ i £
b b sl o R i
B et i i iy 5
e & [

o THEOREMA LXXIX

(‘w VR proetientia duotiion nurieroturm diifidentitin eiufders numert diuifi-
L bilis, geormerricd éandé intet (¢ proportioné feiant, qud ipfimer diuidéées.

Exempligratia’ fi per feriarivm & osfoitiim humerus vigintiquaror disidi
“Rufl provenientia €tiit.4. ¢t. 3.éadent proportiofie, quia di
< Cuis'eft racio pumeres divifibikis ighificetur reangulis:
autem fint.u.0.ct.e.0.quare ex js, qua. To.
it flcrun.

theoremat

1o dabir. 0.8 diuio.n.c.per.

n. Dicimusitaque eandé cife proportion¢ g 2
0. x.ad.0.nque-e.0.ad.0.u.quodpater fib 1| s
feripeam figuram confiderantibus, inqua, nl 3

ex.15.fextiaut. 0. féptimi, cadem propor..
tio cernitur. 0, %-adio.n.quz. 0. ¢. ad.o.u.

THEOREMA LXXX.

VR quauis quandiate , tribus

. aut quatuorau ctiam pro libi-
© 'leibwdm-demlbusnumerls i
dife, proucnicntia eandem prorfus
inter fe proportionem feruabunt ,
quam ipf ditidefeesaberconipe

riuntur .

Exempli gratia} ropohiedr -
merus.60.quinque numeris diniden
R TR P G

uenicatiacrunt.2. 3. 4. ;.gm?gr
) ¥ D) S
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74COBO SOLDATO SHEDIOLANENSI
SeremfimiDucis SabaudieeArchitedlo peritifimo.

CAP VIL

Verrtontsvs dicbusnon diupofiquamde perfpediuisinter nos fermonem

s habuimus,dum animus totus adhuc in his effer. Tllud in micntem venit q“ﬂdﬁxﬂ
miusille vir, & proﬁmdnmnw doctrinz, nec vaquam. fatis Jaudatus Danicl Barba-
Tt o aceepiTe proficerura Toanne Zambereo patriio Vencro , qui ad verbumom
nia defumglerat & Toanne Cuffno Parifienfe: Nec parum mirsbar periifimumil-
Tom Cufinomiquod in capice quarco fecundz partisperfpedtius, vt quodpiam pla-
i quadrilcerom in quadratam figuram sedigeres, faper vnam daam lined qua=
draﬂmmmpoﬁllﬂ'&‘. ‘Non animaduertens diftantiam auc interuallum.b.c. degra-
‘Gacum in linea b.E(quod eftb. E.yita ffe poffe Jas parallelogrammi reCtanguli
nagislongiquam tsutmagis 4t quam longi,ve etiam lacus quadrati, quodbe-
‘Defiiofub{ript hic fgura ficile deprzhendi potett. Vbi.b. ¢ latitudo effe po-
Ceftcam perfet degradac n triangulo.bun m.aucin riangulo.b.q.t.quamincrian
Gula bre, Sed peifeétum degradatiniangulo.b.n.m.magis ongum quam sc
§ perfoctum degradtumin riangulo.b.q.¢ magis acum quam Jongum , & prc-
o degradasiih riangulo.b..c. quadratum eri quemadmodum & meis ctiam fi-
gurisA fciemifict ineellig pocet - Hinc, ad inneniendam pecfectum alicuiss pla-
B et dcgradationé foum nersallner duosteminos
Tolos et b Eafignare,aperct et quia non omnia parallclogramma perfecta
e nverualls producuncutyco @ non funtomnia. quadrata.. Ad induitendi
S gvanperteamealicuio plani paralclogrim,alicuius propofic degradathoportee
B erfam degradasionom fam lciudinis,g longitudinis & n olius longiedinis
Agnares Ve exepli gratisin fubferipta hicigura, volCco inuenive perfectim paral
lclogxammumdcgudnd .h.L.m.dando diftantiam orizontalem.b.d.a pede.d.ho-
i
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neconcipere velles , quemadmodum vnius rianguli ¢quilateri, tali magnimdine
fed non prafinito colore conftantis, hoc minime praftare poffes. quia nullamrem
vifibilem priuatam colore imaginari poffumus. necetiam potes imaginasi {pecié ali
cuins trianguli equilateri , indeterminate magnirudinis., & indefiniti coloris, quz
cuilibee particulari cuiufuis magnitudinis, & coloris poftea applicari queat. Speci
deindealicuiustrianguli equicruri , aut vnius rianguli lacerum ingqualium, aut rrid
guliin generc, aurtandem figura, confiderato tu pfe, an pofit b imaginationem
<Gadere. Poflumusquiders huiufmodi fpeciem (ratione mediante ) incelligere, va
de quamlibet fpeciem rei particularis vifibilis, compofit, ex figura,magnicudine,
& colore; perfectd imaginari poffimus , & huiufmodi conceptus eric fpecialiffima
fpecies, quia ininfinito faorum individuorom,nunquam fiet, ve aliquod eorum, ali
quomodo abalijsdifferre poffit; admonens te,, nil eperiri , quod differat, aucin fe
‘parcemaliquam habeat , quod aliquid aliud nonobrineat, quin diga differen
fpecifica, eius tamen folum partis qua differtab alia duorum indiuiduorum , vnius,
ciufdemd (peciei . quia i efltin masninldincmlh plané magaitudolreperitur, que
fua fpecie non fic doata » quod £ non effet , inter res omnes nulla. aqualitas
eluceret: & fi in figura , & colore , idem affirmo , aliter nulla resfimilis effec
alteri , neque aliqua fimilitudo reperiretur . Idem de quoliber alio obiecto
fenfibili dico . Ratioautem eorum omnium qua dixi eft , quia imaginatiua nihil
alind incelleéui oftendere poteft , quam id quodrecipitafenfiv, & cum fenfis
alio modo moueri non poffit quam fupradiéto , hane ob cau fam verum eft g cquid
fetipli.. Vinde triangulum equilarerum darg magnicudinisierit genusiangulorum
¢quilateri einfdé dat magnitudinis,fed diverfor colorderit etid fpecics rianguli
quilaeri indeterminate magnitudinis, & hic deinde eritfpecies trianguli, & hic
ofteafpeciesfigurz. Idem dealijs omnibus rebus per gradus dico yqu ficut fon
,ica eciam ab imaginatione long? recedunt,adeo ve has fpecies fpecialiffimas tan=
tumidefteas folim , quas hic fuperius deferipf integré capere poffit: at ver gene
£3,quanto vniuerfaliora funt, ab eadem imaginatione;tanso longius diftanr..

De maculis Lune, €5 eins lumine.

AD EVNDEM.

Aculz Lunznibil aliud fint,quim pares ipfius Lune magis perfpicuzd qui

bus, fumen nonrefleffum, fed penerrans, nobisoceulraturs quemadmodd
Vialactea,nihil aliud eft, quam pars oétaui orbis magis opaca,i qua lumen Solis re-
fieffim, fefe nobis oftendit . Quodauzem Maurolicus feribic folio64.cap.de aftro
vum fulffonibus,circa Lundeft falfum; primo,quianion confiderat diffesentid incen-
fionis luminum incer Venerem,& Lunam, cum lum@illius e magis intenfora, quam
Lune, quia quilibee qui fano fic oculo , facile potelt comprahendere, i Lu-
na cffée, vbi et Venus,aur Venus vbi reperitur Luna(qaibusin focisciafdem ma
gnitudinis nobis appareren: ) ipfa Lunaa Venere long? fuperarcear & excedere=
tur fplendore, & lumin ,ita ve fi cuiam verum effee , quod per tres gradus irer-
* valli efenobisproderet fexagefima pars luminis( quodin quadsaturis necin vilo
alio fita veram cuadit  refpe&uad Solem, ideftve res gradus differentise fitus , con
ftitiant {exagefimam parcem differentia luminis refpectu noftiiy non id<o tamen

Ppa diGum






OEBPS/images/EOAequationnonumber_8_8.png





OEBPS/images/facsim202.jpg
190 10 BAPT. BENED.

ibagoreorim opinionem de [onits corporum celeStium non
Py Juiffeab driftorele (ublatam.

CAP XXXITL

Enferunt Pythagorici orbes celeftes dum circunuoluuntur,non autem corpora
S ftellarum folum,edere fonum. Quibus dum Ariftoreles contredicerc cogitar,
‘maxime fauer. Eatamen opinio é phylofophorum feholiscft explodends, quia aut
orbes funcibiipfis contigui, aut inuicem diftantes : fi abinuicem diftant ( quod
‘nemo adhuc conceffic, quia hac ratione vacuum introducerecur ) clarum eft , quod
cum feminimetangan, fonum edere nequeunt: Si verd corum vnusaleri e cont

s;neq; etiam ab ipfis fonus refultare potecit, quia pro cereo putandum cfbipford
perficies tam politas effe,ac lenas , v nihil omnino afperitatis, autineg
contineant, Ve exempli graria, i aliquis duo fpecula plana inuicem confricar
Lum plane fonum audiret, fed fi hoc Faceree cum duabus fiperficicbus afpe

fonii
‘perfentiree,8e tanco maioremiquantd afperiores cifens dicte fiperficies, & qui vule

veareuslirg,excorda fonum elicias, colophonia dictum arcum llinet, ¢ afperiorem
reddar. Neceffarium quoque eft vt remat five erepide corpus, quod fond edere
debet; Neque ctiam abfque acrefonus effici potet, quia acr onat ingrediendo
velociterad implendum locum,venon remancat vacuts . Scd fipponendo in the
rea regione nequeacrem effe , neque corpusaliquod fluidum , claré patebic orbes
ceeleffes ex fefe nullum emittere fonum. Idem affirmo de fricatione fiperficici con
‘cane infimi orbis lunaris cum conuexa materiz A diéto orbe contenta fuperioribis
sationibus filtus,veetiam experientia a corpore aliquo uido, quod i alio velocil
fime moueretur defumpta frctus,cuius corporis fuperficies camen lenis effer, 2 quo
fonus non gignerctur. E¢non minus dicere poffum,corpus fividum moueri in con-
tinente loco immobili, quam diétum corpus continensillud effe,quod moueretur
&nonAuidum corpus. - Cuius rei poffumus ctiam exemplum habere 3 quouis
ebrpore perfecté rotundo,quod circa fium axem velocifime moueaturaullum fo-
num effciet, quia nullam acis parcem extra fuum loci impellic dum mouetur non
fecundum totum, fed {ccundum fuas partes,quarum qualiberabfque refiftentia im-
‘mediat fubintratlocam aleerius, abfque temporis interpofitione . nec huiufinodi
locumaliquo modo eadem materia dicti corporis,quod circunuoluicur: deftitarum
dimittat. Sed i Pythagorici de alia quadam harmonie fpecic ab ca, que eft fono-
sum,ve 3 dierfs Velocitatibus motuum,aut  diuerfis magnitudinibus aue diftaniis,
aut ficllarum influxibus incellexiffent,rectd fenfiffent cx parte,non autem omnino ,
quia ea harmoniam cfficere nequeunt,qua ad inuicé feeundum interualla harmoni
a proportionata non fun,ve funt dupla, e(quialterayfefquitertia, fefquiquarta,fel-
quiquinta,fupertripartientia quintas, fuperbipartictia tertias,& que abijs dependéc
ideftconiuncéa funt cum duplis; de confonantijsloquendo. de diffonantiis idem di
0, quz harmonicis iferuiunt modulationibus, ve efquiocaus, @fquinontiefqui
quiskiidecim, felquivigefimquarct, efquioGuogelimi, & fperbipartiens vige(i
-masquintas, Verdquidem eft nonnulla harmonica incerualla in afpectibus copera
Huiflesve Prolomeus oftendit,&ealii quoqué afférune. ineft tamen huic rei nonnihil
difficultatis. e exempli gratia, f fubtrahamus diaceflaron extra diapafon,remance
diapente & (i3 diapente bsrahamus femidiconum , remanc diconum (quie duze
a1 confo-
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talifitu epieycli fic bafi vaius trianguli orthogonij cuius vaum exillis duobus lace-
ribus eft femidiameter eccentrici partium. 6o.precisaliud eft interual lum eccen~
wicitatis partium. 6. cinfmodi . Angulus ergo.1.0.c.ve dix, eric partium. 4o. minu.
5. qui angulus continud variatur fecundum fitum epicycli. & cum centrum
cius eft inauge eccentrici. eft minimus qua effe pofic.” eltdantum grad. 36.min-
46.& inoppofito ipfius augis cft grad.47. min.1. maximus quam alibi vaquam fic,
& ficcontinud variatur,fecundum fitum,quem habet epicyclusin eccentrico. Qui
quidem angalusinuenicur per docrinam.27. et.28.libri primi Monteregij de trian
galis. Nam triangulus.c,i.o.eft femper rectangulus in puncio.i.& laus.c.i. relpectu
femidiametri eft darum . Quod.c.i.eric veluti partium. 39.cum dimidia , et dictum
interuallum.o.c.veluti partium. 6o.min. 8.8 quia datur nobis ctiam eccentricitas
veluti partium.go.talinm, & cum.c.o.ficlinea veri motus epicycli, & latus fimiliter
‘vnis trianguli, cuius duo latera funt fupradicta,feilicet femidiameter eccentriciy &
‘eccentricitas, inter fe comprahendentes angulum darum. Nam femper prafippo
nitur datuslocus centr ipfius epicycliy cum ipfe eft extraaugem aut oppolitum eius
quiainaugelinea.o.c.conftac exfemidiametro eccentrici &interualli eccentricita-
“tis. & in efus 0ppofito, ipfa linea.o.c.eft minor diéto femidiametro eccentrici perin
teruallum dicte eccenticitatis, Vinde etiam poffumus extra augem, vel oppoficum
cius cognofcere,o. ¢, tanquam latus dictitrianguli duorum laterom cliangulo cogni
corum. 1dd; per.4-propoficionem ibri primi ciufdé Monteregij cum fcilicet dictus
angulus nd fuericrectus. Nam fi fuerit rectus videbitur per.27.cx.28.fupra ciraas.
‘Cumigitur habeamus angulum.c.0.i.gra.40.mi. s 5.angulus.o.c.i.anquam reli-
quus exreto,crit grad.4g.mi.s..cui refpondet arcus.i.g.epicycliconfectusa Marze
in diebus crciter. 1os.ad rationem min. 28.aut circiter in fingulos dics. pratermif:
fis nunc quidem minutijs cum exigui momenti fit error. 1 5.au. 2 0.di verifi
cationem long more Martis in vno duodecatemorio, atque per hoc tempus cen-
txum epicycli conficit gradus.s 5.min.7.aut circiter,ad rationem minucorum. 31, ¢
dimidio in (ingulos dies. qui numerus graduum. s 5.min.7:differt d numero gradug.
4o.min.s s -maxime 2quationisargumenti gradibus. 4.mi.12.necrefer quod gra.
5’5 -min.7.habeantrefpectum ad centrum quantis, magis quam ad centrum midi,
quia differentianon eft tanta , vepofficinducere errorem menfium. Hinc fequitur
quodinfine digorum dieram.tos. Mars erit in lirtea.o. c. verimorus epicycli, fed
gradibus.14-min. 12.vlcerius quam in primo loco,in quo erac in Zodiaco, & crit in
‘mediofu rewrogradationis. ‘Sed quoniam Mars manifeté retrogradi non incipit
in puncto.i.contingentia,imoab illo puncto vique ad terminum prima ftationisli
ne.o.n. interponitur arcus.i.n.epicycli,qui eft graduum. 32.minu.x4.1d6; cogno-
feicur fubtrahendo arcum. f.i.n.graduum. 163.mi.o.qui eft interaugem , & primam
fationem, gradibus. 18o. (qui arcus, it yerum argumentum , quod fi-
‘militer variaur {ccundum ficam epicyclietf eiufiodi varieas, nobis g ¢t magni
‘momentisvnde poffumus prazfapponcre, quod.c.centrum epicycli non alteret in-
teruallii.c.0 centro miidiy cfi non posic intercedere error méit reliquum verd.g.
n.graduum.16.min.s 1.fubtrahendo exarcu.g.i.graduum. 4 g.minuti, 5. yde reli-
‘quus nobis crit arcus.n. .graduum. 32.min. 1 4.in eiufinodi tamen fiea mediocrium
longreudinum. Nunchic arcus epicycli graduum. 3 2.mi.1 4.6 feella Martis die-
bus.69.ad rationem fupradictam , omittendo quod ipfa filla habeae refpecum ad
augem mediocrem epicycli, & quod dicta aux mediocris mutet diftantiam 4 vera
propeer motum cpicycli,quod nunc quidem parui refert, in quibus dicbus.69.cen-
um
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fequentirefidug proportionis ; quie quides ¥efidua proportio effét ve.q.ad. 3.hoe
eft fefquirertia, & fic de caters i
Pro cuius ratione it proportio.x.ad.nea qua ( exempli gratia ) maior fi ; &
qua yolumus demere proportionem. ¢ . ad . u. minorem feilicer.” Nunc autcm
prodadtum . % i u. ft, 2. g. illud verd t,in.
nfiad, Tuncdicoproportionemagiad.a. g
d. effe refiduam quficam. Sic.b.a.producum
win.n.ynde eadem proportio erit produdt
gad produtum.a.b.que.xad.n.ct2.dada. 7
d.ucx prima fexc  €0.18. vel, 19. fe- ""X &
dproportioagadabhoceltxiad. 1/ Sy
n.componitar ex e, qu cfta.g.acka.d.& ca., &
quzeltadadabhoceftadiergd ca,qus
efta.g.ad.a.d. erit quam quatcbams,

THEOREMA CXLVI

ATIO verd,qudd et iat; quotiefeunque aliquam proportionem dupli-
R carevolentes, quadramus cerminosipfius proportionis, vl i ¢am eriplicare
volucrimus, cubamus ipfos terminos , vel i cam quadruplicare vohierims

inuenimus cenficos cenficos termiiorum ipfius proportionis,&ic de fingalis,in.1 7
Theo. buinfinodi raGatus manifefta eft.

THEOREMA CXLVII i

) Yoriefcunque nobis propofiti fuerint dao numeri ad libitum,defiderareimis
g e dass proportiones alirelatione invicem refereas  quali fnehiduo pro
-pofiel numeri incer fe, iea facendrcrit. 2

Sciendum primo eft proportioneim maiosis imeti propofiti 2d minoren fem-
per effe alicutus ex quinque gencrm, hoe eftaur erit gencris multiplicis , aue
perparticularis, aut mulciplicis fuperparticulatis, aut fuper partientss ; autmulii-
plicis fuperpartientis.

Nunc autem ficr ex genere maltiplic,issh ab sntiquis radius et modus, qué
fequi debemus. Cais fpeculaciod e inuenta patct.in. 17. Theo, huitslibei, ve
inprecedentidixi. _

' “Sedfialis proporio dafotum numerorm ¢fir alicuins aliorsm generum ; ifa
‘agemus, fi fuerit (uperparticularis. -

Sit exempli gratia., (efquialtera, tufic fitmantar duo Auteri inuicem inzquales,

quosa caft volueris.o.et.c.qui quidem cubentur, & corum cubi fint.a.cc..Inue
ur pofted.uita proportionatus adio:ve.o.cft ad.ciex regulide tribis, hoc et i
dendo quadravam ipiius ouper.covide iobis protiiatn, & i progiortio.d.de,
~wipl.cit proportioriiio.ad.c.& proportio.uad.cidupla eft ¢idé, qua.oadi. ideo
proportio.a.ad.cefquialtera erit proportioni.u.ad.e.

Sed fi propértionaerorum propoficorum ferit felquitertia; Fciemiisa. ex.c.
seffecenfica cenfica ipfius.o.et.c.tunc famemos.u.confequentem ad.o.ve dictum eft,
«deindeinunirenius.i.confequnsad:uica ue.u.confequiensipiius : o. tanc habiebi.
~muspropoctiomieni.ad.¢.triplam ;& can qui efta:adie. quadruplam ‘proporti

i ni.o.
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‘modifunis cum libramento triangulum fcalenum conflitueret.

Exempli gratia,ponamus lincam.d.b.c.cff¢ libramentum.etb. €. u. eius pedem ;.
funem autem,qui aliquando cum libramento facit riangulum ifocellum, & aliquan
dofealcpumeffe.d.c.c.cfto ctiam quod in figura. A. ditus trizngulus.d. c. c.fitifo-
cellus, &in figura . B fcalenus . Tunc quarui & te an feires rationem , quare
funis.d.c.c.in figura. A. cffet diftenfis, & in figura. B. laxus quemadmodum vide-
bamus.cum mihirefpenderis, nefcio quid , quod nunc memoria nd tenco, fed quia
‘pollicitus fum metibi eam afferre , proprerea nunc ad te mitco . Scias ergo huif-
‘modirationem nihil aliud effe nifi quodin figura. A. duz lincz. c. . ec. d. ¢. imul &
diseco undielongiorsineillisque epertmurn figura. B ed quia unis amin
figufa. B: quamin figure. A. vnus,&idem ftidco in figura. B.Jaxatus efb,& non in
tenfus,utin figura. A. Scd vt huiufiodi veritatis certam notitiam ‘habeas,infrafcri
‘prum circulum mente concipe. £ .. cuius femidiametersequalis fic.b. c. & diame-
terfit. £ in quo imaginare effe cuum
Tibramentumd.b. ¢.& figuras. A.ct.B.

& probabolineas.d.c. c. figure. A.lon b
giores effelincis.d.c.c. fgura. B.

Timaginemur igiturlineam. b. e.effe  d

dimidium minoris axis alicui® ellipfis

cuius quidem figur ponamus. duet.c.

centra ipfius circun(criprionis effe, cu

ius circunferétia,nullidubium eft,quin
extrapropofitum circulum tranfitura,

&invno rantummodo punéo ipfam

circulum tactura. it , quiexifiat. €.

figura. A. {eparatum tamen 3 punéto

. figura. B, Tunci protradia fue- 5 7
ritlinea.d. . figurz. B. viquead gi o d o 4
rumellipticum in pun@o. g.4 quo
ad punétu.c. duéta ediam fitlinea
g-c.tunc manifeft cri duas lincas

dic.er.c.cigura. A fimul iunétas, J
squalcscife dusbus.dgice.g.c. i P
mul pofics, v ctiam cx. s 2 sterc] ©

Pergeifaciévidere efhfedex 1.
primi Buclid.iam cered fcimus.d.g.c. longiores effe.d.c.c.figurz. B.crgo.d.c.c.figue
r. Adlongiores func.d.c. .ﬁgnrfx.q..oﬁcnympanmm.g‘" Sl

Quod ctiam mihinunc circa hoc fuccurrittibi libenter fignifico , hoc ft , quod
ficuin ellipfi duzlinca.d.¢.c.c.figur. A. imul iuncie unt femper zquales dusbus
lincis.d.g.g.c.inlongitudine, ica n circulo duz. d.c.c. c.figura . A, @quales funcin
potentiaduabus.d.e.c.c.figure. B.

Manifeftum enim primum cft ex penultima primiin figura. A. quadratum. c.c.
wquale effe duobus quadratis (Gilicer.e.b.ct.b.c.& quadratum. c. d.aquale duobus.
€b:eub.d. Quare quadrata.c. c.ct.c.d.zqualia funt quadratis.c. b. figure. A.ct. c.
b figur. B ec.b.c.ct.b.d. hoceft duplo quadrai.c.a.(ducta cum fucrir.c.a.perpen-
dicularisad.c.b.d.a. ) duplo quadrati.a.b. ex penultima primi, & duplo quadrati.b.
- Sed quadrata.d.c.cte.cfigire.Barqualiafune duplo quadrati.ac.& quadrato a.d.

&
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‘bus linearum;meridiang, & verticalis,vt acu mediante volui poffit, prout it.
Perfum igicur cam fuerit opus hoc, te oportet feire modum ipfo veendi.Qua-
propter quoticleunque volueris,afpice Solis locum in Zodiaco, Ephemeridibus me
diaacibus, idem dico de vnoquoque reliquorum planetarum . Inucnto poftca So-
s loco in noftro Zodiaco horologij, manu mediante,volue oftenforem, ita, veli-
nea fiduciz ranfea per gradam Solis, deinde, clavi ipfius horologij mediance,vol-
e indicem, ita cum Zodiaco coniunétum, vt linea fiducie, pun&um, feu parcem ho-
sgofendac inlimbo horologii que quidem hora nocandacf ffiericex fsque in-
cipiuntmeridic vigue ad mediam nocem  veld media no&e vigue ad merl-
diem, tunc acufispradidta mediante , pofica inaliquoillorum quatuor foraminum
circunuoluenda eft Tabula, ita,, vt extremitas lineg meridiang fupraorizontem , ex
¢quoincidatinter duodecimam horam, &¢lineam fiduci¢ ;compurum incipiendod
duodecima hora, i vero dica indicis hora faerit exijs que incipifira medianoce &
definunt poftea inmeridic, oporeebit; acu mediante, S cunsiue Tabili s o
‘ufque punétum extremum meridianz fibterra,medio loco exiftatinter duodecimi
horam, & horam oftenfam 2 linea fiducic. Quo fao cOntinuo videbis ercStamce-
§i figuram. & quia vidifti loca planetarum in Ephemeridibus , videbis etiam
corum loca accidentalia in domibas fciliceeaccidentalibus , i aliquas fixarum in
‘Aranca defiderabis,accipere potcris Ocu: 5 » cor . §) pi. s Liram, Aquilam, &
“Ar@uram, dum locus ferit capax. Nec te motieat,, quod oporeebit lincam fiducic
fupragra. Solis quoridie collocare, quodwihil refere. Nam opottet etiam quoti-
die cordam fufo circunuoluere. =

DE DEMONSTRATIONIBVS PROPOSITIONVM
Machematicarum,nec non de Aftrologia Iudiciasia.

Flustrif-D.Volfardo Aifeflain.

Tune mihi grais &iucundius afferr poruit tis liceris, quibus te cupi-
N dumoftendis ciendirationem , quare cgo nonvaa methodo ad omnes
propoficiones demonftrandas vius fim, hocefl,quare nonomnia ca Eucl.
Theoremara citemin vaquaque propofitione , que ad ea demonftrandam facilit,
quemadmodum inmea Gomonica vidiftime aliquando omififfe. Refpondco @
‘mathematicg demonftrationes, hominibus Euclidis Elementa, poffidentibus,nonin
digentaliqua cicatione numerorum Theorematum ipfius Euclidis, & i aliquando
viis famaliqua cizarione corundem, hoc feci propeer confuctudinem noftri tempo
vis,vel etiam ad faciliorem intelligentiam llorum , quibus feribebam. Sed omaia
quamais minima citare , vt facidrnonnulli, ‘mihi, nimis laboriofum, fuperfilunmd;
videtur, prefertim ijs vedii) qui memoriatenent prima Elementa. Hee igitur
eltvnaratio. Alia,quia mulcotics, it coniun®ta cft{peculatio cum ipfh conclufio
ne,vemihi fgpius vifum fit fuperfluum , aliquid de ipfa theoria feribere . In iis
enim que dm puercram(eripf, videbis rupulofam illam mezhodum., fed po-
ftca, non nifiin arduis propofitionibus me nihil effentiale precermitere.
Circaveroid de quo me interrogas, ilicet, viram putem omnia vera effe , ea
que eripta ceperiuncurin libris Alrologia iudiciari¢. Refpondeo quodnon, imo
puto.
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CAROLO EMANVELI
Sabaudiz Duci, &c.

G vR monmsdecimus annus ex quo lirte-
ris Serenifiimi pasris tus Celfitudinis , ac-
cerfitus ex wrbe Parmenfi in hanc me cini-
ratem contuls . Is aduenientem tam humant

N excepit , tanta deinde liberalivate fuit com-

2N plexus ego vicifiim ei deferuiendi,tam vehe-

menti cupiditase fui accenfus » <t [ih eius ditione quodfiper-
efier vite agere conflitueremos. (winsinme benignitas , mea
inillum obfernantia mirsminmodum mutuo vfu , € confise-
tudine eft adancta, ot idem Dux wie fecum dumruflicaretur
effe vellet , (epe etiam [ecums pernodiare_s; quo quidem tempo-
rede Mathematicis [tientijs mecwm agebat » in quibus perdi-

[eendis meaopera utebatsr, quefliones, Arithmeticam ,Geo
metriam , Opticen , Muficam » aws. ditrologiam [pectantes

proponens .. (ui vt quod. in me. effet [atisfaceremo , acrius
quam anteaineatudia ( adqustamen [emper fui propenfifi-

s ) incubui . Illiusg, imitatione ( <t ferecaters Principum
Studiaimitantur ) non pawci aus prefentes,aut per litteras me
debis, atque illis Mathematicis quastionibus confulueruns .
Cismaque ego nunquam laborem amicorum caufa defugerim,
euenir vt post tot annorumcurricula, mea [erinia [crutatus,
inuenerim tot abfolutas queftiones , vt ex eis corpus mediocre
effict poffe ideretur . Quas » cism rasionibus in epiflola fisb-

[equents allasis edere conlituifferns » non [ub cuiufque alze-
rins nomine, € aufpicijs quam twnCelfivudinis wolui apparere;
tum quid patri debitum libellum filio reddere par erat , tum

oAy quod
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EPISTOLAE. 55t

Voloctiam quodad partem.c. .s. quadrilateri conftituta iralia parallelaad. 7.
. & inequali diftantia ab ipf quemadmodum.u.n.diftac ad cademmer. z. rad ean
dem operationem faciendam. Videin vno tantummodotinere punctis.abe . vigs
ad.c. defignabimus quarcam partem feGionissconuerfo poftea inftrumento,hoc cft
pofito puncto.r. vbi prius erat. z er. z.ybi erat.r-aliam delineabimus quartam, &
icad oppofitam partemipfius.z. . faciendum erit. Hoc inftrumentum poflumus
etiamita conftrucre,ve punéia.o.ct.K. poffint collocari n larerihus. c. .cr.c:s.vbino
bis magslibuerityica v licebitin qualibet propostione axi propofica, oxygoniam
defignare. Nam.c.o.erit longitudo dimidij axis minorisycr.c.c.dimidij maioris.

DE CONSTITVTIONE TRIANGVLI
orthogonij conditionati.

Domino Ludonicode Rocchaforte.

P Vo &me poftulas;non eftadmadum difficile 5 cupis enim trangulum
orchogonium, exempli graria. 0. i ¢ in figura.A.ita confituere, ve di-
NS vifum e perpendiculari.a.i & quod proportio.o.c:ad.o.iuitve.o.i.ad
= e i ke e
tum. 0.i. 2d quadratum, ¢..fit. ut. 0.2.ad. .2, Qua omnia in promptu veninntquo
tiefcunque.o. e.fuerit diameter alicuius circuli, divifads in punéto.a.fecundum pro
portionem habentem medium duods extrema, prowacea deinde perpendiculari. a.
i.ad.o.¢.ufque ad circunferentiam, coniunGieds. o-i.et . ¢ ale triangulum, omnia.
fupradiétain fe continebit.
Nam ex. 30. tertij angalus.i.retus erit, & ex: 8+ fexti.o. i crie media proportio-
nalisinter.o. ¢. ¢t.0.3.¢et.c.i. inter.o. e.
etea. . fed quia ex diviffone factain pi
&oa.ctiam. o..eritmedia proportio- #
otum & refiduum ideo ex.
1nquindiaeitocadeivo.ead.
lis. e.i.& ideo. o
itet. 0. e.et.e.i.Sed quia propor-
Taci 2
ncvidebis cx.18.(exti,quod pro
portio quadrati.o.i.ad quadratum.o. a.

eritve.e.ad.c.a. cum vero duotian- #
guli. . fnt inuicen fimiles y s u
exfupradiéia. 8.fexti, eunc videbis ex 4 e

18.¢c. 17.ciufdem dictos tridguloscan  © i ¢

det dbere iner ¢ proportionem, qug
eftinrer quadrata ipfius.o.i.cti.e. vade
ex prima fextiita feinvicem habebunt.

0. cta
Circa cam verd difficultatem quam
habes
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EPISTOLAE 31

‘maiori numero declinationis quam fuctitangulus.n.g:e.tunc talis pasies illuminz-
biturabipfo Sole 2 mane vique ad velperam -

Huius quidem rei fpeculatio, vnicuique manifefta eric, qui rationssg6.capano:
fira gnomonica privs intellexerit,vbi manife(té apparet proportionem {cmidiame
i horologi  fiit2 camappellare licer yad femidiametrum aquaorishorarij fem.
perefle,vr.c.cad.c.g hocelt proportio maiorisinzqualitatis. nolo eriam pratermic
eere.quin teadmoneam,ve nullo padto confidasin longioribus vinbris,co quodval
denosdecipiant, cum femper iufto breuiores fint.

Declaratio guorundam verborum nofire Gromonice..
Defenfiog, nostra contra (hristophornm Clanium .

AD EVNDEM DARDANVM.

TVasdemum accepi liceras,qui
bus mihi fignificas te totum.
52.caput mez gnomonica:intclle-
xiffe ,praceer illa verba, que etiam
fuperioribus dicbus ad e feripfi »
hoceft.

Itaqs medijs binis riangulisijs
mediod; azimue Solis, paricer ho-
rologia fabrieari poterun.

Quapropterne aliquidtibi de-
it (cire debes , menihilaliud, co
inloco inferre voluiffe , quam qd-
pundtum horz: propofitein plano.
horologi orizontali_réperiri - po-
teft, ope longitudinis vimbr grio-
‘monis, & eius declinationis i ver-
ticali linea,feud meridiana orizon
ali, iam in ipfo horologj plano.
dudis,

Exempligratia , fi arialemma.
Lam.b.in quo.Lm.fcvercicalis. q.
b.vero orizontalis £ n. h. autem it
femicirculus,cuiufuis paralleli zqui
nodtiali, cuius diamererfit£h. ct.
nfie Solis locus inipfo paralleloz s
r.autem fierectus finus arcus. niet.
r.0.2.fectio communis ipfius almi
cantarat cum meridianoyet.s. 2. ¢
‘munis feétio azimu Solis cum pla-
nohorologij,cc5g gnomon, ct. 2.
garadius Solis.z.u.vero finusalti-
cudinis ipfius Solis, vbi videre po-
tes duo wrianguladicia. cffe. z. ug.

Ss &
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DE PHILOSOPHIA MATHEMA TICA.

Dominico Pifano.

T omnia vno colore conftarent, & corporum vmbre & luminibas non di-

ftinguerentur, neque diucrfitas fitus, lamina, quz veniunrad gculum nonal-
teraret; perinde effec, ac i effemus coxci . Miror quod cum in Ariftotele fis
verfatus, intuis tamen (criptis philofophum 2 Mathemarico (epares, quafi mache-
e
gis quamij philofophus ficappellzndus, i 2d veritacem fiarum conclufionum refpi
ciamus. Verum quidé eft; te in huinfmodi errore (old non verfari; fed gravius ¢l ,
giod cumvos videatis eciam res morales ib philofophie appellationé cadere , noa.
‘animaduertatis diuinas {cientias mathematicas ctiam philofophia nomine ornan-
daseffe. Quod i eiufdlemnomen penitius confiderare velimus  inuenicnus apez-
&;mathematico magisillud ipfum quam cuilibet alio conuenire,cum nullus ex.
tam certo fciat id quod affirmat quam mathematicus, nequealiquis fic, qui in co-
nitionis, & {cienti cupiditatem magis ducatur, ve gperte paet,cum necetiam ipli
Enfutder locum,, nequealiquid prafiupponar, quod non itita veram & incelleciui
notum, ve nulla’ quazuis porentia , illud effe falfum oftendere queat. Sed quia
el quiad placicumnominarcbus impofucruns, voluerut csiam , non folm
ke chabsca R il naral metaphyfica, & moralia,fub communi philofo-
ghx‘gnominc contineri, Vrait tibi fatistaciam authoritate Ariftorelis,quemtanco-

ee colis, primum confidera,nunquam cum de philofopho mézionem facere quin
rius aperiar de quo philofophologuatur, atque hoc fempet prafa, exceptis qui-
ufdam locis, ve cap. . lib.4. Metaphyficor, vbi de philofopho in genere loqucs,
ait, proprium effe philofophi. vt res omnes fpeenlerur atque hocin principio qaia
sitestuallt, i gudseo fam ofendert macheunacum o pilolophin:
‘omitto quod in.a-cextu fecundi phyficorum idem affirmee , zquum cfle appellare
hilofophiam (cientiam vericatis, & finem fpeculatiu exiftere veritatem. Annon
ey rinio . @mecaphifce philofophiam culaivam, mahenatichs phy
ficis & fupernaturalibus vebus contineri? An nonidem paulo inferius fcribit ph:
cam primam fururam, fi aliz fibftantia quam naturales non reperirenturzconfidera
deinde quid dicarinfine erdj caplib. r .quoloco nil clarius effe poref lege exiamn
‘qua.6.cap.ciufdem libriab codem adducuntur, & qua in.8.cap.2. libri extu. 44.
aperce ponuncut, Quod fi hac tibinon fufhiciunt, vereor ne tuus morbus defpe-

rrus cuadar.

~ Deinaginatione [fecicrum.
AD EVNDEM,

Yod dixi doming Tadeo eft, quod aliquaspasticularium fpecies, perfoid &

integré imaginati poilumus, alias non icem , id ribi melius cxemplo innore-

{eet. Proponaturibi triangulos zquilacerus dara magnitudinis , dsids coloris, b

iufinodi enim particularis, potes imaginatione tibi fingere intcgram fpecicm, tora

lemd; ciadzquatam,fed ialiquam fpeciemaliquando vniverfaliorem imaginatio
ne
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cuiusrei freculaoneima in figura corporea. A:q 4. efle figuramve-
gulai orizonalemd;ad degridandam fuper aliquod planum perpendicalare
otizontis% cum €0 primuim coniunctam in linea.q.d.cuius plani triangulum. i. q. d.
it it o€uliis refpicientis, o. cuius aleirudo,o.p. ab orizonte , qui qui
crétangulim dictum orizontale. q. a.in pyramide . 0. q: 0. u:0. 2. ct. o. d.
terminata quatuor crianglis . 0. 0:0.1.3: 0. 0-d.q. fitverd primumi
colocaris s pefisquiepicc velinee. . perpendiclais gl . 2. v -
@anguli;medio loco pofica fic, intes; a. nyetuns. 1dds primum nobis ctic exem-
Jum.
B sty indefiniz? produdas effesqueinfuperficies
s iy TAGUIGTII.Or e i o e e rectanguliorizomati q-a. cxprima
vndccimi Euclid. pofite eniot. Imaginemur eriamlincam. p.s.n. perpendicula-
rem ipf.p.L que ceiam cum duabus. u: qus. ¢t 2, d. i, €x. 34. primi Euclid: angulos
re@os conftituct,cum ex,28.duw..q. s.et. a.dnfint pasallele ipfi.p.l. ctsn. ipfi.u.
.8 quia fapponitur.o.p.perpendicularis plano orizontali, Angulus ergd.0. p. L re~
s erit ex fecunda definitione. 11 Euclid. Imaginemur quoque dudtas cffe
duas.0.5.ct.0.. vnde.:p. ¢ fopeficici , inqua funt duz linez . 0.p. ct.s.n.cx. 42
xx.perpendicularis erit,& fuperficies orizontalisa,s. perpendicalaris eric cum dict
o.sn.ex.8.ciufdemlib.ynde ex dicda definitione.o.s.et.0.n. a. erunt anguli recti
etos.cti0.n.excommuni (cientia,in fuperficiebus duorum triangulorum.o, u. q. ct.
0.a.d.crunsfi noluerimus cogere aduerfariam ad confisendum duas lincas recasin-
cludere fuperfisicm., quemadmodum cogere- oy il
e facere, fiopinaretur duas alias e per
eadempunéia +o, . . tranfire, que funtin di-
@s fuperficiebus. Vnde.o.s.ct.0.n. commanes
eruncfediones duarum dicearum foperficierd
cum (iperficie. .5, n.. Imzginemurnone tas
duas fperficics. o, . €£. s 3. quatim commile
nisfectiofin0.t(que critlinca recta cx. 3,1ibs
11.)quz erunt perpendiculares fperficiei.ous.
n.ex.4. et 14 ian dictis. & ex. 19, cinfdem
o. t. perpendicularis eidem fuperficici. o. 5. .
exi& ex.6.eiufdem haclinca. o. t.duabus. u.
qs.cta.din. parallela exiftet,& ex. 9. ciufdem
haclinea.out.duabusiu. g.s-ct:a. dun: paralicla
exifier,& exadem. g.erit parallela ipii. p.
Imaginemur nunc plantm, fuper quod defide
remusvidere quadrangulum orizontale, quod
‘planum,exempli gratia,fi primo,ve fam di
‘mus, locatuminlinea. q. d adangulosrecos
‘e plano orizonsali, cuius commanes fectio
‘nes cum fuperficicbus.s.t et.n. t. viffonis la-
terum, u.q. ee.a.d. fint.i.q. ec.i d. & com-
‘munis fectio trianguli, o. u. 2. ideft viGonis
Iateris.a.ucum dicto plano, fit.r.e. Vndeex:
communi {cientia rectangulum orizontale ,
oculo.ofeipfum patefacicrin plano.i.q.d.fe-
cundum
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Quo fiipputato, fampi inflrumenta, & ad experimentum me paraui , & virima
noe menfis Augufti anni. 5 65.reperi Martem effe in dicto gradu geminorum ve
fribebat Stadius. Deinde ingulisebdomadibus obferuans retrogradationemsvidi
circa finem Octobris quod rerrogradiincipiebat , & ea rewrogradatio perfeueraic
viquead medium menfem Tanuarium , aut circiery anni, 1566. obferuaui poftea
cciam fitum eiufdem planeca die.1 7. A prilis fequentis eumd inuen in gradu. 16
‘Cancri, vti cum pofterac Stadivs. Atqueita experimentum meurm conuenie cum-
calculo Stadij,comperids eum non erraffe: Etfic quifque binis quibusd;annis pote=
it cerior ieti de veritate. Si autem deleGtationis caufa id experiri volueris, expe="
@ato primam retrogradationem Maris, cuius initium fecundum Stadium faturam.
eft circa diem. 20, Nouembrisanni. 1583. & finis circa diem. 10. Februar. 1583,
circa grad.g.Cancri , & animaduerce quando Masseric circa dicturm gra. 9. Can-
cri prius quam retrogradi incipiat, quod erit circa diem. 19.Seprem. 1583, Dein’
deafpice quum ericin grad.g. Leonis , quod erit circa diem. 7. Mai.158 3.8 vide-
bisqiplc Marsin his gra. 30.morabit p menfes.7.& dies. 18.atq; veeits tei pericus
lum fucias,obferua noétem pracedentem dici.ig. Septem. 1582 losumgitudinis
cius fkella, & idem poftea obferua nocte pracedente diei.7.Mai,auc nocte fequen-
ti. 1583.& inter duos hofce terminos obferua aliqua alia notte tatum cius. Mani-
feftod; videbis Martem confumere prant diétam tempusin hoe duodecatemorio
Ecquicunquealiquid incelligic in hac faculeate quamuis non viderit Prolomei
Almageftam , minori labore poffet per calcalos feientificos colligere verita-
mm,(%.p ofitis tamen terminis {eriptis in theoricis planetarum . Qui enim vidic
Almageftum vel revolutiones orbium cceleftium Nicolai Copernici,non poteft de
hoc vilo pacto dubitare . Sed qui nondum tantopere progreflus eft,faleé capiat hui®
Feinotitiam vniuerfalem,hoc modo. Supponat primum cccentricitatem deferen-
tisepicycli Martis,effe.6. parcium tali, qualesfunt fexagelimie femidiametri ipfius
deferentis,& femidiamerrum epicycli effe , partiug fupradiceard. 39.cum dimidia
& quodargumenta vera, in temporibus primarum ftationum (cum cpieyclus ft in
auge,auti eius oppofito,autin ligitudinib.mediocribus)id ab antiquistects fappix
taza fing,ficuti funt. Ex prafupponat motum diurnum centri epicyeli.min. 3 x.cum di
midio,quamis reuera fit min.31.8fecundorum. 2 7.aut circitennunc quidé preter.
miteens,quod vaus habeat refpectim ad augem mediam epicycli, & alter ad ceri-
trum xquantis. Atque his prafuppofitisfingat ( exempli gratia ) quod centrum
epieycli fit in quauis longitudinum mediarum , & Mars in prima maxima aqua:
tione argumenti , ilicet in prima linca, qua artingens cpicyclum ;& centromundi
pergaad circunferentiam Zodiaci, qua it iflalinea conngentiaei qua proficifecs
Mass pergetadlincam prima fationis,v poftea retrogradiatur, veluti fi ininfrapo
fita fignira maiori,cécrd madi effer.0.8 vnus arcus eccCrrici effecabie.d.& vad s li
neis mediocribus longitudinum effet.o.c.£.& centrum epicycli.c.qui notabitur per
a.fie.g:& linea contingentes epicyclum in punétis.i.et. it notate.o0.f.ceo.c & li-
‘na prima fationis.o.n.b. linea fecunda.o.u.d.fi gitur Mars eifetin punéto.iians
‘gulus.i.o.c.maxima aquationisargumenti effee gra.go.minat. s s.quiuis alismaxi
ma aquatio argumentiin longitudinibus mediocribus Alfonii ponatur eff gra.4 1.
inur. r0. quod eucnit quia caleularores ipfarum tabularum interuatlum.o.c.quod
in cofitu epicycli interponitur ncer centrum mundi, & centrum didti epicyclizac-
ceperunt parcium fexaginea praecisé,nihili facientes minucaill. 18. atecirciter,que
veré fine praxer ditas partes.6o. quandoquidem cucrit ve dictum interaallum in

Gg 2 i






OEBPS/images/facsim094.jpg
82 1T0. BAPT. BENED.

Pro cuius ratione confideremus triangulum hic fubnorarum .a. b. c. cuius
‘numquodque awws ignificet fummam duorum fociorum, veputa latus.. b fignifi-
‘et fummam primi cum fecundo, latusverd.b.c.fommam fecundi cum tertio 5 la-
ths autem. . c. fommath primi cunTrertio,et.a.e.feu.a.0.fitnumerus primi focijce.
‘ebuvelb.uitfecondifocij,et.c.ufev.c.o. it tertij ycumautem.a. ¢, zqualis it.2.0.
e bauet.c.u. zqualis.c.o.

exiippotto  dépe fockisfmma fou
latus.a.c.darum ex aggregato laterum.
abcumb.creliquanin omanm e
linquer nobis cognitum aggregatum
exb.e.cumbi. Quace& cins medic-
‘tasb.e.fivebasnobiseognita ericqua
derradtaexfimma.ba. relinqueturno
bis cognitusnumerus.a.c. detrato ve-
1o numero.alehot eft.0.cx.a.c fum-
mayfeutatus, atreba.cxb.c.remanchit
0.¢.few.c.o.cognius.

THEORBMA CXXL

AC etiam methodo hoc facere poffumus non foli de ribus focis, fed ctid
Hdna ibus quotquot volueris,ye exempli gratia,
fintfex focij. ub.c.d.c:f: quorum fimma e binos co-
‘ghita,vrputd fommainumeri.a.cum.bicognita nobis fit,
& fumma nueri bicum.c.& fumma.c. cum. d. & fm..
‘ma.d.comic.8 famma.e.cum f. necefle cft etiam (cire
fammam duorum vnorelio, vepuea fummam.a. cum
cavrpoffimustriangulum . b.c.confticucre, Vnde ex
E—zmm,wghmMmsmbimiwménin@u;.L
- Quapropte dempeo numero.cx fumm.c.cim
d.&numero.d.ex famma.d.cum.c.& humero..cx fum
ma.e.cum.£habebimus incentum.

THEOREMA CXXTL

C VM aliquandos illud quod Archimedesinuenit, vefurtum Regiab aurifa-
L broinregiacorona factum, quemadmodum fcribit Vicrunius,proderee, cone
‘templarcr;mibi etiam vifum cft,vealiquem modum (cientificum inucftigarem,quo
proporiosui adargentum, quod inalquo propofit corporcxiplismit cogni
-t ponderis cognofcl poffez. Ee cum mulros diucriis temporibus excogitarim of
ciomeo decflc nolui in ijidem licerarum monumentis mandandis, quoram hic
vnus eritspropofizanobis fimt tria corpora.. A M. V .axqualia inter f¢ » fed di
Aarum fpecierimmareriei, veputa quod. A. ficargenteum , & omogencum. V. v
¥ aurcam omogencum, & M.mixzum cxauro, & argento, ideft hecerogeneum,
~eopimusergo eire fufti.quantiatem auri & argenti, que cftinipfo corpore. M
“milfo. Iea igitur faciamus. Videamus primam quantum fis pondus vniulcuiufque
ipforum corporum , ponamusautem pondus corporis. V.auri cffe V. 234 pondas
t auem
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g aqualiseritigiditum produGum.a.giin.gd fc
eécmntrd’fu"qumgmnhddhmmuq-d.cogimipoﬂ'nm. itigit
fpererid; quadratam, quu.differentiz.a. hicognitum , hoc verd cogi-
cemus dinifium effein.4. partes quales medijs diametris.p.r.ct.n.c.quare vnaque
rtium cognofcetur , & quadract erit ipfius. a. x.aut ipfus.x. h.dimidij.a.h. Quod
i aliquodiftorum quadratorum detrahere yoluctimus, nempe.n.r.cx dimidio fam
me.b. duorum quadratorum,q.i.et.i. d.cognit, hacvia procedemus, primum con
fiderabims. t. .coniundam. t.i. qu quantiates erunt fumima dimidij duorl quas
drarorum.q.i.coi.d.quandoquide

dimidif et quadraci.. L. ct.c1. dimidid
‘gnomonis. ¢.i. L. coniunéum dimidio
quadrati.i.d.ex quosi:tr.dimidium eric.
b.ex qua quantitate. i.t.r. cogitare debe

‘musdetrahi quadracum ipfius. x.h. nem
pe.n.r:quare quod fupereft cognitum

i s.cum.n.i.fed.y.m.zqualis
cum.y.s. conftituunt qua-
dracum.p.m. Ttags. p. m. quadratum &
confequenter.p.s.cius radix cognofce-
£, icactiam & producum huius.p.s.in.
S zqualis.c.nempe. p. x: eltdsprodu-
@um huinfmodi femperminusquansita
te.r.tiper.u.iaequalequadrato minori,
i d.quarc.i.d.cognofectur, confequen.
‘teria. anquamrchiduumex. baeeo-
um radices quadrate cognofcentur. a, »

gd:

THEOREMA L'XIII

ln E M- praeftari hacalia via, meo iudicio poteft:Secundus numerus in i diret

di muldplicear, produci autem ex dimidio primi detrahatur , ex quo rex
‘manens erit producum vnius quadrata radicis inalceram pattium primi pumert
quztitarum ,deinde produttum hoe duplicecur, & primo numero daro coniunga-
tur,ficds huius fumme quadrata radix eric fimma radicum quadsatarum dicearnm
partium,cui unéto producto cx quadragefimoquinto theoremate fingulz radices
‘proferentur..

Exempli gratia, primus numeras dinifibiliserat. s 0.alcer vero. 6. Tam f mulei-
plicemus.6.pes. 3. nempe dimidium proferetur numerus. 18. quoex dimidio pri-
mi, nempe.as. detradto, lpererit. 7. productam vnius radicis in alteram, quod ds
plicacum dabit. 14. quo conianéto cum primo numero. .. dabitur numerus, 64
cuiusquadraca radix cilicee. 8.critfumma radicum duarum partium qultariin
qua & produto. 7. ex quadragefimoquinto theoremare dict radices difingucn,
eur, quarum voa erit, 7. & alecra. 1.

Veautem hoc fpeculemur, pracc
dugtum efFe fecundinumes
fiduum aucem dimidij primi.b.cfl

lenti figura vt poterimus,in qua pacet.c.r. pro

I.hoceft bndimidio s (oices g

L.nempeai.productum radicum,quod fupple
men-
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quapropeer cogitemus.ra.indeterminatam eranfire per centrums. ipfiuscirculi -
iliter ctiam.r.i.ad punium medium lateris.c.o.deinde 2 tribus punctis,
ginemurtres perpendicularcs ad.r.a-hoc eft.:i.d.ct.0. . & ybi circulus
it punétum.g.procradis deinde.g.nig.xiet.g.u.habebimus riangulum. a. c.
lemtriangulo.g.u..vnde clarum erit productum.g.r.a.equale effe producto. e
productumd y
vicem fimiles,fed productum,
grd.exprimafexti, coq y
produdto.o.r.nduplum erit producto.i.r.x.quod quidem quale cft produdto.g.r.
dexlimilibusrationibusiam upradictis. Nunc ex fmilibusationibus produdia.
nb.ctKor.c.dupla run producto.i.r.x.quare prima produ®a qualia erunt fecun-
dis. Quod eft propofitum.

Abhuiu(modi demonftratione facilt videre poteris non effe generaliter verum,
idquod Nicolaus Tartalea inquit.4 3 quafico vitime partis fuorum tractatuum,hoe
eftcentrum circuli.r.n.g.femper eficin perpendiculart,quad punéto.rad lineara, o
o.tranfit protradtaipfi.c.o.quantam volucris,imd in quacunquealia inea ipfum ¢
fepotelt, nec non in aliqua parallela ipf.c.o.quemadmodum ex te ipfo, medianti-
‘bus,hic fupradicis acionibus videre poteris,vnde cx neceffiate equiturillud pro
blema femper fert filfom effe.

eAlia fpeculatio circa breuitaters radiorum incidentinm
& reflexorum.

AD EVNDEM.
Lius modus quem exercitatfonisgraria vitim cogitaui,ad demonfirsndam
- Dreuicatem adiorum ncidentium, & refexorum in fpeculo plano, nunc ad
teferibo, quamuisprolixioraliquantulum icco , quod ab aniquis iradis eft,
Imaginemur itaque lined.p.h.pro comuni fectione fuperficieireflexionts e fpe-
culo.raverod et.b.proradif dicts qui femper fcitc angulos.b.ah.ces .p dnigeé
xqua-
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& quadrato.a.c. exead.Nuncvidendum éft virt dupli quadradi.a.6.c8 duplo qua
drari.b.a.ci duplo quadrati.b.c. fic zquale duplo quadrati.a. e quadraco.a. d. &
cum quadrato. 2. c.Sed quiatam cx vna parte quim ex alia habemus duplum qua
drati.e. Videndum igicur erit verum duplum quadrati.a.b.fimul cum duplo qua-
¢qualefit quadrato.a.c.cum quadrato d hocmanifeltam eft.ex. 1o
fecundi Euclidis, dato quod punéetca. it fed fi faericinte:
‘manifeftum erit ex. g.fecundi dicti, nihilominus accipe huncalium modum.

Sit hic fubfcriptum quadratum, D. ex. 2. c.in feipi producta s caius diameter it
aun. protrahancurd; parallele.d.fi:b. et.qs. cidsaddatur.c.p.ad.a.c.aqua-
listamen.d.a. fied; protracta.p.u. viquead.m.o.u.vnde habebimus.a. n. pro totali
quadrato,ct.p.s.pro partiali, equali quadrato linew.a. d. Videndum nunc cft,verd
hec duo quadraca zqualia fint duobus quadratis incaa. b.& duobus linew:b. ¢. Ni
duo quadraca linca. b.c.int. K. o.ct. h.Lvidendum nunc eft ucrum relicum gqualc:
fit duobus quadratis ineg. 2.b. quorum vum fit..b.alrerum verd.Lp. quod fipe-
racl. c.ces.pufigura. D.per fapplementum.o.c.cui zquale eft parallclogrammum. he
mfigure. D. fed fi punétus.a. poficus fuerit inter.d- et.biconftitito quadraro.d.u.ci
omntbus parailelis,vein figura. C. videre licet in quafigura videbimus quadraca. r:
n.et.d.r.cquari duplo quadratorum.Ln.et.r.Lnam in quadrato.r.n.ipfa duo quadra.
fa.lin.etr.capiontur, reliquum cft girur ve videamasan duofapplemenca.Le.ccl.
s.cum quadrao.dafint aqualia dictis quadratis.Ln.ctr.Lfed quadratum.d . equas
tur quadrato. Ln. videndumigicur cft,
an duo fiipplementa Lt.et.ls.cum qua
draro.d.r.fintzqualia duobus quadra
tis.dLetrlfed quadrarom.d.Laqua-
sur quadrae.d. r.& fupplemento. .,
mediante.q.l.& upplementour.b. fip-
plementum vero.Ls.fuperac iupplemé
fum.r.b.per quanticarem xqualé qua-
drao.r.Lquareduo fipplementa. . e,
et.Ls.cum quadrato.d.r.zquantur qua
draco.d.1. il quadrato. . verum igicur et duas.d.e. e, figure. A, zquales effein

uabus d.c.c.c.figure. D.qua quidem affeétio circuli,3 nemine e adhuc
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nerncdadidefiic.d accipiemus; vemediuminer.a.d.ctd.e.cognofeemus ctiam
proporsionem.a.d.ad.d.c. quaic ctiam cem qua. . eadd. € cllocindo poftcas
R rere heta.cnnotefeet ea,qu elta.c.ad.o.£. & fta gradatim accedenuus ad
pertediam cogniionem proporuonis ociusaLadl. Nuncaucem ncdanic.k
e anofeemus proportonem orivs.Lad k& hacmediane  cam cognfccmus»
htoriusaad g 118 hac medinseesm quorvs L adi-g& e gradatin <o
‘gnitanobiscrit proportio o’

Freealadbanparemachbe o wen diie o d bl

neficio pofteatotiuslince.al. co e e o
nofcemus proportionem.a.:ad »

0 fic aliruan refpedu lingaa.b.ve quarebacs, quie quidem propolitiosetficar
vden voceto lewima amen ef. :

THEOREMA CXLIILL

Vamuismulti de modoin fumma colligendigfulstrahendi, multiplicidi, & di
uidendi proportiones fcripferintnullustamen ( quod (ciam) perfecié;ac
ftiemifict fpeculasus cfthasoperationes, quaproper hanc rem cu filéntio tranfi
renolui , quinaliquid de ipfa conferibam . fonima. dictarum proportionuntiri-
cohando. \

Quoticfcunque igitur volune duas proportionesinuicem aggregare , fimul ca-
+umantecedentia multiplicant, & fimiliter carum confequentia.. Tunc proportio
cerminata ab illis produdis cuadic in fammam illarum duarum propofitarum
‘proportionum.

Ve exempli gratia,fi voluerimus colligere proportionem fefquialceram cum e
quitertia, maltiplicando.3.cum.g.ancecedentia clicer, producium erit 11 pofte
multiplicandos2.cum..confequentia, tunc produdum eric. 6., Proportio. gituty
queincer. 12.c6.6.seperitar: (quz dupla efteft famma propoficarun proportiont.

‘Cuius rei fpeculatio erit huiufimodi in.x.cr.u. ¥

duo antecedentia quarumIuis ProportionUM. = g x
verd ct. n fint corum confequentia, productum

autemantccedentium it:2.g.llud verd quod 5

fequentiom fi.d.2.vnde proportio.a.g.ad: a..d.

compofita critex proportionex.ad.£. &exea, e
queeft.uadn.per.2 - fexti vel quintam octaui.
Patet igitusratiorecé faciendiyve fupra dictum
cft.

THEOREMA CXLV.

Votiefeunque deinde detrahere voluntynam proporcionem ex altera mul-
tiplicant ancecedens ynius cum confequend alterius. Tunc proportio, qiig
fnrertalia duo produéa inclufa reperitur  eltrefidunm,feu differentia llarum duac
rum proportionum datarum. .
Ve exempligratia »fialiquis vellec ex proportione dupla detrahere fefauidlre-
sam , mulriplicaret.2.antecedens dupla: cum. 3.confequeni fefquialtera, quortim
producum cffct.4.proantecedentirelidu proporsionis.. Deinde multiplicarets
antecedons fefquisltere cum. 1. confequeoti duple, & productumetlee.3.pro.cd-
st N fequent






OEBPS/images/facsim270.jpg
258 10. BAPT BENED

DE IgT'V BOMBARDAE SECVNDV M
diuerfis cleuationes. Ex de quibufdam crroribus Nico-
PSS lai Tartalez, circa idem .

Jluustri D. Iofepho Cambiano ex Ruffie Dominis » aquiti
firenuo,€5° tormentis bellicis Serensfiimi Ducis
Sabandia Prafecto.

@ Ncogicaui quedam dum ocio frui licui pet abfentiam Discis Serenifimis

‘quaadee feribere placuir, ve fi probaverisin lucem quandoque profec

£ non dubitem, fi defpexeris, ocius fiipprimam, fancautem huiufmodi -

Videfiac verormensum bellicum vehementi? feriatictu fuperius delato

quamotizongali, ve Taszalea eribit,quafico fecundo libr. primi quifizorum , dne=
mincadhuc( quod feiam) tradicum e ft.

Rationes vero Tartaléx nullius fane momenti ; quia f valida efent , fequeretur
weinelinara bombarda , adeo v angulus fub orizonte factus aqualisefler e, qui fu
praorizontem eft ictum bombardg in veroque huiufimodi fits eandem effe fucuri,
fisliqua differentia oriretur ratione gravicacis pilz ab ipfa bombarda emifle, hoc
‘nerer,ve ilices velocior effer inmotuinelinato quam in elenazo cum pondus, mo=
‘tui adeq nori opporatur.Id quod non ita'se haber,vera enim caufa vade fiat,ve bom
barda clenata vehementius Feriat,quim'ea quaeftminus alta,eadem eft ferdyin ge-
‘mere;eum ea,qua aliquod corpus marcria magis denfa,fed fimile & equalealceri cor
‘porimaterie minus denfee velocius mouctur ab vna eademque’, aue wquali‘vi
ompulfim, Efteadem eriam in fpecie ¢i'; qua maiorein effectam produciz
pullis; qui in locis fubterrancis ponitar quuny vafis optime: colligaris ferro
ludiar.” ER etiam fmili ei, qua longius impellitur pila ' qua Tudimus ; abali-
‘quainflrumentoligneo, quando perciititur contra,quam cam fecundum fum
im rojciur. g inde i qis Vet motens maior v &itcenfor it
‘modicorpus pescutit, quia corpus quod moueri debet, quanto thagis refitic vireus
timoucisi (cerum tamen terminum prafcribendo) in exiguo eo temporis fpucio
tanco maiorem  virtarem colligic , quee ipfam deinde  canto cum impet mo=
e, & tanto magis impellens concomitatar, ve majoresn effechim efficiar , quam i
ad moucndum (e facilé reddidiffer. Arque hoe fapradiétis ictibus cleuatis acci-
dit, quia grauizas pilz , ea et auz reiftens vistti mouenti, dat ¢i commoditatem
colligendi diétam vireutem,multo magis quam efferea , que ad depreffiorem eleua
wagionem cam fmpellerc. Et quia huiufimodi multiplicatio virutis,nullam propor
tionem cum pondere pile geric, volo inferre quod dum colligitur canta vireus, col-
liginir mules plus eo,quod ad impellendam diétam pilam fificere, ratione magnz
elocitais augumenti , quia quanto plus temporis ei conceditur ad commatandam
puluiecem inignem, tanto maior quantitasignis progignicur, vnde fit, vt tanzo ma-
toriloco indigear, quamobremanto magis impelli, fed vt div, tanta cum velocie
sate adauget, ve huifmodi virzus long? fperee refiféri poderis pile, & fic eft cau
faguceffectus, quod experiéria innot eftit producaf. Sed caratio,qua f+fe idé author
intertio qualito ad aliquod impoffibile, circaiter ipfius pile Legatum Hifpanum

1 B redu-
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granits/quis tantd minus pendebitd centro. o.& ratiocinando, vt faperius dixi-
Fhus,inuenicmus eundem cficéum verum effe. In faterisyre&e & propridappella
i poteftaxi.s.autn.o.worizontalis,fed inomni vedtium fpecie,boc titum per quan
dam Gimilitudinem dicerur.Idem contemplarilicet fapponendo centrum in medio
inter.o. eti.qued vaufquifque ex f abfque alterius ausilio facile preftare poterit.

Dequibufdam rebus animadserfone dignis
CAP V.

On omittenda mihi vidécur quadam , que ad traciationé vectium admodum
Tunt neceffaria. Quod autem quarimus, in eo confiftic, quod aliqui veées
adhibeantur ad opus, quorum centrum, quod Graeci hypomochlis appellant vaum:
ftex extremis ipfias vetis , & pondus , quod fsfum eleuari debet, inter ipfa-
It extrema acet, propinquum tamen hypomochlio, ve exempli gratia, f vedtis
ffeinfiafripra figura.oucuissbypomochlion effetin puncto.o: & pondusin
‘pun@ioun.clarum erit,  cum cleuari debeat.n.oportebit quoque opera manus ele-
Nunc confiderandum et quomodo pondus.n.annitatur ad.. Hanc ob cau
aginabimur redas lineas.n.om.im.caut et quarum.n.i.verfus mundi cen
trum fit pofita,cr.n.t faciat angulum.i.n.caequalem angulo.icn.o.Nune ponendo ali
quam vircutem in.i.xqualiinclinatione ad fuperius conftante, ve.n. ad nferius  re-
‘moa tamen grauitate materiz vetis)huiufinodi virtus,torum pondusipfius.n.com.
‘muni quadam fcienti notione: fuﬁinchil.&ﬁtoius i mel e b e
‘per.o.zotum pondus fuper hypomochlio f¢ haberet, & tanca vires ipfius hypomo-
bl fufficeret ad refiftendum pro futinendo,quanta cft grauitas iplius ponderis,
fed ipfam iccrum ponamusin.n.ibi clarum erit, quod fialia vireus & paree inferiort
2d perioremvedtisnon opponitur,cxcepto tamen hypomochlio,oportebitvirt
zecuiufdam partis ponderis.n. (abfque confideratione tamen,ve fam dixi , ponderis.
materie vedis) vevedtisa parte:s.u.deprimatur,& dixi vnius cuiufdam partis
deris.n.quiaalia cinfdé ponderis parsanniticur pfi hypomochlio. . lieliats
‘o.n.que angulostecos cam.o.x.non facit. Siautema pun&o.topponct fefe huiul-
‘modi refiftentia,ve vectis non deprimarur,clarum erit communi feientia; g virtus
‘ponderisn.divifa cric por mediarm qualiter,cuius vna medietas fper. o-quicfcee,
Sealia fuper.c.medianibus duabus lincis.n.o.ceic. Imaginemur aunc refiftensiam
ablaram effe;pofitama; in.c.clarum quoque erity ¢ maior pars pondetis. . ipf. ¢.
‘annitetur benchicio linezn.c.quam pfi. o.cum linca.n.i.inclinaionisipf ey
pinquior quam.o.quia omais refiftentia s in.jaucin. ¢.ut .t autin. . et loco
Pt quemadmodum efto.&alter alterius operauuatur. Si vero eadem refiten
tia pofita critin..clarum quoque erit,@ minor pars ponderis.nannicetur ipfi.u.qui
ipf.o.cum dicea.n. & centro.uulongius quam & centro.o,difte & proportio pattis
ponderis.n.in.o.ad propor-
tionem partis pondetis.n.in
w.nonerit fectidum propor
tionem angulorum.u.n.i.ce
oun.ifed fecundum propor
tionem. u.i:ad.i.o.quod cla
#& comprahendi poteit ab.
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feptimamaiori , omnia fibi inuicem funt proportionalia, idem etiam dico de reli-
quis parcibus,cum relaca fuerinc ad fuaota.

Nec alienum mihi videturd propofio inftituto , fpeculari modum generationis
ipfarum fimplicium confonantiartqui quidem modus fit éx quadam @quatione per
‘cuffionum, feu zquali concurfirvndarum eris, vel conterminationc earum.

Nam,nalli dubium cft, quin vnifonus it prima principalis audituds amicifima ,
‘nee non magis propria confonantia; & fi intelligatur , ve pundtus in linea, vel vnitas
in numero, quam immediate fequitur diapafon,ci fimillima, poft hanc verd diapen
‘te, caterad;. Videamusigitar ordinem concurfus percuffionum terminorum, feu
‘yndarum aetis, vnde fonus generatur . :

Concipiatut igiturmente monochordus hoc eft chorda diftentaiquie cum divis

fuericin duas equales parces ponticulo, tunc vnaquaq; pars cundem fonurm pro-
feret,& ambse formabun ynifonum, quia codem tempore,tot percufiones in sers:
facict vna partium illius chord, quot & altera: ia ve vnde aeris fimul eanc,& #qua
titér concurrant, abfque ullainterfeétione,vel fradtione illarum inuicem,
" Sed cum ponticulusita diviferic chordam, ve relicta it efustertia parsabvno fa-
tere,abalio vero,dug tertie,cunc maior pars,dupla erit minori, & fonabitipfam dia
pafon confonantiam,percufiones verd terminorum ipfius,tali proportione (¢ inui-
cem habebunr, ut in qualibet fecunda percuffione minoris portionisipfius chordz,
imaior percutiet , feu concurret cum minori , codem | temporis m“ln , cum ne-
‘mo it qui neftiat , quod quolongior eft chorda, etiam tardius moueanir, quare
cum longior dupla ficbreuiori, & eiufdem intenfionis tam vna quamaleza, tunc o
tempore, quo longior ynum interuallum tremoris perfeceritbreaior duo interual
la conficiet. ¥

Cumautem ponticulus ia diviferic chordam, u ab uno latere relinquantur duz.

int partes,ab alio verd tres quinte , ex quibus partibus generatur confonancia

spentesunc larépate quodcadem proportone adinscic yu intcuallum
sremoris maioris portionis, vio interuallo tremoris minoris portionis » quam jma-
for portio habetad minorem ; hoc el cempus maioris interualli ad tempus minoris
it fefquialterd; quare non couenient fimul, ifi perfects tibus interuallis mino-
xis portionis., & duobus maioris; ica quod eadem proportio erit numeri ingeruallo-
rum minotis portionisad interualla maioris, quz longirudinis maioris portionis ad
Jongitudinem minoris ;vnde produtum numeri portionis minoris ipfius chiorda
innumerum interuallorum motus ipfius porionis , aquale erit producto numeri
‘portionis maiorisin numerum interuallerum ipfius maioris portionis; quz quidem
produdtaica (e habebunt, vein diapafon, fc binarius numerus; in diapente vard,
fenarius; in diateffason duodenarius, in hexachordo maiori quindenarius; in di-
tono vicenarius, in femidicono tricenarius, demum in hexachordo minori quadca
‘genarius : qui quidem numerinon abfque mirabili analogia conueniunc inuicem.

Volupeas autem,quam audicui afferunt confonantiz it , quialeniunsu Enflg »
quemadmodum cdtra,dolor qui & diffonantijs oritur,ab afperitace naftitusid quod
facilé videre poteris cum conchordantur organorum fiftul.
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<everd fecunds milliavio vno primusantécedatir s éx communt éicntia neceffe
"2 fecundum tor dicbus ¢ primoiteragere quot funt .oun.qui fimul zquales erunc,
wn.fed.an.minor eft numero ‘milliarium diurnorum primi vnitate. . Traque recte
fequemur regulam , que iubet ex numero milliarium vaiatem demicre , quany
merum dierum habere pofimis: 5

THEOREMA CXL

O T verd fecundi viatoris progreffio per ternariumafcenderee, fimptos

S ipfoternario,animadscrtendum eft an numerus mvlliarium diarnorim pri
fnatio menfurecar necne  etenim fi menfurecur  tandem aliquindo paria millia-1
via conficient,que dies fit.un.quare fub

u.n.cotidem quot fupra termini erlic, |
T
=

& e, oin.tertia fit pars.un.ex.g s eheo-

semate . Traque tota. o. f. minorerie
duabus tertijs. u.n . vaitate , vtiam re- 7
@fumende fint dux tertia partesain. f -
exquibus vnitas detrahatur {uperfieque :
numerus. o.f dierum quefitorum.

THEOREMA CXTL o s

afcendente fecundiipazes nullam futuram dien qua pari milliaria conficient,
pareilla vitima qua primus fecundum antecedet, vnoaur ‘duobuis milliaribus an-
tecedet in prafenti cafi. Antecedat itaque duobus milliaribus, firg;dies.un.& alte
‘.6 fecundus primumyno milliatifuperabic , ita quod fubit:is nom
resintegrosdiesiter agere ; quam ambulauerunance diem, w hoceft viguequo
fecundus iuntus fic primo, qui numierus dicrum, ertia parce.oin pus.u.nvnitate
minor crit,cum ex. 95 theorematcio.n:fictertia pars.u.tiex quo mumerus. 0. £ ter-
‘minorum aut dierum fncefgrorumy cognituserit » qui i cum numero alcendente
cognofeetur, fatim cxi 99, theoremate deneniemusin cognitionem vlrimi diciin
cegrisFatqueita ctiamitotius ummz progreffionisex. 9s.theorematcs :Tam verd
cognito numero milliarium diuriicrum priciyfiml cuts mimezo teTminORUM, UK
dienim confequeriter nouérimus recanguli fomman, hoc efbproduunt & primo
Vistore formatunm yquarum dvarum fumarum in prefeat €l Emper ¢a. qua
‘huifmodi producti cftmaiorerit, cum conflitutam fiieric fecundum viatoremd
‘primo fuperari ipfa die.trvoio oillari amplis quaua fequente die.oi-primusa fe.
Cundo fuperatur’ cum patigradu ter egerant fb i quofuprauinambulauerant.
Hoeanimaduertendo, quod f fumma progreffionis maior efletretangulo 5 ex €2
fumma necefle effec numerd mil 1 ¢
Jiariom vitimi verminiirfumma’
irclufi decrahere; & refiduo ope-
rariy Nunc verd fummam pro-
greffionis ex umarcaa
mnovlucve facti fubtrabr de- i IC
efiduumd feruari vocerurd; - - - e
i pri-

C VM- verd milliarium numerus p rimi viatoris metirinon poterit 2 aumero
q
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etb.n. fimul fampeas longiores eff omnibus alijs lineis exeuntibus ab i

i pun quz inaliquo pun@to dicte circunferentia fimul cortcurrant.
Sinigirurali duz.q.0.ctn.0.quas probare volofimul famptas, effe minores doa,

busfimul fumpis.q.b.cen.b. Nam ex.zo.tertij Euclicognofcimusangulos.q.buns

¢.q.o.n.inuicem zquales ¢ffe, & fimiliter angulos.b.n.o.ct.b.q.o.deinde ex. 15 pii

‘mi ciufdem habemus angulos contra fe poficas,

circa, a.cffe ctiam inuicem gquales. Vde ex.4- b

fexti, habebimus proportionem. a. b.ad.a *

o.candem effe,quz.a.n.ad.a.q. & fic.br

d.0.q. Quareica erit. abunad.a.0.q;

2d.a.q.fed cum.a.nmaior fi.

€0 quodangulus.b.q.n.(qui zqu:

o

P
b.nguex.s ciufdem ) maior cft angulo. a.n.q.
uipars lpusb . g crgoier il G-

malora erunt lateribus. 4.0 q. fedex. 9
abn.erid maior crican.ynde ex. 25.
quini n.maior erit.n,2. 0. q. quare fequi-

tur verum effe propofitum.

Sed fioculus effet in.u.quemadmodum in fibferipea hic fectida fgura videre efty
res aucem vifibilisin.n.ambo extra didum circafum, efto etiam primim. b zquas
lis.b.n.probabo fimiliter.u.b.n.maiores effe.u. ‘Namangulus.o. maior eft angus.
b,¢0 quod i circalum.u.b.n.cogitemus circunfribere riangufum.u.b. n ducen=
do vique ad fuam circunferentiam.o.n.in punéto.s.deinde ducendou.s.habe bimis
‘ex.20.tertij angulum.u.s.n.equalé angulo.u.b.n.fed ci angylus.o.n.exterior trian
guli.u.o.s,exiftat, ipfe maior eritangulo.s.ex.18.primi.duco poftea.o.q.parailclam
ad.us.que ecabit.a.u.in punto.q.& habebimus angulum.a. 0. . equalemangulo.
nsu.ex.2 . elufdemybocef angulo. n. bi o fed ex fu-
praciis rztionibus, linez.q.b. n. fimul fompra maio-
rem efficientlongitudinem, quam.q.0. 0. Nonc cum
ipfl.qb.addica fuerit.u.q.& vice,q.0.mpta fucrit ali-
qua linea minor ipfi.1.q.0.c0 amplius.u.q. b. n. maior
erit, quod quidem hoc modo facicndim .« Acci-
PiAturo.u. vt comes,o. n. quz minor el ambabus. 0.
S exquenao priniimenimhabcbinus propolit

ed breviori modo hocipfum videbis ex precedenti,
& ex.21.primi Euclid. Nam ex pracedenti.ub.n lon.
gior el pfa.usn.ex.21.a0eem primi.u.snulongior ct
ipfa,u,0.n.ergo verum cft propolitum.

Sivero radius incidentiz no fuerit aqualis radio
veiexionis, it yein hac fublripra tertia figuravide
recfub.p,

Cumautem probaverim longitudinem.u.b.n.ma
iorem effe longirudine.u.0.n.coniungatur.n. p. cum
wb.n.deinde. ab. o. ducatur. 0. p. queminor
erit longitudine. 0.0, p. ex. 20. primi, & illicd
manifeftabicur verum effé propoficum, etiam hoc
tertio modo.

Si
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poftulato . Sed cum proportio.a.ad:biequalis ic
proportioni.c.ad.d.communis aucem.b.cipropor
tio.itaque.d.ad.c.equalis eritbadid. ex fecunda
partc..poftulati compofitd, & fic habebimus pro
poficumita quod quoticfeunque dabiti.4. qui
titates ex und parte proportioriales, ille i
alicra proportionales erun,

THEOR. XVIT.

Ecimifeptimi theorematis huc eft demonftratio. Tra f¢ habear a.c.b.ad. c.
D bficut e haber.d.f.c.ad Fe.Probo ifa f¢ habere.a.c.ad.c.b.ficut (e habet, .
kadfie, Cogitemnsitaque alrerum terminum feilicee.n.£.qui fic fc habear.ad f.
ficur (¢ haber.a,c.ad.c.b. Quare ex pracedenti theoremate ita fe habebir.a.c.ad, n.
£ficut e habet.c.b.ad.fe.& cx.§ poftulataira e habebita,c.b.adm fe.ficut o ha.
Sed cum ex prafuppoico ita ¢ habeat.a.c.b.ad.c. b. ficut fe habet,
L.e.ad.fic.ideo ex pracedenti dhcoremare ita fe habebita.c.b.ad.d.fe.icut e hy
bengibad fie.demonttrarum auremeftita fe habere.c.b.ad.fie.fici fe habet.cb.
ad.n£e.Quare ex.7.poltularo proportio.a.cbad.d.f.e,equalis it proporcion
ch.adan.fe.d cx.q-poftulaco.d.feequalisritn.Le. Traque ex 3. poftulato primi
Euclidis..d.zqualis erit.n. £ Quamob

semproportio.a.c.ad. d. £equaliscric & c B

roportioni.a.c.ad n.£ex fecunda par-
feto o pramif. Tgiurica 4 ¥
e habebic..cadd flicur.tbad.fec s
7-poflilco, & ficexprecedentitheo.

. quod erat propofitum: Quoriel:

remate icafe hibebit.2.cad.c. b. fcur.
cunqueigicur dabuncur 4 quaiticaces conitindim propartionales diim qogue

proportionlescrun. 2
L THEOREM XVIIL

Heorema.s8.hac ratione demonfiraripoteft.. Detur proportio.a.c.ad.cbi fix
milis ¢i quateftd.fad. £e.proboita {e habere.a.c.biad.c.b.ficut (e haber. dufs
o eadfe.lapuimisnorum cftox. s s.thcoremareira ¢ habiturum,a.cad b
urcb.ad.fe. Quare ex.8.poftulatoita 3
fehabebitachaddfe.ficubcbadfie. gy b
Traque ex.1 6eheoremate ita (e habebit. 1
a.cbad.chficuc

propolitum. Quoriefcunque igitur . 4.

‘quantitates dabuntur vnius cibfdemd; generisdifiun@tim proportionales, coniune
€imquoque proportionales crunt. 3

T:HEukzm.xlx. it

Heoremayxy. fais quidem apud Euclidem demon(iratur : cius tamentenia
pars commodius hac rationc demonfirari poteric (nempe) quod cum fic pro-
4 portio
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Acpotesitaliquis mibi obijcere quod cum.i.o. fulffee longior.i.e. per decemvia
cestantummaodo, exiftente oculo in.c.uel.c. pergradhs.gosbia e pnctisaueel
n.abipfo oculo non videreturob cerr globofitatem. Imaginemur gitur 3 punio
me,éimuﬁsemquamma.ejn punco.b.ve infennd-i‘ngmvidm cftyin qua
-dticatur. c. b ub: cc.i.u.quai.u.fecabitarcum. c.
buin piinéto.p. per equalia et.c. b. fimiliterin pun-
@o.. quod nulli dubium eft, cum.c. u. zqualis ics
u.b.ex.3s. tertij Euclidis, unde ex o&tauaprimia-
gulus.c.i-y. @qualis eritangulo.u.ib.&idcoarcus.
uabitur arcui.p.bued ex.4. primi.cy.xqué
icipli.y.b.

Nuncl;ny:;bﬁn.c.i.dtdmz parccipfius.c.u.
ni dubium erit quod cum. u. 1 fubendaturangulo
refto.ti.c.. (iam fupra diximus angulum.c. (enlibi:
liter minime differre & reto)ipfa ve finus torus crie
partium. 169000 . cuins quadratum cum divifum
fueritin parces zquales centum & v illarum vna.
=qualiserit quadro.c.i. elique vero quadrato ip-
fius.u.c.ex proportione duplicata quadracorum ad
eam quam continent corum latera. Sed quadra-
tumipfiusani. eft partium . 10600000000, quare:
quadratum. c. . erit. 99009900 . cuius radix.
erit partium.g9s o.vnde quadratum iplius.c.u.cric
partium. 9990990 0e.cuius radix.u.c.crit partit
99500. vndeangulus.c.i.uerit graduum.84.8 mi
nu.17. & angulus.c.u.i.qui refpondet finui.c.i. erie
gra.s. & min.4 3.cuius duplum,hoc eft angulus. c.
u.b.crit grad. . min. 36. 2qualis eré angulo jam
fupradicto.fed.c.y.finusanguli. . i.y- ericfimilicer
partium.ggsoo.talium ve.c. i. funt. r00000. fed vt
C.Lieft partitm. 995 0. tunc.c.y. erit partium.g 900
hoc cft quafidecima parsipfius. . u. quare f ocu-
lusin. e. nonvidebit punétam.u. hoc puncium be-
nevidebiturab oculo in. b. abfque fenfbili dimi-
nutione anguli inpuncto.u.ve probauimus. '

DE MAGNITVDINIBVS FIGVRARVM
ifoperuncarum.

Domino loanni Marie Agatio.

Viauvis & Theone fupra Prolomei Almageftum fuficicitcer tradicum
fit de magnitudinibus figurarum fopetimetrarum , nihilominus ve tibi
morem geram, ea nuncferibo , quamihiin mentem venerunt contra
Alexidtum Piccolhomineum, antequd aliquidipfius Theonis vidiffem

Alexan-
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&ft.db.cum duplo.b.c.com fimplo.ba.vocetur. N
| Animaduertendum tamen eft quod impreffiomendofd eftubidicie.
4 Ynaqueque.cb:b.d. & catera,
proprerea quod dicendum eftita
vitaquaq;.ebib.d.
Nunc ex.18.quinti, quemadmodum fe haber.a.c:ad.d-aita fe habebit.M.Nad N.

RS P e

3 b oas d b 4 ¢ b oaiia
Abore bosd paopoas

HA p 3. d b w6 ¢ b3 g
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Sitqs femper dinifam  linea.a.o.c.per medium, fequitar communi quodam con-
cepeu, nallam nobis difficultatem cborituram, diétum centrum ad quam volueri-
mus partem ducendo, quemadmodum 2 qualiberalia figura,qua perfeét? rorunda
non effer,emergeret; Ve exépli gratia, i i maginabimur pentagonu. quie
feere fisp eande lined.a.b. K.ita ut primi torti lacus. i.K.in linca.b.K.excédat, duce-
do pofici centrum:o. (ponams.) verfus.l.dubiam non eft,quin oporteatve dictum
centrum. cleuetur,ab eadema; magis difte, voluens fe per arci vaum
circuli.g p fuo femidiametro habeat.o.K. que maior eft ipfa.o.a.cx.18. l. primi En
eli. vod i1 & pun&o.K.imaginabimur lincam. K. c.refpicientem centram regionis
elementaris,dubium non cft quin i velimus transfere cécram hoe priori fitu vl
addictam lineam,oporteataddere pondus parti ipfius.l.qura linea.K. c.fuit fe@a,
autaliquid de ip> pondere partis cencri detrahere. quod quibufuis modis fiat  ar-
duum cered eftad efficiendamsneque hoc etiam accidic figurae perfect® rotundee ,
cum cécrum g perfeért inmedioiplius ponderis eftreperiatur emperinlinea per-
pendiculari pts plano, in quo animaduertendum ft, g ctiam f ipfum planum ap-
pellemipro plano tamen perfecto intelligi nolo,fed pro fuperfcie perfe? fpheri.
 cirea centrum corporibus grauibus expetirum; nam ratione. magnaeamplitudi-
nishuufinodi fuperticei,mllam differenciara noeara dignam’ perioto aliquopla.
no exigui intertalli ad curuicatem eiufdem fuperficiei imaginari poterimus, Sed ut
redeamusad fermonem de reuolutione figure rotunde fafcepeum , clasi igicur erie
‘quamlibce minimam vim(vt ita dicam)que rahat,aut impellat eentrum.o.verfiss.i.
Huiufinodi figuram revoluturam,cuius media parsad twrahendum, aut impellendum
-puncium.c.fufficicre; Imaginemur autem ¢ i
nea.n.o.u. effeclibra qued infigura perfecd
‘rotunda.a.n.e.u.pofita,& vis , que trahere cen
trum deberet, divifa cffet per medium, cuius
‘medietas appenfa effteextremitari, u. diame-
wri.n.o.uclart erit, g abfque vl difficultate
revolueret figuram fuperineam.b.a.d.verfus.
d. quia huius vis;aut pondus nulli contrapon | '
dus haberet vitra centrum.o.uerfis. n. g cen-

trum. o.perpetuo quicfeit fup. a.inlinea. c. .

4. per medium dividente femper torum pon-

dus figurs fuppolitg. Taned faclis exgo tora ¢ 1
didtavis ap
plicara_cen £
£ro,ipsii ver
fusau.trahés
per lineam
parallclaip
fi.2. ddigd
fiaram re-
woluerer.Ee
f linea qua
diétam’ cen
Tum orahi-
wr ab ipfo

ba.
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Aibifimilevalentiusagar ,vere&d vidiv Ariftoteles cum dixit s OB Contrariima
o patinatum cit :
*Inter corpora  multum fimplicitatistetinet fphra .

Girca quod,prater rationesadduéiasab Atiftorele in libris de Coslor, poffimis
“etiam ratiocinaria facilitate motus yndid; ab co qied violentiz on refiftat;ab co,
‘quod apta natad; fit quiefcere fupra quoduis purictum g fperfcici,ab eo quodat
<$;mglpwﬁciuln'n'u corporis fefe tanginon permieat, que curuitate concaa
“nonadzquetur,nifi medio vnius punéti. 'Verum eft, quod licet he vitimaratio
“icpropria fphareseft tamen caufa fimplicitatis i ¢o, in quo reperitur  fed propric
Ipaffiones fphara funt fupradictie , praterquam quodalia ciufdem (phare eft/pro-
prijfiima , quaseft diftantia cius cerminiabviiotantammodo pundto idef- ab eiufde
centro,& etiam poffe diuidere corpusaliquod mediumcum aquali refitentia circa
pun@um,quod privsin motu reperitur, - 1

Acqualitasautem rerum, cft criam valde fimilis fmplicicati, &evnitati.

Comparatio wifus, €5 anditus.
AD EVNDEM.

Vodad vifum &audicumattinet, magisnece(Tarium ¢lfe vifim , & nobilio-

sem quam auditum esiftimo, primoquia i quis vifi orbatus ¢fet, contra
, & caloremycontra famen; & feimnil proidere poffet , nequé’alivd quic-
‘quam hoc vocabulum prouidere fignificattieque abfuc peticulo vitz ‘ab vno loco
adalium ferri poffet, nequealiquid aree frcere -

Sed i quis deflitutus cffet facalkate audiendifbpradictas tamen operationcs pre-
ftare poffec , neque modo careret, quo animi fui fen abfgue beneficio foni, fed
opefiguraram & characterum alteriaperirec: neque etiam munere fpeculandi fica
ias (exceptamufica ) defticuererar. - Ad feientiam comparandam, ongé magis ne
ceffariusettvifas, quam auditus praterquam, quod viflis maiorem mumeram obic-
@orum, & differenciarum recum percipic, & inter reliquos fenfus velocilime imd
ininftant operatormagis eomore quamalij, & exatius entic, minusd; quam el
qui afficicur, praerquam quod femperagit ;dummodo non dormiatanimal, Pra-
cerea fefemagis paccfacic, & prodicanima per oculos, quam per alind, cuiuslibet
fenfis, infirumencom. Oculo magis quamalia‘corporis parce , hominis macura cox

feicur: & faliquid {peculari volumus , quod fine imaginativa fieri non porelty
ksl Haa gt s TRty e ocol RS comprehenfi, &
-abimagine qu et ynum ex obicétis oculi , imaginatiua nuncupatur . Benehcio
oculorum omnesferé fcientiz fincadinuente. Auditus nilaliud quam fonum ca.
pit, audicusnunquam detulicincellecui figuram , corpus fuperficiem, aut lineam |
maceriam, formam,locum,dimenfionem , plenum inane, nec inrumera alia accis
dentia,que ab oculo comprahenduntur . Quz verd vifid, &auditui funt commu-
“nia, fan etiam tactui communia, v numerus,motus,maits, & minus, fant tamen ali
qua oculo & tactui communia, quaraudicus non potelt capere;ve darum,mollé,acu
xum, obtufum, afperum, lenc., planum , curuum, concauum , conucxum, magnirn,
m.:n,&&pmnez,mmﬁgmoorpummmw etiamrecum, obliquim, &

Atifto-
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o maiore, 4 extractum quare refiduum qua- e
dr cognitum crit,quam quantitatem co-

gnitam ; cum fit fecundo loco data, cogitemus
derrahi &toto quadrato cognito. g.c. ex quo
fumma duorum fupplementorum. g. o. .
cognofcetur, vna cum quadatis. w.n.
plo feilicec.q. .quo divifo per duphu
fimplex.qaper. q. b fmplicem, dabitur. . h.
‘nempe.p-h. minor numerus quefitas. <

THEOREMA XLV

VR volentes diuidere numerum propofitumin duas cifinodi parees,vt pro

duétum vius in alteram,, alceri numero propofito wquetur,reéte dimidium
primi dati numeri in feipfim multiplicant, ex quo quadraro fecundum darum nu-
merum dewrahunt , refidaid; radicem famunt, qua coniuncta vni dimidio primi nu-
meri, pats maior datur,ex alterovers dimidio detracta , minorem manifeftabi

Exempli gratia, numeros partiendus efféc. 3 galter vero numerus effet.:

produétum vnius partisin alteram @quale effe deberet,Dimidium primi numieri,in
feipfimmulciplicarcmus, cuivsquadratum effee, 28g.de quo detrado fecundo mu-
mero nempe. 64remaneret.: 3 5.cuius quadrata radix nempe. t5. coniunéa. 17.
dimidio. 34-proferet. 32. maiorem partem , detractod ex. 17. fupereffec.. pars
inquamminor.:
. Cuiusfpeculationiscaufa, primusnumerus propoficus fignificeturlinea. 4. d.ct-
us dimidiomc. dicognicum eric, vis etiam eius quadratum.c.£quo diuifo per dia
‘metrum. e.d.fapponanair partes igiote:
a.dcffea.b.ct.b.d. & punéto.b. e A
g-parallelam.d.fet. 8
x.parallelam.d:a. extruéta figura fimi
figura quintfecondi Eucli. quare da

bitur gnom.l. d.g zqualisproducto.b. |
& proinde cognitus , quo detracto & | S
quadratose.fremanchi quadracum.g.l By
cuivs radicezquali.c.b. coniunta.ac. c v

Scdetradta ex.c.d.partes. a.b. erb.diquafic dabuntur.
THEOREMA XLVL

C VR propofitistribusnumeris, quorum prior induas einfmodi parees dini-
dendus e, uemutd divifi, & per fammam prouenientium diuifo (ecundo
numero,, proucnicns vitimum fic #quale tertio numerorum propofitorun : Confol
ifsimum fit fccundum numeram per certium dinidere exquo proueniens fic fum-
ma proucnicntium & duabus patibus mutud ditifis, quam fummarm i quis velic di
Ringuere,reéte poffie medio operationis precedétis theoremaris sipta vnitate fuper
ficiali pro fecundo numero diftinétis poftmodam prouemientibus, reété meo iudi-
cio operabimur perreguld de tribus ( quod fuit ab antiquis pravermiffm) Si dixes
Fimus,
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Telogrammum.Z. dcinde fian ald duo parallélogramma re@anguls quorum vaum
i ex.qa.in.b.d.celiquom verd fit ex.q.b.in.a.d.que quidem fint.&m.
Quo fafto delignerur redangalim.u. exias.exti, quod @quale izduobus re-
Fet.m.fimile tamen.Z.cuius re@anguli vnum laus cortefpondet.c.g.reli-
‘quimvero.K.hin proportione,fed inzqualicate,ynum correfpondet.q.d.reliqul
a.b.diametris ipfius quadrilateri.
‘Accipiacur nanelacus illud quod correfponder K.iuhoe eftipf.a. b. maius ili-
cet& imul cum.b.d.cea.d. formerur cridgul. a.b.d.cx.2a.primi Eudli. circa quod
iseuncsibacur circulus ex..quarti.& inentum erit quod qutebamus.
PER

[ ‘
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tasvero cui differencidn.c.equari dico,fita.i Patec enimin primis,candem propor
tionem effe,a.¢. ada.c. que eft. u. cad.a.i.ex definitione diuifionis et candem
effeauadanque efueadaivndecx,

11.quintficle habebitacadachicwa, &7  mg

w e
u.ada.n.ct ex.19.ciufdemfic fe habe-  H—t—— g€

bit.wead n.c. e, a.cad. a.c. . fc fo
babebatuc.ad-a.ltags ex predicta.r 1.quinti,fc fe habebitar.c. adun.c. fcut ad.g,
1.Quare ex.g-ciufdem.mcaequaliserit.ai.ctidcirco.n,c puiter vaicas erie.

THEOREMA XXIIII.

'V & quibuslibet duobus numeris diifisadinuicem, multiplicatisd; proucnien
Coe imul, produétum, emper eft vnitas uperficialis?Ncmpe cx.6. fepriniy
‘quoniam vnitaslincaris femper media proportionalis et inter bina provenienti,
Quodita fpecularilicer.

Significtcurduo propofiti numeri per.bp-ct.b.d. mutuo diiff, proueniens au-.
tem.b.p. per.b.d. divifum fc. b. ntum. proueniensb.d. diuifom per.b.p.fit b
ceb.cfit vnitasb.p.etb.e.vnitas.b.d.cx quob.t.equaliscricb.c.
am ex definitione diuifionis,dabitur cadem proportio.bp.ad.b.n.qua: cftb.d.
adb.¢.ct proportio.b.d.ad.b.a. queclt.b.p.ad.b. c.Sed cam fic (- habearsp,
pad. ban. ficur .b.d. ad.b.c. permutando fic fe habebit.b. .ad.b.d.ficue.b.n.ad.b.
ehoceftad.b..ct cumficfe habeat.b.d.ad b, fcut, b-p.acib.t: permutando i (=
habebit. b.d.ad, b.p. ficuc.b.a.ad . b.e.

Quare euerfim ficfe habebitb. 3 6 n
b.dficut.b.tadb.afed. bnad. — "
fe habebat ve. b.p.adib.d. Trag; ex.t1. i

quinti fic{e habebit.b.n.ad.b.t.ficut.b. b

eadb.a.Didtum autem ekb.c.cubcidem omnino effe, Quare ex.aofeptimi pro-
polidiveritasinnotelcer.

THEOREMA XX V. :

Pipfim e bacatcraviapacbic.
Duoilli numeri per.o-ct.u ignificentur mutuo divif proneniens e pers

uitcce proueniens.uper.o.ftx.vnitasuero per.ignificetur, quas amen quande
tates fubferipto modo ad inuicem difponi

to.Itaqs cx definitione diviffonis , eadem eric i

proportio.o.ad.c.que cftuad.i.cto.ad:i.que —_ ot

cftuad.x.Quare exaqualitate proporcioni 2 e My
- ic fe habebitficut.iad. x. crit enim.i. e i

‘media proportionalisinter. .t x.cx.26. uté i i

feptimi propofitum concludetur. Huiufmodi rei caufa etiam eft, quod prouca
iuifionis niys eft numerator equals denominacor diuifionisalceris. © oY

THEOREMA XXVI. 3
CVK ducbus numerisiutuo divifssiptis deinde provenientibus fimul et adings

em,& per hanc fummain,diifa fimma quadratorum dictorum propoficord
sume-
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NOVA INVENTIO COMPONENDI ASTROLABIA
cum Horologis artificialbus.

Foacobo e ayeto Ingenioffimo Elorologiorum Serenifsimi
Sabaudss Ducis Artifici.

O iavan confideraui mirabilem pulchricudineny, fimul cum veili-
tateconiuntam, llorum horologiorums quzin Germania conftruuntur
cii mobili Rete, {cu Aranca Aftrolabij iip Tabuld regionis,in gbus coti
nuo vident oriri,occidered; caleftia figna, calum mediare fupra orizon

&, necnon b co, & v vno verbo dicam, continuo ereéta videtur rora ceeli figura.
‘Sedquia alia horologia omia corum limbum diftinétum habentin.24.horas, qua
propeer diametrum limbi, minorem duobus palmis, feu femipede ffe non oportet
neincerfltia horarumuflo breuiora few anguftiora efficiantur, etiam neinterualla
dentium rota indicis nimis anguftafint . Sed quia talis magnitudo ve plurimumine
commoda exifti. Idco non imurile fore cogiraui fi modusaliquisinuentus fucric
Ve ca omnia efficiantur in limbo diuifo rantummodo in. 12 horaszquales, ipfamds
inucni,qui quidem erit, eficiendo ve Tabula (in qua defignantur celeftes domus
cum almicancarat  acque azimu) Reti fubicéte, mobilis it tardior ramen ipfo Re~
e camiindice , pro duplo temporis, hoc eft,quod co tempore, quo Aranea cumin
dicecircunuolueturfpacio. 2. horarum vio gyro perfeco, ipfa Tabula efficiat tan
cummodo fexinterftitia horarum. Ideft dum Tabuladiéta cfficit vnam integramre
uolutionem, Arancasfen Zodiacus cumiindice,duas efficiat reuolutiones. Ira quod
Aranea cum indice perficic vnam reuolutionem fpac o temporis,r 2-horarum, Ta-
bulaverd perficict cam fpacio temporis. 24-horarum.Vnde fequetur quod Ara-
‘neafeu Zodiacus cumindice, pacio.2 4. horarum perfedté circunuoluetur fupra Ta-
bulam, & ita huiufmodi horologia, in hocnihil diffecrent abills fpradictis. Ve au
«em faciasdidam tabulam tardiorem duplo temporis Araneacum indice, quamuis
diuerfis modis hoc fieri poffi, pteftantiorem tamen iudico,fi cum Rota indicis,alid
Rotam concentricd coniunxeris, ita tamen,ve vnaquiedg liber? poffc volui imiliter
i cum ca horologii particula (que circliagic Rotam indicis, qu Italice R o cizsm o
Germanicé vero T x 13 vocatur, Latiné alitipfum vocabo), CoLtxva, quifubro-
«a fufi reperitur) coniunxerisalitm colinum quem, fecundum vocabo, concentrici
verd cum primo,cum eods confolidato,numerum verd dentiumtam Rotg adiunéte
quam fecundicolini,varijs modis poteris inuenire, quorum primus erit, venumerus
dentium fecunda: Rote duplus exiftatnumero dentium prime,efficiendo fecundum
colinum eiufdem numeri dentium quo primum, fed quia interualla dentium huiuC-
‘modi Rotg, nimis angufta foreaffe refultabunt, propeereaalios etiam modos inue-
iy quoram vaus eric (dum numerus dentium primi colini par fuerit) cficiédo fecun
damRotd ciufdé numeri dentif cuius cft prima. fecid vero-colinum , medietatis
‘fumeri dentium cuius erit primus. Atcamen f primus colinus effer.4-dentium, fecin
‘dum oporterctcffe duorum dentium, vnde motus fecund Rotg non effetita conti-
nuus. Quapropter alium etiam modum cxcogitaui hoc eft, cupiendo vt fecundus
colinus, extribus dentibus cxiftat, i primus ex.4.cepertus fitrit, oportebit priusex
regula de tribus, numerum quendam inuenire quo inuento ipfum duplicare, & hunc
duplicatum numerum conuenice (ecundam Rotam habere , vt ipfa pofficabillo co-
lino it denif circunaolui in duplo temporis, quo primaa fuo colino quatuor den

tium o
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Patritij Veneti Philofophi.

DIVERSARVM SPECVLATIONVM
(athematicarums ;€5 Phyficarums

Liber.
Quarum ferem fequens pagina indicabic.

AD SERENISSIMVM CAROLVM EMANVELEM

ALLOBROGVM, ET SVBALPINORVM
DVCEM INVICTISSIMVM.

Tavrixi, Apud Heredem Nicohi Beuilaque, » D LxxXY.
R Superiaribus permiffurn .
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ietp Eintercedebas,altitudinem oculiaborizonee fignificabat. Signa-
. perpendicularemlincze. Exp. cufafigi poifétnon nihil chire
quoricfeunque volcbamin perfpedtiualiquid delineare. Quod um facere deti-
erabam, poncban perfedtam optim? affocum n quadrangulo, E.G: inquadian
gulo.E.i.aliquod foliam papyriaffigebam. Ponamus nunc  me voluife confivuere
ant b (umeb anguld rect macerialé,fenormd, & cius voum lacas, e lacis,
c.ponebam,acque aliud per punceam.b. tranire facicbam , & vbi hoc lawuslined
E.p.ditidebat, pundtuns.c ignabam per quod efficicbatur,ve regula.iM.ranfirety
quicltererquealiquancalum aliquomodo in huiufiadi ira, opera deinde circini
Ihecruallam.b.c.fumebam,&in.p.EA pn@o.x.ver{us.E. punctam.m.fignabd :per
uod ficicbam , veranfirec regula.o. Q. qua lineam. x..in puncto. £ dividebac.
‘Angalum deinde redtum macerialem accipicban,cuius voum lacus. A.B. ponebarm,
alind verd per punéum.feranfibar,quod quidem latosregulam. i. M. in pundto. k.
Caquod Rasim uper Folio papyeignabaar yintesfecabat » arque hoc erat punéias,
quiod querebam,punéto.b. correfpondens. Huiufinodi effectusationes ab s, quse
foperius dixi eliciuncur. Atque hizcad bafs rerum,vein ubfcripta figura elucsci,

fpeaabant.

‘ CAP XL

D degradandas deindealtitudines svfis fam mea igura tam H. qui . H.H.
A Fsoccuior 1 ‘primis ratione modi figur.H.curabi, ve
R 2 vum
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feptimi propterea quod proportio.q.o.ad.oipihoc eft ady
coniunétim cum difiunctim ta fic. . p-ad. ad.ng.
permucido co quod. Jita fe hée ut,
ex cditionibus armoriicz proportiodalitatis. Deinde |
remanchit.c.c.minor erminus.
Sedfi.c.c.teitius terminus nobis propofitus cfiee fimul cum.a.g.
inuenire.qupGilicet; oportebir.cic.ex.a.g.dcraticre, differentiam
10.n. g, fimiliter demercmus

exe.caunderemanereenobis.ets -l o do B8
cognitum , quo refiduo.e. . m

diante diuidemus productumyg e M d

furgicexadglin.t.c. & prouentus.
dp-eritdificrentiamaior , €0 g Eee 1§
producti quod ficex.e. i,
aquale cft producto quod it €x.2..in.t.c.per 204 feptimi Eucli.co quod. a.g. (id
cft.q.djad:d.pet nr.c.tad.c.difiunétim , cum coniunétinica fit.q.p.ad.d p.v.c.
cadtcpamurando, quia.gpadie.c.cf ved.pad.s.c. hoc eft ad. . g. cx legibus
didis. S S

edio ,8volue

CALoR HEQREMA CXXXI

A 1A, etammethodo hoc perficipoffe comperi, Propofi e cum nobisre
. rintduo termini.c.c.minimus ct.g.a.medius,maximus vero quarendus it de
sraharur diffetentia.g.n.ex.c.c.8 per refiduumc.tdividacur productum g ftcx.a.
‘gin.e.c.prouentus qua erit.q.p.terminus quaius .

Pro cuius ratione,ponamus i lle ermiaum.q.p-tunc cx forma huius proportio

malicatis nulli dubium erit quin.p-ad.c.c.fit ved-p.ad.n.ghoc cftad.t. c. vde ex
25.quini vel. 2. feptimi i effet.q.d.ad..:v.q.pad.c.c.quarc ex.20.fcptimi pro
dudtom'giaitivurex.pid(hoc ofia.g.Jin.c.caxquale erit producio.c..in.q.p. qua-

propeer i diuiferimus id per..t.proucnict nobis.q.p.

Sed citnobis propofiti fuerint duo termini.q.p, maximus,ct.q.g.medius,fi mini
‘mii.c.c.voluerim? inudhicé. Terinoiq, pamaximo,iigat p.o.¢qualis,p.d.differéti
propofite, diuidatur poftea productum g ex.q.p.in.a.g.generatur per.q.0. prouem
s aucem fie.c.coqui quidem criceerminus quatitos.

Guibsopesationisfpeculatio e eric, fupponatar rerminur.c.c.inuentum effe
vnde.n.g.differentia fit inter. c. ¢,
teag ex formacigicur armonice - q TR e

proportionalicisita erit.q.p:; BT TP e R
nvep.oad.ngynde ex. 3.

Ita crit.q.0.ad.a.g.ve.q.pad.a. P
n.crgo produdil quod ex.a.g. It

in.q.p.(ex.20.{eptimi) aquale erit
roducto. . Quarefi diuifim Faerit tale productum per.q.o.proucnict no-
s e L

o o slang s (mg THEO.
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habesincirculo, . vbi fateris e non videre qua ratione eadem proportio fic qua-
drati.u0.ad quadsatum.omn.velines.0..ad lincam.o.c. partes diameti. o.i. ipfius
circuli, terminaca  perpendicularibus.u.a.ctnc.

Hoc neceffario contingit, proptereaquod cum furint protra@a.vi. ct.n.i.tic
habebimusad partem.o.u.i.triangalum.o.u.i.diifiim in duo triangula fimilia ipG
towlitriangulo. Idem ctiam dicoad partem.o.n.i. vnde ex tali fimilicudine habe-
bimus.o.u.mediam proportionalem inter.o.i.ct.0.2.ct fic.0.n.cric media proportio
inter.0.i.ct.0.e.quare ex. 16.fexti,quadraru uale exit produdto ipfius
.i.i0:0 2.8 quadratum.o.n. equale producio.o.i-in.o.c. fed exprima ciufdem, ca
dem proportio citipfius.o.a.2d.0.¢.quz produdiipfius.o.iin.0.a.2d productam.o.
iin.o.c.quare,ex comuni conceptuita erit quadrati.0.u.ad quadracum.. n. Echgc
eftalia circuli paffo.

Reliqua vero difficultas quam te habere feribis, eft , quare cum duz lineg
a.u.ct. b.s.i. incinuicem gquales , dinife verd non zquali modo, fed taliquod. a.
‘maior fit quam.u. et. b.s. maior quam.i. quomodo poteft figri; quod fi.u.maior fuc-
iti.proportio.a.ad.i.maior it quam ipfius.b.s.ad.u.

Hoc ctiam ex neceffizare cuenit, co
quodiaccepta fuerit.c.n.zqualis. u/ab
ipfad; abfifa fuerit. t. zqualis.i. & abs

bus.abfifa. sequalis.n.habebimus.aiet g
b.inuicem @ qualcs, vnde habebis ma-

iorem proportionem ipfius.biad.c.qui © e
sadun.quod cum clarum perfe it tibi
relinquo. fed ex.27. quinti, proportio e

b.ad.s, maior eric quam. t.ad. n. & ex
28. ¢iufdé pportio.b.sad.smaioreric,
quam. t.p.ad. ni& ex.27.maior propor
tioericipfius. b:sad.n..quam.

ergo cx. 3.maior crit ipfius.b.ad.t.qui D N [
b.'s. ad.n. t. hoceft maior ipfius. 2.ad 2 w
i. quam.b. s.ad. u. quodcftpropo- © i 8

ficum .

Td verd de quome interrogas népe de
diftinctione orbium celeftium , ortum
habet & communi_opinione motuum
fixarum . Nam cum pucauerintphilo-
fophi ipfas mouer  femper candem feruido invicem diftantiam; non fine ratione
erediderun cas fixss cflc codemin orbe, idem etiam poftea de planis opinavice
funs. Hoc eft, vaumaquemque,aliquoinorbe, ixo exiftere.

DE
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cumindb.t:priterbis detir.ct nempe.x..ct.b. . dusbus differentis quipol-
Seas,illud cfficitur. vn. pariter ipfius.b.t.¢ffe tertiam partem , quod erat propofici.

THEOREMA LXXVIL

VR fiquisvelitfecundum quinque continuorum proportionalium termi-
(C Viminsenire folis cxtremis cogitis. Ret vl riplo prmi coniunget,
exquafumma.quartam parcem detrahee, que erie fecundus terminus quafitos.
‘Quodipfim facice qui inuenire vule fecundum terminum fenasij fepenarij, octo-
narijaur alcerius cuiufeunque, creféente tamen multiplicatione: primi , virimod;
coniun@o.

Exempligratia, dantur duo extremi termini , horum quinque numerorum.. 13-
16.14.13. 10. nempe.18.ct. 0.6, 18.primus erit, hoc eft, i geniere maioris ine-
qualitatis progrediemur, riplicabimus erminum.18.dabunturd. s4.cui numero
Coniunéto quinto termino. 1. dabirur NUMETUS. 64- s QUAKEa pars eTit. 16.VEpo
& fecundus terminus gratia, aut{ccundi ex terminorum, quadruplicandus efft pri
mus.18.deinde adiunéto vitimo , quinea pars fumma effec fecundus cerminus, acgs
ita deinceps.

‘Cauius pecularionis gratia,diti cermini lineis.z.hi:fsn.pre.goet. . . fignificéeu.
Tnprimis ex genere maioris inzqualicats, eriplicabimus. z.h.fieds riplam hoc . x.
*h.cui cdiungatur.b.x.gqualis viimo ermifo.r.x. Dico.£s.quared partem effe fim-
‘me.bh.Namin.x h.{ccundus terminus.E:s.cer camribus differentijs equalibus.n.b.
reperitur. Probandum nuncefttres has differentias. nubia.c.ct.d. s fimul cum. b.

xgqualeseffe. .
quodindubiite b K & c W = " b
wocaring porct, 7t
cum. £:5.fuperet. 5»—~T"p—i
p.ct. by i
ringenere ]
minoris inzquali et
ratis;riplum. r.5. Fr—ix
fit.x..ct. 2. bfic
xqualis.z.h. & cli L—':‘—L-—'*:H-f-'l‘
2.h.tribus differé oty
tjs.nbio.stp.fi- ; {pmune® 1~y
percre.g. quzin. X Emrip it g
a.b.finc boxx.d: bt
de.exquo. a.c. viseiomenn T
=qualis eric. €. g

caxeumb.c pipla.e. g laque or funmab.x quadsupla ricegs -
THEOREMA LXXVIIL

1

Vanticates quz faerint invicem in proportionalitate arithmerica proportio
L nales, permtan do quoque proportionales exunt. o
¢y e
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fecundaverd effer:s:proadditione ad tertiam partcm impliciom , tertiaautem el-
fer.11-proadditioncad quartam partem fimplicium, quarta demum eflet. 23.pro.
‘additione quinta partis fmplicium, quarum parciom.2.5.11.23. fumma cft. 4 . ve
dizimis. Hixc igitur fumma. 4 fubducenda efta namcro. x0o. propolito, vnde re-
Jinquetar-s 9-pro fumma partium fimplicium numeri propoiti, quarum prima eric
ccum yndecimvigemisquareis ex diuifione huiufmodiis 9.per. 2. fimam par-
Shum fimplicium ex viregule de tribus, dicendo f.2.proucnicnobis ab. 1. prima
partium fimpliciim, 3 quo prouenict nobis.so2viide proeniet 2.2 . cam vndeci
Vigelimisquartis pro prima parce quifita  fecunda verd iuxta propoficum, eric. 6.
cuy 22 vigefimisquartis; ertiaautems 2.cum nouem vigelimisquareis, quarta po
fich.25 cum. x8:vigefimisquartis, quinca demum efit/s 2.cum. 3 vigefimisquartis,
quasam omnium MM CRiEF00s i+ 1 3

.qTlhuutinprimo'ﬂmphmgulimﬁ,irainqn[h
D Quaratucnumerus; & cuivs dimidio fubracta partes tertia,, & quarea relin-
quatar:300: wah <
Tpfe enim fapponic.3o0ipro refidu cognitoaleetius numeri incogniti,, deinde
2.3pro prima pofivione numeri cogitia cuitis medieate abiéindiccertiam
‘Ecquarcam partem ipfiusmedietatis, vnde remanc.5.qui quidem numerus s . €x.
22.quinti vel. 15 - feprimi fcha- i
‘bebirad:24. v, 300:ad numerd . i
qualicom, quare cum qais multi
plicaverit. 300.per.24. & produ
Ctuni ditiferic per. 5. proueiet.
Fig40. nunerus quatitas § ex vi
segile detribusa 1 - i
Confidcremusigitur med di-
fpofisioncm numerorum huiuf-

modi exempliy in figura hic fup- T
polica. F. in qua videre licebic

quo pactoiple ctiam Stifelius ac =
cipiavdiuforemss: ve differentid. 3 10

errorum & non ue differentiam /\ 2
duorum confequentivm.s.ct. 1o St 290~

ficuti eftre uera, ue divifor dico,
exracionibus ame hic fipra ad- 58 aah
dactis, quamuis voa & caden ie 951
‘quantiasnccelfario ut patee.

A Cipiamisadhue aliud exempluma Tartalea propoficionc.o: datli,8 oppofiel
inillo numerus fimplex. habebarur per fubtrationem fum-
‘ma numerorumadijciendorunt, inhocfite conuerfo, hoceft peraddicionem nu-
‘me;orum fubirahendorum. 2 g
Problema igituritafe habet. Fuit quidam mercator qui habebat aliquot au-
reos, cuius quncitas pofted quarenda e, hic enim fecit duo itinera, ut aliquod
5 S ntbls achum Faerees i primo autem iinere duplicauicnume-
sum fuorum aaceoram , ex quibus poftca confumpfit.4-pro: ﬁqubmapzm Sin
ot un-
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Alexinder Piccoltiomineusinlibto primo de mundi fphatra vbitraceat de clito-
runditare, itainquit - 2% :

Olere di queto, douendo il decimo cielo contenere &in fe chiudere rutee e co-
fe, & conuencuol cofa il penfire che foffe fatto di quella pill capace figura checf-
ferpoffi,la qual & 1a figurarorunda , peréche i pud trar da molti lnoghi d Euclide
cheficome fe noici immagineremo pit igure fuperficialiralmente che putte e,
nee del'vna congionte inficme, fieno vguali agutte lelince purinfememente com,
pofte di qual i yoglia de Valere figure , ncfeguird , che quella figura fara pitt capas
cela qual haura manco angoli, & quella capaciffima che far enzaaleuno come &
Iafigura circolare, .

Cogiremusgiur ptimd de triangulo 2quilate-
10 & quadratoifoperimetris,fit enim eriangulus -
quilaterus.o.b.gquadratim verd.b.L. quorum pe~
riferiz inuicem zquales finc. Dico quadratum ma-
ioris fuperficiei efle ipfo triangulo. Accipio pri-
mum lincam. £, h. ¢iufdem longitudinis qua vnius
periferiz dictarum figurarum , quam pundtis. K.
‘mediantibus diuidoin tres equas partes,inquattor
verd mediantibus pun@tis...i.vnde proportio to-

;

eftquara pars ip-
pars ipfius. k.h. Conii
‘gantur enim ambofte figurz ve hicinferius vides,
nde.a.g.eric quarta pars ipfus. b. g, diui pofica.
b.g. perqualia in.c.crit. 2.c.zqualis.a.g. Ducatur
deinde.o.c.que per.8.priminecndex definitione,
perpendiclaisritiplib. g engoctian quidrar
b q.fupra.b.g.producod;. o.c.vique ad.m.nam nul
i dubium eft quin.o.c.brevior fir.0.g.cx.18.vel.48
‘primi cui 2quator.q..diuido etiam.c. m.per equa
liain punétos e. ducods.t.. p equidiftantem. b
vnde habebimus duo quadraa. ¢ g. ct. e. b. fed
quadrarum. b | . zquatur quadratoipfius.c.a,

cum duplo illius quod firex.b. c.in.c. g. vepatet b
ex.g.fecundi, hoc eft zquatur quadrato.c.a. &re-

@angulo.c.g. Deinde vfc habet.p.g.ad.o.c.ita e haber.up.ad..c.ex fimilitudine
eriangulorum. Sed.p.gmaiorcftipfa.o.c.cam.p.gaqualis ic. c. m. quare triangu-
lus.u.g. p. maior erictriangulo.o.c.u.ex.17.{exi. Similicer dico maiorem effe rian
fulumbd crengulo .o dnde g seangulum.. g maiorem ff wiag-
0.b.0.g. ed quadrazum. bl eft etiam maioripfo rectangulo.t.g el
vt dixinus canco geur malor et ARG bi0.gs

Poffumus
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‘quadrato dimidij,prout ex fpeculatione huinfinodioperis cognofee ur, cuizquida
eft differécia incer fumm3 quadracoril duord qui quaritur numerord fimul cit pro
ducto cord radicum, Dimidium vumer. 20.1n feipfom muliplicandam effetqua-
dratumd; detrahendum ex.. 08. veremanerent.1o8.quorum. ro8.tertiz parcis qua
drararadix effet. 6. qua i iunda fueriedimidio . 20.nempe. 1o, daretur maior nu-
merus quaicus . 16. quo detracto &, 2o.darencur. 4.

Cuios fpeculationis caufa, datos primus numerus fignificecur linea g
maior numerus incognitus ft. g.h.minor verd.b.l. quorum quadaca fnc.y. . er.
-1 inquadraco masimo.g.pcim productun, gbinbihfiegc cogicenturds duo
diameri. qh. ¢t p. il per mediom in puncto.o. perquod dug linee ducan-
tur. fd.ec. sum. parallele lateribus maximi quadrari. Hie dictum quadratum in
quatuor quadrata aqualia divident, quorum voumquodds, equale crit quadsaro.
g-Fdimidij ipfus. g.h. date square corum vhumquodd; cognitumeric - Tterum co
gitemus.s.x.per.e.paralleld.g.x.rancum diftan-

9

tem: mancum.y. Lab. g b. diftare inucni-
eur. Cogiterur pariter. ... 2 per punctum
paralicla.dip. quare.a.c.aqualiscric.fc. ct
qualis. fic. cty.sib.L equalis. Tra fubrractis
duobus quadratis fuperius dictis. a. t.y.x.ctb.
producto.y.b.zqualibus fapererunt . xd.cta.c.
. cognita , tanquam zqualia daco fecundonu-
mero, fed cd. quadratum et medicaci. g £
cogoiczcognolcetu gicurreiduim.acxvnd.
etiam fingul tertia parcesnempe quadrata.o.
i-0.c.€t.0.. &radix. b. £ vel: £5.ingularum
qua coniunia dimidio.g.rurfisds ab codé de..
‘wadia, propofitum confequemiur.

THEOREMA XL DI

€

Cvn i quis cupiat numerum propofitum in duas ciafinodi partes ditidere, ve
‘quadrasum maioris, quadrarum minoris fperct quancitae alcerius numesi
‘propofiti, reété primum numeramin feipfum muliplicabit, & ab eodem fecun-
«dumnumerum detrahe, refiduum verd per duplum primidinider ex quo proue-
nienzr primi pars minor erit , qua ex illo primo detracta . parcem maiorem
roferet.
S ‘gratia;fi proponantar. 2o. divifa in duas eiufiodi parces, ve quadsatt
maioris {aperet quadratum minoris numero qualiipf. 2 0. oporeebit primum.
numerum, qui quadracus cum fueric, erit. 400, in feipfum multiplicare , & exhoc
mdmo fecundum numerum nempe. 2.45.detrahere. tunc remancbunt. 160.qug
iuifa pes. 40.numerti dupld primo,, dabuneur quacior pro minori numero, i ref
o vero . 20.detractis qAtur , erunt. 6. promaiori numero.
Quod vt exa&é contideremus, primus numerus propoficus ignificerur linea. qu
e diuidendusin duas pattes. q.p.ce.p.htales quales quarimus. - Poftmodum eriga
tur quadracum.q.c.diuifim diametro. £ h. ductisd.p.o.t.ct.1.0.c.parallelis lateri
‘bus quadsadi, dabuncur imaginaria quadrata.c.. et. p.a. duarum parcium. q.pict.p.
eincognirasum. Ad haxc cogiremus quadracum.u.n. equale quadrato.p.a.¢ quadra
to
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erum epicycli conficicgra36.min-13.ad racionem fupradiftam . Reflat nunc no-
b ioueniuc angulum.b.o.6,n centro midijnter duas lincasb.0.ec.0.quart priot
eft primm Rariopisaleera eft veri morus cpicycl quod facile inelligemus per dt-
@i lib.1, Monteregijscum duo lazera.n.¢.ct.c.0.8 anguls&0.fint 10D o
b aueem fiet fingendo fincam,n.h.perpendiculeremad.o.c.que anguim fi
ois angaliun.chcrit partium, 2 898.6.talium qualium.n.c.c{lec parrun- 1600
hanquarmfinus angul.creliands cx Vo Tecto,crit paium: g5 706.dicendo

{tea L n.c.canquam finus totalis partium. 100000.dat nobis.n.h.partiuin.2 8936,
B dabit nobis diameter.n.c.anquam pardum.39.mi.50.inucniemus b yerire
obis cx partibus 1 T.mi.,& idem faciendo de.c.h.inucniemus quod. venict 1o~
s pareiom.37.mi.4 8- quibus fubiradls extora..0.qug ¢t paridgomir-acligua
erttnobisho.partiuni.2 2 min.go.capiendo poftea radicem quadsacd fummqu
St mah.cum quadrato.h.o-veniet nobis:n.0-pastium. s i1 2. aliom qualis.
el pareium.1 r.min.a7.8 igiturad.0.n.tanquam partium.3.mi. 3. elpondet.
b, pastuim. L.minuti. 7. inca. n. . d.o. ntanquam partiam 100000.7¢fpon
dcbit pare.45.436.canquam inus angulin,o.h.qui angulus rie gra.27-mint, 1.fib
racto pofica hocangulo ab angulo. c.O. i graduum . go. minut. 5 remanebit a0

o b 0.1 graduums 1.3 - minut. 5 4 inter ineam contingentia , & lincam prima

ationis in ciufmodi fitu. E ideo Marsaccefferit ad lineam. . ¢ veti motus epi
eyeli. Sed quis linea.o..contingentiasproptes motum centi epicycluin dici dic-
T 69 . confeceric gradus. 7 6. minut. 1 3. C prafuppofica femper eadem die
fantia.o c.quamuisnonaulla it differenia,quam nunc pracermitccmus) & Marsin
it cempore rewogreflis ueric per dictum angulum gra. 1 3.mi-5 4. quibus dedu-
@i, ex.36.8 min.1 3 reftabunt gra.22.min.19.iraque n dicbus. 69 Mars promo-
fusferit & primo ff gea-2 2-mi 9. QUE isciterprius quam Fetrogradatio cius in-
cipia effe appa-
Tens. £

Nunc 3 prima
frationevique ad
lined veri mots
epicycli funcgra.
16.min. 5 1. iplivs
epicycli, vefupra
vidim? quos Mars
canfic in diebus
36.autcircitey ad
Tationem minia8.
in fingulos dies,
quotempore cen
cum epicycli in
eali diftandiad cé-
tromundi confice
recgra18.mis 4.
ad rationcm min.
31.cum dimidio
in fingalos dies , o
quib” deduétis ex
gra.27.min.an-

guli
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PER EVNDEM PARALLELVM
abfque correctione femper nauigari
nonpofle .

Vbi notantur Petri Nowij lapfus in correctione erroris nasis.
Et aly Petri Meding errores.

TLLVSTRISSIMO ANDREAE PR OVAN AE
Leinici-Domind,Fruzafci comiti, Acquiti Torquato,inchimo Sere-
“nifsimi Sabaudi Ducis Confiliario et & facta religio-
“nis an@ofum Mauritij,& Lazari Claisi Prefecto .

Nrer Eximiasruas vireutes,rei nautica peritia Illuftris emicac

. ﬁi:";" meritoadec fcribendum dusd, quodad cam facultacem pert
% };, neas ex¢ogitauifimul cum quibufdam alijs inftrumientis,venon-
e

nihiléommods arculiffe videar maritimis negorijs, & aliqua ex
parte animi mei ergate propenfionem indicauifle.

Ervoum clidemd; paralleluntin primis 2bfg; aliqua corre
&ione femper navigari poffe, omnind nego.Ndver citid quod Petrus Nonius in
initio fufoperisoftendic, Tdeft navim verfus zquitorem femper declinare: qui ci
corrigit errorem, fallitur, cum ipfe,eandem nauim, parallelam quatori in vno ver
;  dealiiplimquatori propinquiori, & nonin primo paralielo dirigi raque cxiftimat
§ in fine itineris, vbideferibic punctum. o, cam in codem paraliclo priori repe-.
3 riri debere,quod verling ft,quia ea corredtio efficit,vemotus nalis cffe i cuiafdi
i

|

i

i

1

defcéfus p lcaligradim preftet, in quo a gradu in gradi fat defcenfis, fed f per gra

dusuh afcenderet qird defcédit,dubii 1 eftquin in fine ita effee fe habirura qué

dvoduainmcdiofels principio,cum verd emper defeendatabfque vilaafcen-

fioneneceffurio fic frmper procedens, remota cumeffent impedimenta terre, fub
i i ocircuiret globum.

Idem fub quolibermeridiano preftare poeft ideft vno codemd; vento circun-
uertifed peralios citculos quam per hos d culus magnus fiue parags ) id
Fves e S poceltde parallelis fam manifeftur cft,cum impecus na
suralis corporum,qu mora func inc femperin fuperficicbus circulorum majorum,
oo

i¢ cum circunferentijs imidorum prete quim pervnuh quod
fam pun&umquzntud.innicgm conriguz fint,aut per duo ideft cum e fe inverfe-
an non communicans ita quodad eficiendam, ve triremisaliqua, aat nais, per
aliquem gx parallelisad wquaorem moucarpr,neceffirio fit Facurum, ve racione ¢
BRI & O Otifuicatis cam moueri curemus . quia ratione concinuitatis ot
mino ficti non pSr,aut conftet virtus mouensremis,aue velis:Sed perquemiibi alid
irculum maiorem, quinon fitauc quator aut aliquis ex meridianis, el penifusin
poffibile.ideft ve vaius venti vi navisimpellatur. Quod veclaré paseasic orizon,
2.c.b.d.&aquaton,c.q.t.d.8 vnus meridianorum it2.r.n.t.b.in quo.n.ir Zenic b
QuO primum nauisreperiacur ee.r.fic polus feprencrionalis, Ponamus ctiam quod
azimu.
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confonantia;cum habentrefpectum ad invicem , quem habene diatefTaron, & dia-
‘pence, quia quemadmodum femidiconam , & diconum mal coniundi,compo=
Tune diapente, fic diateffaron,& diapente imul vnita componun diapafon; & gué-
admodam cerminus,qui dividi diapafon in diateffard,& diapente,eft mediator har
‘monicus inter extrema diapafon diif,fic ciam termiaus, i diuidic diapéze n fc-
‘miditonum,& ditonum,mediator elt harmonicus inter extrema ipfius diapente dii
$) fuberahendo deinde diapafon femiditonum remance cxachordum maius, &ab
codem diapafon fubtrahendo ditonum remanet exachordum minus, qug quidé nd
Zcciduntafpecuum circulo, quia fubtrabendoafpeétum quadratum 2b 0ppofico,
remance aliud quadratum, & fubirahendo fextilematrino remance quoque alius
fextilis. Quod autem attinerad motus, ad magnitudines,ad diftantias, & ad influ-
us,nihil eltquod hifce proportionibus conueniat , fed quia hac omnia depédent
abifinica,g diuina puidétia Deiyneceffarid fic vt ftvelocitates,cz magnitudines,
diftantia & influxusscalem ordincn,& refpectum incer ipfa,& vniuerfum habedt,
qualis perfeciffimus .

Deraroet denfo nennulla, minus diligenter 4 Peripateticis
perpenfa.
CAP XXXIIL

Nriqui Peripaetici de videndo in hyeme animalium halitu.Id, quod infts
te non cuenit, malé difputaucrunt, quia hocnafcirura condenatione hali
tus, que ab ambiente rigore fit.quia halitus isab ore,aucnafo animaliscxiés

non eft purus acr artraétus primo,fed mixtus eft cum quodam vapore excrementi=
tio& fubtili,quo femper ab ca parte euacuaf corpus,qui ftatimabacre frigido cir=
cundatur,g denfatur, quam ob caufam ab ipfo ca luminis pars reflectirur, qua cum
‘penettarenon poreft, quod in hypocauftis, huiufinodid; calidis locisnonfic. Idem
‘exemplo abaqua fatim cifternis,aur profundis puceisin hyeme extracta compro
bari poteft,quia tunctemporis, huiufmodi aqua , cum magis calida fit, quam fii=
gida, emictit vaporem, qui facillimé viderur , ob rationem iam dictam, quod
:;‘nz xftate non cernitur inaqua, eefi ca magis calida cffec , quam e, qu in hyeme
uritur.

Ratio autem,quain ab antiperiftafi defumptam citarunt iidem adinquirendum,
curaqua fubtcrranca magis calida,aut minus frigida,hyberno tempore, quam ea,
qua cft fupra terram fir,vana cft,quia hoc non aliunde fit,quim ab c0, terr por-
14 frigoris ficitate fint claufi,vnde vaporcs & exalationesnon tam facilé exirc pof”
fant. quamobrem calcfunc fuberrancz partes. Fimumfoenum, frumentum hac in
xe funt nobis exemplo,in quibus fepiffime vifum cft ignem accendi.

Prioreilla quoqueratione de antiperiftafi dicta,yolunt philofophimaiorem ca-
Yiditatem hyeme,quim gftace in animalium (tomacho contineri, non animaduercen
resficcitatem, frigiditatis parces faperfciales corporisyefiringétem, fanguinem vee
fasoriginem fuam impellere, quiin coloco copiofior cum fityeas partestunc tem=
poris calefacit magis.

‘Neque etiam jdem nouerunt caufam, vnde fatutin zftate impleco vafe vicréo,
autargenteo , autexmateria non porofa conftante;aqua fiigida,vas fudet, quod

tempo-
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appellaretur tertiadecimamaior, v exempligratia, effet Gamaut cum feciindo cla
‘i cune talistertiadecima valde odiofa cffec fenfui auditus. & quay i dempra fucric
diapafon,feu octaua,remancret quoddam hexachordum maius,feu fexta maionan-
sibus valde inimica,fub proportione.13.ad 8. fed hac propostio differrera propor
tione fuperbipartientetertias perfecti hexachordi maioris, hoc eft fexte maioris
confonanis, per proportioncin {efquioduagefimam , hoceft pervnum comma
quod quidem eft etiam differentiaaggregaci crium (efquialterarom, 3 terviadeci-
‘mamaiori confonanti s hoceft exceflus proportionis ripl fipertriparticarisocta-
as, fupra triplam fefquicerciam , qua elt fammaipGius duplrcum fuperbi parcien-
seterias «

A tali fumma igitur trium fefquialterarum efficitur tertiadecima maior diffonans
excedens confonantem per vaum comma (cuius proportio eft.§7.ad.80.) quz con-
fonans continetar in proportione. 10.ad.3.vi fupra dixi. i

Hacigicur cft vera ratio , propeer quam debemus comma diftribuere in organis
& clavicymbalis , cum ab aggregaro trium quincarum producaru tali exceflis -
pra perectam, feu confonancem tertiamdecimam maiorem, quod quidem aggre-
gatum, cum dempeum fucri 3 quincadecima  relinguee nobis tertiany minorem
diffonantem, & mancam, per eundem exceffm 2 confonanti. qua quidem tertia
minor diffonans fubtracta a diapente feu quintaperfeda , relinques nobistertiam
maiorem diffonantem, qus confonantem excedir per eundem exceffum comma~
tis, & hac demum tertia maior diffonans, dempra ex diapafon, feu 0Qaua s relin-
quetnobishexachordum minus, hoc eft fexcam minorem diffonanten, & muti-
Jam 4 confonanti per eundem cxceflum commaris . De huiufimodi verd commaris
diftriburione dodtiffime (cripfit Excellentiffimus Zarlinus in fecunda parte Infticu~
tionum Harmonicarum .

Sed quia fenfs auditus non poreft exa cognofcere debitam quantitatem ex-.
ceffus,vel defeétus,intendendo vel remittendo chordas inftrumentorum,ideo hanc
yiam fequurus fum .

Sicexempligratia, hic fubferiptus ordo lignorum tangentium feu pinarum inci-
picns ab. G. definens ad.g.ita quod inter ipfos terminos fi ca confonantia quavo-
carur vigefimafecunda, quare primum.b.incer. D. E. quod cft nigrum ipfius Ela-
mi grauiffimum, quod groffo modo facio confonans cum. G- grauiffimo per fex-

i inde ciiipfo primo. b.iplius elami concordo fiumoctauum & quin-
tumdecimum, quo perteius poffum, deindeaccipio. b. molle fecundum ipfius.b
fabmi quod concordo cum,b.primo ipfius Elami per quintam imperfecam, dein-
de cum hoc.b.fecundo ipfius biabmi concordo fecundum. £ per quincam fimilicer
imperfe@am , cum quo. £, poftea concordoterriums c.per imile quingam, quem.
tertium,c.poftea confro cti fecundo.b.ipfius clamisita quod ineer fe confoneat per
fextam maiorem tol¢rabilem,& fi ic inuenio, cunc nihil muto hasereschordas hoc.
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E:xﬂddi,indiﬂzmi. tin corporea reperitur. Po-
4. x. . erigorur zqualis lincae. p. 0. & s terminis
concluderur triangulumi.q. d. &id quodremanct.
‘Vnde i longius diferendo progrediare, patebic ex.
4-primi. . d. fuperficialem, fucuram aqualem. i. .
corporce.idem dico de.i. . & de reliquis.
SVRRRFICIALIT,

corrorza.

CAP I1TL

Ovvs hic, propriuscft, & vniucrfalis, licet in figura fuperficiali. A. fupe
rius polica, fecundum communem antiquorum confletudinem exemplum
dederim; effeéius enimidem eft. Scd fquis velle confiderare ditam fguram fi=
‘perfcialem. A.fecundum eum modum, quem de figara. B. (aperfcial prefcripf, id
porcritinfubfaripta figurs. C. fpeculartin hune modum. Accpicecnimp.x upee
icialem , #qualem corporez, & quia i ipfa corporea. A. fuppofita ficlinca. p.l.
ideft punétum.x. inter duas.u.s.ct.a.n. fecabimus.p.x. fuperficialemin punéo. d. ita,
ve.daxfuperficialis;zqualis it corpore, & ipfi fperficiali.p.x.addetur. . q. wqualis
corporea. vnde.q.d. fperfi-
cialis xqualis crit corpore, svesnrrciaLIs.
et.p. x. fuperficiali adderar.
x. I 2qualis corporez. De
s poftea que dicenda fiper-
fune, fam fatis {operdue di-
ximos.

Quamobrem , punctum.
x.autintra,auccxtra lineam, |
q.d. veniat, hunc modum fe-
quentes, in errorem non in-
cidemus,, imd cficicrur qua-
drilaterum. q. . fuperficiale,
fimile,8 zquale corporco,

CAP IIIIL

P e ven . (quod verum cft pundumpetpeivz v praicdicere o
e quid v sione b o sogriione cadi quod il
alin
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ipfins.bieiad compofituin quineupliipfis. a.bicum decupldipfiusc.b.com deciiplo
i;ﬁlls.b.d.snmqug:mplo iplius. bie.cadem fit qua xpﬁpgnh;d.ld. &vule, p:z’l:!.
re.hcffe duas quincas ipfius.a.b. N

Gum autem dicit proportionem ipfiusa.c.ad.c.d.& ipfiusic.dad.d.e.cffe veipfius
a.busd bic.& crera verum dicit exirg.quinti Eucli.eo quod cum ex hypothefi fic
iplins,a.b toalisadyc.b.goralem veipfius.c.b. parualis({umpte ve parsabfeifa abig.
.pronunc) ad.d.b. partialem (abfcifam ab.c.b. erit ex.19.dicka ipfius.a.c.(refidui
ex.a.b.)ad. c. d. (refiduum ex.c.b. )yripfius.a.buad. ¢ b. &ita probabirur de pro-

3

porti .c.dad.d.€. eadem racione.. -—
Cum verd ex.18.quinti fitipfivs.a.b.cum.c.b.ad.c.b.veipfiusa.d.ad.d.e.ergoex

22, eiufdem,ica eritipfius.a.b.cum.c.b.ad.d.b.ve.a.d:3d.d.c.& exijldemacionibus

cadem proportio eritipfius. quodinquit Archi.

Verom etiam erit qi iem propor
ad. d.c.que dupli primi antecedéntis cum fimplofecundi antecedentis ad duplum
primi confequents gom mplo ecundi confequents, o clbdupliplusa. b, i
limplo.c.b.d.ad duplum ipfius.d.b.cum fimploeb-hoceft dupli-a.b: comtriplaip-
fius.b.c.cum fimplo.d.b.ad duplum ipfius.d.b.cum fimplo.c.b. Nuncduplum. a.b.
cum riplo.b.c.cum fimplo.b.d. fignatim fiechardéiere. D. fubm vero confequeas,
Mhoc eft duplum.d. implo.c.b.fignificerura charadere. B.hinc proponioip{?;s
adaddeeritveD,adB . i
Ingdicnuné Archimedes, fi quis fomerét aliquod maius aftccedens aguale;
ticet duplo ipfius.a.b.cum quadruplo ipfius.b.c.cum quadruplo ipfius.b.d. cu
ploipfiys.b.c, compararerq; llud cum cofe quente.B.clarum effet x.8.quint quod
taleantecedens maiorem proportionem habererad. B.quamad. D.hoc cft maidrem
quim ipfius.a.d.ad.d.c.ex.12.quinti.
Nunc i fompra fueritaliqua linca,puta.d o.cui.
maiorem,clarum erit ex fecunda parte decimg quinti quod.
Corrigeigitur impreffiogem Baileg lpcando charadterém.o.inter.d.¢t. ¢, o quod

sionem el ipfius. a. d.

ibi pofithm sion fuic’ !
Volo nunc quod di@um maius antecedens zquale filicet duplo ipfius.2. b. cum.
quadruplo ipfius.b.c.cum quadruplo ipfius.b.d:cum duplo ipfius.b.c. ignificetyr 3

# charadere. A-Hirc habebimus proporcinentipfius a.d.ad.d-our. A.ad.B.
Ex.18.quinti poftea habebimus.A.B.ad.B. vt.a.0. 2d. d. o, & proportionalicate
T euerfa in.19.dict ira erit,A.B.ad.A.vt.a.0.2d.2.d: Sed hoc vitimunt antecedens fn
fe continerid quod Archimedes eribithoc eft duplumiplius..b. quadruplipfius
b c. fexcuplom ipfius. b.d.& triplumipfius.b.e. Confcquensvero.A. contince du
plum ipliusa.biquadrupluin ipfius.b.c.quadruplum ipfius.b.d.& duplum ipfiusbe.
Ex {uppolito deinde ipfius Archimedis & ex conuerfe proportionalitare a.. 1.
dicta, verum eftid quod dicit Archiniedes; videlicet quiod ¢adem proportio,elt
iplius.a.d.ad.g.h. quod qtintupli ipfius.a.bicum quintuplo ipfius. b.c.cum dechiplo
ipfius.b.c.cum decuplo ipfius.b.d.(quod qu'dcmznxcn«;ms fignificerur per. V. )
ad duplym ipfis.a Anm‘quadn‘uploigﬁm, c.cum fexetplo ipiius.b.d. tum riplo

eftad A.B' c

iplius.

2 d. g.h. fed fuperius Vi ignacum ¢f. T.jam

probauh s Lol el 1 b
des verum feribi , hoc cft quodita éritipfius. V- ad. A. ve ipfius.a.0.ad.g.he

e Clanm perle criam efty id quod Atchunicd. dieichod clt quod. V. ad. Ay cft ¢

A ‘ > ‘quinfue &

=g 59
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cies,& que inter corpor areperi; Ariltoreles igiturin co defecit. Quod auté
fuperficies non eadem it proportio, quae inter corpora extat, fi primo ad {phericas
mentem verterimus, intelligemus proportionem eam,quz inter duas (pharasrepe
sivurcriplam femper exifiere ci, qui ol inter ipfarum didmerros exvlima.i2. ibr.
Euclid. Eftautem proportio, quaeftinter fuperficics (phericasgqualis ei , quae cft
ipforum circulorum maiorum ex. 16.lib.quinti,cum ex. 31. primi de fphra& cy-
Lindvo Archimedis, omnis fpharica fuperficics quadtupla. fie maior circulo ipfius
fpher, fed proporci, quae et incer ditos circnlosy el dupla eisquarcftinser eord-
dé diametros ex.2.lib.1 2. Euc.ergo pportio,quae eftinter corpora,fefquialtera erit
ci,que cft fuperficierum, & non zqualis,ue Atiftoreles pucaui.Idem de corporibus
fimilibusa fuperficiebus planis cerminatis dico,raciocinando mediante. 36.1ib. 1.
et.18.fexti,vade cognofcemus proportionem corporum,proportioni laterum tri-
plam ficuram, & faperficierum proportionem, lacerum proportioni duplam.Quare
&orporum proportioet,qua fuperficicrum eft fefquialcera erityica uc i velocirat

exutiflentad inuicem proportionata,ve fuperficies,proportio velocitatis corpori
}!.ci,quz- eftcorporis,C.fuiffet fubfefiuialtera proportioni corporum,& rion xqua

is cidem,

Fdipfisrn aliter demonfiratur .

CAP XYL

Lioquoque modo probati poteft non effe in vniuerfiim verum id,quod Ari-

froxclesin prima parce capitis vIeimilib..phyficorumaie, fic eribens. ¢
* Si.A.quidemfitid quod mouec.B.verd id quod moucturyct. C.fit longirudo per
‘quam, et.D.tempis in quo et motum, in tempore nimirum equali, porentia aquz-
Jis.Adimidium ipfios.B.per duplum moebitpfius. C. pet ipfum autem.C. in dinii
diotemporsIDAe caim crerasom Amdlada .

Sitergo corpus.c.feprimi capitis pondere quali carpori.sciufilem capitis, fed
area corporea miusipfo,u. pro medictate. Simile tamen figura. Imaginemur niic
textitm aliud corpns omogenenm ipfi.u.quod fic.. magnitudine & figura fimile ipfi
©.vnde minor ﬂiripﬁ).mgro media parce,& hanc ob caufam ipfam.u.crit duplo ma
P; gratie, quam fplum.i.& perconfequens ipfum quﬂquc,o.dtﬁsln grauiuserit qui
it ipfum.i. cx. 7:libr. quinei Euclidis, Tpfiim ergo corpus. 0. duplo velocius eric;
quam ipfm.i. xprimoﬁlp,roﬂwnp.z. fus 1ib. Y nde ex..quinti,velocicasipfius
isequalis ifee i, qu eftipls o cum Ariftoreles eriba.o. quoque futurua duplo
velociusipfo.u. cap.7.huios 1ib. alfum effe demonftraui.

De alio dristo. lagfa.
CAP XVIL

S Cibit Ariftotelesin ultimo cap,lib.7.phyficorum inhuncmodum. .
Sidyo quzdam fcorfum pes cancum fpaium eanto sempore duo feorfum pon
dera mouen& compofica per longitudinem aqualem, equaliué in tempore,come
pofivam ex ponderibys i R
Quod
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fac. Ex quemuisappellem larus. B.C.osizontale , fupponensilludangulum recium
cum. C.0. facere,vnde angulus.C.B.Qufie ve minor ficteéto , ob quantitatem viius
anguli ¢qualis i, quem du.C. 0. et.B.Q.in centro regionis elemetaris conftitutic,
hoc camen nihil refertcum dictus angulus infenfibilisiic magnirudinis. Ab iftisau~
tem razionibus clicere poffumus , quod f punctas.u.crit ex wquo medins inter cen-
trum, B.& extremum. C. pondus. F.aut.M.pendebit,aut nicerur pro medictare dicto
centro.B.2e fi dictum..cric propius. B.quam puncto.C.pendebitab iplo,aue iterur
ipfiamplius qui exmedictate, & i magis verfis . C. minus qui ex medietate nitet.

Quid quantitas cuinflibet ponderis,aut nirtus mouens re-
Jpectu alterius quantivatis cognofcatur beneficio
perpendicularium duétarum acentro
libre ad lineam inclinationis .

CRP. T

Xijs,quad nobis hucufque funt didt, facile incelligi potet, g quanticas, B
E que feré perpendicularis eft centro. B.ad lincam, Fu inclinationis, caclty
Que nos ducitin cognitionem quancicatis virtatisipfius. Fuin huiufmodi firy confti
tuensvidelicee linca. F.u.cum brachio. F.B.angulum acusum.B. F.u. Ve hoc tamen
‘meliusincelligamus, imaginemur libram.b.0.a.fixam in cenro.0. ad. cuigs erzema
fincappenfa dito pondera,aue duz virtutes mouences,c.et.c.ita tamen g lineaincli-
nationis.c.ideft.b.c.faciac angulum reétum cu.o.b.in puncto.b. linca verd inclina.
tionis.c.idefta.c.faciac angulum acurum, aut obrufbm cum.o.2.in pun@o 2. Tmagi-
‘nemur ergo lincam.o.t.perpendicularem linea.c.a. inclinationis, vnde. 0. & minor
erio..cx.18. primi Euclidis, fecerar deinde imaginatione 0.2, in puncto,i-ira e
o.iuequalisfit.o.t.& punceo..appenfum fic pondas quale ipf.ccutusinclinationis.
linea parallela fitlinc inclinazionis ponderis.c. fupponendo tamen  pondus auevir
tutem.c.caratione maiorem e ca,qua elt.¢.qua.b.0.maior eft.0. & abfque dubio
ex.6.lib.primi Archi.de ponderibus.b.o.i.non mouebiur fitu,fed fi10¢0.0.1. imagi
nabimur.o.t.confolidatam cum.o.b.& pelincam.t.c.acers @ amvircuce. c. fimiliter
quoquecontingetut b.d.t communi quadam feientia;non moneaur firu. Eftcrgo
quod propofuimus verum quantitaremalicuius ponderistelpectuad cam , qua clt
aleeriusdebere deprehendi 2 perpendicularibus, que & centro libread finzas incli
nationis exiliuns, Hine auem mnoce ic facillimé, qantum vigoris, & vis. pondus,
auevircus.c.ad angulum receum cum.o.a.mintmé trahens, amirezac. Hinc quoque co
rollarium quoddam fequerar, qué d quanto propinquins erit centrum.olibra cen-
tro regionis elementaris,tento quo que minus eric graue.

&
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DE LVCERNA SPIRITALT QVAM SERENISS. ~
3 Sabaudia Duce.D.meo collendifs.anno.1 5 70.conftruxi.

CLARISS. FRANCISCO EARBARO UENETORVM
‘apud Serensffirmm Sabaudie Ducem Oratori Lluferiffimo .

Enon varias acdiuerfas hydraulicas,& fpivitales machinas propofuityin
ter quastamen nullam fimilcm, ei qud ¢go Sereniffimo Sabaudiz Duci
conftruxi, deferibir, que quidem fui Lucerna, & erat huiofmodi » ve 3
magnoaliquo vaftoleo pleno fupra alicuiusriclinij tabulasum pofico,

fubilis quidam tubus perpendi

culariter per tabularum exirery S £e b

&indictum tricliniom vique ad & Tl e

medium defcenderer, itatamen ﬂ n
vt hic folus cubus , non item

vas olco plenum cemereaur ,cu-
ius quidé tubi inferiori. extremi-
tati iunftum effec quoddam par-
wum recepraculum olei,imile co
operculo alicuius pyxidis,2 cuius
‘ambitu prope bafim multi diver-
fiqua tubi 2quales & orizonta-
Ies, cutufbis longicudinis profili-
rent,quorum quilibetin extremi
ua,exiguam quandam pyra
appésa haberet,in qua elli
chnd effec e mixo. oled deinde
medio ppédicularistubi ad rece
pracul excrinfece defcendebar,
& peralios wbos ad nurriendas
fiammas dum arderéc fercbarur:
acveroci cedem eranc extin@te
ne minima quidem olei gurtade
feendebar: id quod cos qui afta-
bancinadmirationem trahebat.

Hacautem lucernafic eratco
firudta. Vasolearia cylindricum
vein fubferipea figura pacen,cuio”
uis magnicudinis ,omni ex parte
claufum faciendum curaui, itata.
menve eius cooperculum aliqui
tulli concauum ¢ffec in cuius me.
dio eracforamen. e. quoderat os
tubi.c.g.quifub eiufdé vafis fun-
do vique ad.g.tranfibar, fed po-
fea furfum, quafi vfg; ad cooper
culumin icu.c.abinferiori parte
refleétcbatur, & ibi terminabat.

Ff  Vnde
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Sed eciamalio yniuerfaliori modo potes probarc, quodita fit.u.x.ad-xy-
ad.ea.cogitandoin linea.c.a .punctum quoddam quod vocabimus fimilitcr.y .
salifitu locatum , quod dividaticia.cadem proportione qu.y-diuidic.u.s.vade cum
e.s.diuifh codemmodo etiam fita punéto.s.cx {upradiéta quinta lib. de quadraura
parabola, eritigitur proportioa.y. ad.y.c.ve.esad.s.c.per.  1.quinti Eucli.& com
ponendoica eric coti”.a.c.ad totum.y.c.ve abfcisfi.s.c.ad abfcifsum.s.c.quarcrefidui
2.e.adrefiduum.y.s.critverotius.a.c.ad torum.y.c.& permutando, ita erita.cada.
eivty.cad.ys.&diidendo ita erit.
ceadeates.ad.s.y. &quiapune o it i %
@Qum.s. dividit.c.a.codem modo,quo  ——————f—t——f———f
t.u.s.per fupradiétam quind,
ergoita crit.csadsy.inlineacave &

inti. R et
e .mdem.{q..xnn ad e o
ca.critvtuxad y.quare fequitur, ;
primum , fecundum tertium, & quartom lernia fuperfiva effe.

Quod deinde ponit pro corellario in finc.6.lemmatis, aliter quam per.6.lemma

telt demonftrari , hocmodo . Nam fiperius demonfirauimus eanded propor-
tionem effe.Lbad.b.m. que.c.c.ad.c.idé dico de proportione.u.x.ad.x.y.& om-
sium 2quidiftantium ad.b.c.quibus rationibus mediantibus codem modo feies, ¢

wy-ad.y.reritvt.c.d.ad.d.c &ita dico de omnibus equidiftitibus.ad. wvnde.lb.
adbm.critveaixadaxy eelm.adm.dveuy.ady..pert vquinti, fed com .1
badb.m.vtux.2d.x.y.componendo crit. 1. m. ad.b.m.ve.u:x. ad.x.y.& euecfim.b.

m.admb.eritytx.y.ad.y.u.8 per 2quam proportionalitatem erit b.m.adum.d.ve

x.yadyur.quod el propoficam.
Non video ctiam, quareipfe duca lineam.s.r.cum inipfocontexru nihil faciae
de diga.
Comentum poftea contextus.P. pulchrius effetyf dicerer,quod comia it otius,
La:ad toruma.d.ficfe habebit abfiffim.z.i.ad abfiffum.a..c0 quod ira cftyve cis,
hoceftin proportione dupla, ergo refidui.i.Lad refiduum.d.z.cric ve otius, a. L ad
towm.a.d.hocett in propartione dupla,

v De Usfar.

AD EVNDEM.

R Atio vnde fiat, vt videamus diftinéi& omnes eolorescum in qualibee acris par
te, quoluminareflexa poffunt peruenire mixa int, &non diftindtaoricur
paraitate ipfius pupillz oculorum, &  magna expanfione vircutis vifua: in fuperfi-
cie concaua orbis continentis humores diaphanos oculorum per ramufculos nerui
opticiremoté ab ipfa pupilla. & quamuis radii luminofi franganturab vioquoque
humore diuerfimods, hoc nihilominus maximé ivuat ad diftindtionem radiorum,
fed & fi dire&® procederent, idem foré eueniret, non tamen fis locis,cogita exem-
pli gratia lincam.a.u.c.ve communis fecio cuiufdam plani fecantis {phatam oculi,
s cenumipio & ppilz . o pundium s proimum cenco i pupile

dinterivs aliquantulum, extra auté oculfint varij colores,vr.c.n.tin dicto plano.

Tam nulli dubium eft quod lumina qua producuncur

n.t.ad.0. inipfo.0.mi-
xt3,
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orizontem, vt exempli gratia,canicula quaa Gracis Prochyd vocatureperiturin
3 4.minuto vigelimi gradus Caneri, quapropter polus borcalis eleuatur fupra oris
zomem , cui ipfa oritur cm codem gradu, & minuroccliptice illius figni . fed
quiavolumus eciam fcire veram quancicacem atcus eleuationis haiufmods polispro
prereaaccipicmus in tabula generali Monteregij numerum qui vocatur adix

num,regione nameri longitudinis ipfius fecil, qui quidem numerus in prfcn
ticxemplo critgra. rog.cum niinutis.s 3.qui ¢ft cuiuld arcus @quasoris , qui inci
pitin pincipio Ariecis &in crculo aicodinis defiif hoe e} 8 prizonte Ui
10, ra quod talis numerus ericafcentio obliqua huiufimodi puncti ecliptice ill orie
zonti, quaafeenlione mediante,imul cum gradu, & minuto longicudinisin tabulis
afcenfionum obliquarum, inueniemus gradum, & minutum alcicudinis pollaris, qd
quarcbatur, codem ordine ac methodo,quo vimur ad inueniendum intabulis po
fixionum , polum circuli pofitionisalicuiusaftsi, mediante declinatione & diftantis.
ameridiano cinfdem aftri, ve cis. Vnde in prafenti exempio cleuatio poli borea
lisfupra alem orizontem crie gra.y.cum minutis. 45

Sed fiftella fueritin medietate afcendente;tunc certi crimus polum aufiralem fis
per dictum orizontemateolli, nam idem eft quarere alcicadinem ynius polord mun
di aali orizonce, quod diftantiam dict polia circulo fccundum quem longitudo
terminatur , qui eeiam laticudinis dicicur , €0 quod un semporis talis circulus vius
&idem cltcum orizonte. Sumatur ergo exempli gratia fella, qu in ove pilcisau
fraliseft, quespro nuncyfit in gradu. 20.cum minutis. £4. Aquarij Jongicudinis &
in gradu.a 3.cum nullo minuco meridiang laticudinis, ‘Tunc cert eximus orizons
tem, cui dicta fella oritur cum eiufimodi puncto eclipeic , depreffum cffea parce
auftealifib illods polo, fed quia propofitm eft fire eriam quantitasem huiulmo-
didepreffionis,reperiemus intabula generali gradom , & minutum #quatoris,cor-
refpondentem tali pundto longitudinisa circulo laitudinis terminato, qui quides
numcrusin prafentt exemplo cticg-a. 317.cam minatis,4 6.8 hic numerus, ve dixi
‘mus eftafcen.obli.ad dictum orizontem, vbi polus auftralisateollitur , & defcenfio
obliqua, vbi polus borealis eleuatur . Quapropter fia. 317.gradibus cum minutis
46.demptus fueric dimidios circulus gra. 180, remanebunt a1 37.cum minutis. 46
& punétus oppofitus gradibus.0.cam. 1 4. minucis Aquarij clt in codem nunicro.
Leonis , & mediantibus iftis gradibus.1 37.min.46. alcenfionis,cum grad. 2. mins
14. Leonis inueniemus eleuationem poli borealis ab orizonte in-tabulis afcenfio-
num obliquarum Monteregij, boc eft gra. 7.min.53.& cadem altitudo eric poli
auftralis fupra orizontema quo Fomahant cum dicto punéto celipticaorituryin qua
longitudine dicta ftclla repeitur.

Sed i propolieus nobis fictit punctus eclipica,cum quo'aliqua Rella orieuraie,
#oportcatitucnire vbi, hoc ll orizontem huiubnodi oyss evarions pol i
i few ancarctci pta talem orizoncem s ca operandum efice e

v it
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Deerroribus loannis Stadjj.

AD EVNDEM,

Tguram quiam ponit Ioannes Stadius pag.47.in lib.fuarum tabularum Pruce-
F nicarum,a Nicolao Copernico fampfit pag.64.2 terga in libr. reuolutionum
Celeftium, fed ipfe Stadius cam non incellexitomiteo , quod muraucric characte-
resipfius figare, veilla fia videatur,quod nihil refert,alterat eriam demonfirationé,
fedipfim purare.i.K.perpendicularem 3 cenrogircali emper dependere, et inzol
Lerabilis crrors nec vnquam verificatar hoc, nifi quando punctum. K. interfeétionis
diamezrorum pasallelorum, foree reperiurinase mundi. Reliqua verd fus demon
firationis, i non incelligis, minime miror, co quod ipemet Stadius feipfum confin
dit. Veram autem demonirationem huiufinodi figurain dicto libr. Copernicicla-
e videbis. Quodyerd diuerse cogicaui nunc accipito.

Cum nobis cognita fit maxima eccliptice declinatio,ye puta. a. . i laticudo ecid
R e O R et e
e.m.& quia notus criam nobis eft inusarcus.a.c hoc eft.cn.& corda.c.
arcus.c.p.£minoris media circunferentia,per duplum latitud
dimidium nobis cognitum erit,vel ve finus arcus.c.p.cognitus etiam nobis eft finus.
q.gdeclinationis.a.g.date,cui equalis et m.c.cx.34.primi Euclid.vndeJe. t. nobis
cognita remanet,cum yerd duotrianguli..c.n.ct.t.e.K.zquigguli fing, propter duzs
parallelas.c.m.ctn.c.cx.2 8.primi, & propter duzs.a.b,er.g.h.g proprer duas. . d.
et.e.fieo quod ex communi feientia angul.c.ct.c.funt 2quales,cum cx. g.dicki libs
Viufquify; =qualis it angulo.m.«-ia ctiam infero de angulis.c..t.et.c..n. quori

iffue zqualis cltangulo. x.t.& fic dealjs dico, co quod vaufuilque cortt
eft angulo.m.vnde cum cognitum nobis fit lacus.n.c.ct.c.i.ct.t.c notd etiam
nobiseric.e.K.ex.19. feptimi, co g
ex.g.fexti funtinuicem proportio-
nalia, detrahendo poftea.c.K. ab.
c..cognito, vel &contra, hocab:
lo,nobisinnotefte.K.Linus longi
cudinis felle.

Valde etiam mirorid,quod di-
&us Scadius pag.g.illiuslibr. ferie
bit, hoc eft, Solem maiorem
effe Luna , fOlim. 1 6.4 4. vici-
bus, propterea g cum affifmet So-
lem majorem effeterra (ve etiam
in Almagefto videre cft) t66.vici
‘bus cumribus quartis,zérram ve-
fomaiorem Luna.39. vicibus cum
quarcaparte,, tunc Solem oporce-
reemaiorem effe Lung.os 45.vici-

bus,& non.1644.
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sutemnous condenfatio dico femper fitir crepulculomaruting, hoc eft in parte co
nia Sole pulfa , in parte vero contraria ipfius conihac. ¢ in paste ercpufculi ve-

ini, contrarium accidi, quia potiusaliquanculym in hac parte materia coni ra
‘mificazur , quia extrinicca condenfatur,in parte vero matutina extrinfica raificarar;
& propeerea intrinfcca condenfatur .

; QVOD RECTE ARIST. SENSERIT COELVM
cafunon efle productum.

e Hieronymo Condrumerio.

F Ferunt Ariftippd tempeftate marisad fneogitalittora defacutn s cum fn are-
navidiffee quafda figuras geometricas delineatas exultanté eticia dixiffe: Hare
fant hominum vetigia .- Nam confonum racioni non crac, ve hutufinodi igare ca-
‘fueffent imprefle: neque etiam credendum eft ingentem hanc machinam tanto or
dine conftantem fortuitd effé produétam , cum nully quantumuis minima cjafdem
areicula, dummodo nicatur ordine ,aliquo modo caficffecta fucrics cum cafus -
i lucat, quod regulam & ordinem feruer. Non eftigirur producta cafisadmi
randa corfefpondentia, qua eft obie@orum cum potentijs, luminis cum oculo ,{0-
ni cumaudicd’, faporis cum guftatu,odoris cum odoraru, qualicarum cangibilium ¢
taétu: Si diligenter deinde cuiuflibee rei naturalis operationem confiderabimus,
‘eas tanta arce Conftructas videbimus , vt cogamur fiterialiquam prudentifiiman ,
& fagaciffimam mentem eas formaffesf ergo quelibee miidi pars fanca cum ratione
& ordine eltconftruéta : quomodo fieri poterir, ve detotoipfo mandoidin dubium
vocemus,certiffimed; non credamus diuiniffimamaliquam métem effe qua cxqui-
ficiffima huius vniuerfi harmonia , qua ex tor tancisd; parcibus , maximo ordine ni-

eentibus conficitur, non dependeat

VARIA RESPONSA.

Nicolao Petreio.

D eaquemihi feribisdico, quod excrementa quiex corpore fano prodeunt
A infuaipfort qualicate fenfibilica fe habécad facultacé ilius partis ciufdm
corporis, ut ¢ non ledant,quéadmodii efficerec fputt, fi effecamard aut quod ex
cernicur nafo ferid efféc. Tmagineris jgicur quéadmod poi effe verd id quod idé
amic® nofter ait. Prterea fi aliquidtibi in oculi inciderit,an nefcis quomodo ftatim
affatimatfua homor, veid foras ppellar;vel abducati(mirabile opus nazurae,) Dic
etid cidem nonabfue mylerio nacuram intor mifrijs cncdtutem pofuiflé,cum
Lepifiime fenex mori defiderec, ut huius vit calamitatibus liberecur, vnde it , v
cum eius aduentum fentiac , minus afBigacur. Dicito ctiam cidem, nataram non
fuiffe cam folicitam de quibufdlam partibus quemadmodum cft de oto , vnde ma-
gisrotunda, & polica porerateffe &ptrﬁcies terre, quam nuncelt , quianatura ma
‘gisrefpicit cotum , quam parts, & magis maiores, quam minores,

Dum tuaslegerem,me continere non potui quin iferimyid quod fribiste inter-
rogaffecum Philofophum naturalem, vnde fit, ve ventus i frigidus, cumds tibire
{pondils quodaremoifinisparibus veniat,gencreurd vaporbusterre Figi

s, (cumipfa ficfigida. ) Ceceruim miror quod ab eonon quafieris, vnde oriatur
frigiditas, qua percipitur ab agiratione aeris, qui quidem a vaporibus terrz non
proflic, ncca remotiflimis partibusad nosaccedit. Scd quiade cadem remeine

: terzo-
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autem eorporis. Mainiftive.216. argentei verd. Ave 156 detrahatur nunc pon-
dus: Aex ponderé. ViR eliquum erit.78. quod vocerur prina differentia. f¢ruan-
“da.; demarur criam pondus: M. ex pondere. Vi reliquum erit. x8.pro feeunda diffe-
rontia , etiam feruandaymlciplicctunpoftea pondus. A per fecundam differens
tiamy productuinvero ditidarur peo primam differenriam. Videiinprefenti exem
plo proneniet iobis: 36.quiquident prouentus erit quantitas agenti ipfius corpo
tis mifti. M.quo etiam detracto exponderccoraliipfius, M seliquumieric quanti-
tasauri eius corporis,oc cft. x8at b >
‘In cuius operariois fpegulatione , aliquid ndtura (g privs dognitum pracedere
sportec hocett, quod omnia corpara omogcncs candem propostione obrincn
inter quantitates, quam irter pondera < Quo fippofito denoterr corpus. A
ne.0.a.corpus autem.V. linca. o.cod cotpus M linca.carfedse-o. fignificet pars
tem argenti, ct.0.u. partem aurkin cotporeifto. M. vnde ex-communi concepe
abebimus.o:cxqualeniu.cicim es hyposhef.ciaqualis ieo.¢iot.0. Gmiliter.
Significetur poftea pondus.a.0.ab.fiicpandusanabib.x.&ponduso.c.ab.Eg.pon
dus verd. o.c.abub.pondusaucem.o.u.ab.x.pondus enim.u.c.abub.d. ct. g. ficdiffe-
xentia qua. F.g. maiot eft. et
differentiaqua.b . d. maioreft. b.
Vndeexratione omogeneitatis ca |
dem proportioreric.a.iad:
fadbict.0.caducque
Fgquodidem eftyad.b.d.Quare
e paaquinti eadé-exic proportio
fadb.v.fgadb.dsepermutan- - g : i
doitacrit£adfgwebadib. d.& ;
feparando ita.fo4d -g. vtab.ad.d. - Sed/g. cognita nobiseft; e differentiain
xer.£g;cufcognitanobis et etiam. £ cognofcimus iridem:d. ve differentiam inter.
X-bgi-fnb-X-q“wowenmsmfccmuab, ex.20. feptimi Bucli. & fic. x. refidum.
exb.x.

THEOREMATCXXITIL

VNC exmethodo praccedentis propofii denenire poffismus in cognitio-
mem ver quanticitisauri, &argonti confuliin corona Hicronis conflituen-
do primum duo corpora fimplicia wqualia inter f¢ & coronz hoc modo videlicet ,
immergendo coronam, e corpus miftumin aliquod vas aqua plenum,ge diligen-
er colligereaqua, quzex co cffundevur s poftedvero oporter aliud vas inucnire
pracife capaxillius aque colleéta,in quod demum infundacur antumauri 8 po-
fted mitamargentiquantam fieri poceft vide vaumaquodque horum duorum cor
porum fimplicumaquale crit mixtoj feu corona ; & fic quod dictum eftin priece-
cedentitheoremateexequemur .« ¢ vish

Fuiang THEOREMA

SO ERE S

D v# breaiori inctodo idémprflems,quod in ntecedett opoitd di
-Sﬂ_x‘mcﬂ,qmzdam heoiemirs pemiaslint 4 90T FRON IS
“Fucriic ria cosposa yqorum duo invicem qualia fincin quantitatc , fed diverfic

; 2 um
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De neracaufafecunde, € tertinquastionis mechanics
ab driflotele nonperfpecta.

CAP XII.

Riftotelesinfecunda quaftionum mechanicarum quarensillius rationem i
feribie.

Caurfiquidem firfim faerit pareum quando deorfim fato pondere quifpiam id
admouet rurfusafcendit libra. i aucem deorfam conflicutum fucrit non afcendit,
£ed manetan quia farfum quidem parto exiftente plus libra extra perpendiculum
i (fpartum enim eft perpendiculumpquare peceffe et deorfum ferriid , quod plus
eft,quare & catera.

Sed vera caufa, vnde fiae , ve fi fpactum ferit furfum , & brachiom vnom
ipius libree deprimendo, & idem liberum deinde permittendo » ad firum ori-
Zontalem redeat,non folum eft maior quantitas ponderis brachiorum que iam pre
eergreffy eft vitra verticalem lineam, fed exiam eftlongitudo brachij cleusd,quie vi
exa verticalem lineam reperitur,vnde eius extremi pondus reddicur grauius in pro- .

ortione, quamin hoc exemplo proponam, fic. A. B. ibrain ficu orizontalicuies
Tnm s o ¢ e it B Splis A stisse o o s e
ficin. F-H.vnde medium pictam.G. praxergreffum criclincam vefticalem, V.Z.ver
fis.Bqua.V. Z. fecabit brachium.F.G.in punéto.D.vnde.D. H. longius eri ipfo.
¥. D Nuncnobis fipponendum et id,, y
‘quiod veriffimum exitit, diétam filicet i
‘bramin fiew. . Hletid f foltineatur  pun-
Go. E. idem tamen fituromacfi iftenta-
rezur in puncto. D. vade fequitar, quod
‘pondus appenfim ex ipf. H. ita gravius
reddazur  ip. F. in eadem propor-
tione,quemaiorclt, D. H. ip. .. F.ob
rationes quasin primis huius eratatus ca-
pitibus pofhi,vt ceiam f.D. H. quod mate.
iale effe fupponicur, nullam plant graui-
tatem haberet, foluscameé exceflis vis pon.
etis in.H.politi, long& maior pondere in
F.collocato pro maiorilongitudinc ipfius
D.H. fufficiat.ad praftanduin velibra ad
fitum orizonzalem redear.

Tnfecunda deinde huius qugtionis par =
te,inqua feribit libram in fitu,in quo pofi
€ ftfirmam manere;zoeo clo aberar,quia neceffari effve omnind cadat, edufgs

0 partum furfom remancar  blato tamen omni impedimento ,quod ulla egos
probatione,cum nacura fua clariffime paceat,

_ Cauladeinde,veraterti quattionisnon eft ca, quam Ariftoteles pont, fed hu-
ufmdi cifcdusab co,quod capitibus. . . . huius tradatus propofui originem

haber.
Quod
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Verum nolotein ea,qua falf eft, opinione confiftere,nonidem, & cum oftona-
tio,fenario, vel quinario ; aut quouisalio numero pofle cfficcre, cum cademmer ra
tioquaein {eprenario  aut nouenario,tin cateris perhibearur . Ponamus exempld
hostres ordinum numeros velle fupputare, quorur primus fit. 679. fecundus. 846.
&tertius.g 5.& illorum fmmd. 2 460. nunc;maiorem numerum primi ordinis ab
o@onario menfi;proijciendo,remancbit.7. deinde maiorem nmerym demendo &
fecundo ordine,refiduum erit. 6.ac fiidemin rertio ordine fecerimus,crit nobisre-
Jiquum.7. Demum tria hac refiduain vnum coilecta.a o.cfficient,a quibus fi nume
rummaioremab octonario menfum dempferis,fupererun. 4. & totidem 3 amma.
3460 semancbunc,reiccto maiori numero abogonario meafo. . Atque idem me-
dio quouisalio numero, cuenire poteft.

Cais ratio tam per fe clara atque euidens elt; quod fi [immam trium reliquord,
que eft.20.2 fumma. 2 460. fobduxeris,remancbunt.2440,pro fumma trium nume
rorum di@torum tritim ordinum ab o&onario menforumscui numcro addico. 6.pro
maiori numero fummereliquorfi,qui ab o@onario menfus fit,upererunt. 4. Acfi per
fenarifi experimérii feceris, remancbit.0.& ficde reliquis per ordinem procedédo.

Vexum pofles (cifcitari , quare velocius ; exceflus ordinum, potius per noue-
‘narifl, quam per cateros numeros, prout docét practicy inueniti jncu,vidn].iqg;g
gregando prius duas figuras numerorum prima fumma, deindealias duas. Exem-
plum it primus ordo.679.colligendo.6. et. 7.faciunt 1 3.8 cum hac famma it dua.
sum figurarum, (upputantur & ipf@, & quibus prodeunt.4.& confimilis crit proba-
‘tio numeri.67.faéta per.9. quod idemectt, ac f quis diuidar.67.per. 9. x quoreli-
qui crunt femper.4. “

At quoratio huiufce rei perfpicud dignofci poffitin primis Ciendum eft, cuique:
‘ex ¢ cognitum,atque exploratum effe , denarium numcrum vnitate noucnarium
perare, & ex hoc?:quimr, fex denarios continerc in fe fex noucnarios, & (ex vni-
Faes.

At (ex vnitates,vna cum.7 faciunt.1 3.8 quiain.1 3.ft denarius,igicuriniillo cric
wnitas 0pra.o.Qua vnitasaddica ternatio,prebecnobis fuperfiuum, per quod.67.
fuperar.s 4.unctum cum.gfeilicet fummam.63.

Tdem dici non porefk de odionario,feprenario, vel fenario , & de reliquis, quo-
‘niam numerus denariorum, n ceteris minoribus nouenario non prebet llico -
‘merum cxceffis maioris numeri, qui 2 numero probationis menfus cft. Ecquod di
<o de probatione aggregationis, idem intélligo dealijs operationibus, ve pura fub-
tragionis,mulciplicationis,& partitionis feu diuifionis.

Vnde autem oriaur,vtin partitionis probatione opus fit probationem cuentus
cum diuifionis probatione multiplicare » & productum cum fractionis probatione
fupputare, feuaggregare, tibi non eritignotum , quoties animaducreeris , quod
producun ipfius cucncus cum diuifore ,adiunétum fraction: ,perpetuofe zquacnu
mero diifibili, Etquoniam numeri probitionbm funt partes , quz remanencex
iplis cotis , detraétis maioribus numerisab o dimenfis, quo pro communi men-
fura vtimur ( prout.7.vel.g.autalium numerum,quem voluerimus) par cit veex ip-
{azum remanencibus partibus,velut cx ipfs totis idemfiar. 3

Ti ho) -
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320 10. BAPT. BENED.
De Horologio perpendiculari ad orizcontem recium.

AD EVNDEM.

I\ Odss quem tibi feribere promifi delineandi lineas horarias communes in
M paricte perpendiculatiter ad orizontem retum, declinancem  meridiano,
fimendus eft ¢x.46.cap.mez gnomonice, ho eilicet ordi

Sit exempli gratia, ovizon hic fblferiptus. or . oc. M., . diifiss meridiana. M.
‘S.ceverticali feu @quinociali. or.oc.._ Sitdue.. €. t.communis fctio muri cum oric
Zonesytg e gnomon perpendiclacs pimivo vade ex didisin mea gnomo-
nica, cognofcemusin ipfamurali orizontali totam.&.t. incer meridianam orizona-
lem, & zquinodtialem orizontalem, cognofcemus etiam partcm. g. t. ipfius -
quinodtialis orizontalis, quam quidem accipiamus in reitudine iplius muralis ork
zontalis, qu quidem fit. Guquo o erigarur. G. A.ad rectos cum, G.t.c.& cir-
cum. G. e.dcfignetur vna medictascirculi verfis, c. cuiufuis magnicudinis, que di-
vifa in.12.partes equales,fignificabic mediecaté equatoris,protrahanturds linea oc
culad centro.G. per edtiones circunferentie dimidi circuli, qux fignificabunccd
‘muncsfedtiones equatoriscum circulis horarijs communibus, quo f&to oporcer, vt
2 puinéto.t.protrahatur..s. adre@os cum murali orizontalixqua quidem..s. fignifi
cabit communein fetionein xquacoris com muro propofico, & cric gquediftans me
sidianzmurali ex.6.vndecimi Eucl. eo quod ex.1g.eiufiem vnaqueg; illaram,per
pendicularisefteali orizonti. Videantur nun punéta communia ifti.s. & occultis
prowaétisa centro.G.medictatis circularis,per qu pundta protrahantur & punto.
€. otline, pun@um cnim.c.fignificar punétum axis mundi , & meridian in mu.
¥ propofito,co quod in ali it (phre rect,dictum punéum reperitur in orizon
¢, cum.M.s. non folum it meridiana orizontalis,{ed ctiam axis mundi  deinde nul
i dubium eft quin meridiana muralis fi perpendicularis orizontali murali. c. .3

inéto.c. Sedquia dimidium
arum lineard horariarum cric
fuborizontali.e.t. 6. alterum
vero dimidia fupraipfam, opor
scequod que fupra font prosin-
cantur parte.oe.fub orizonta-
li,abalia parte meridianz , &
caliscriceffigies horologij mura
Lisinhoc fphere fitu, hoc eftver.
{us quartam orientalem auftra-
Temd;, vde orizontalis. c. t.
erit femper hora. 6. matutin,
fecunda verd ab ipfa crit hor.
7.tertia aucé horz.3. & fic dein-
ceps.

Quotiefeunque verd angu-
Ius. 0. g. .minor erit maxima
Solis declinatione, & Sol fucric
in parce auftraliab zquatore ci

= maiori
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dendus , alter ex codem detrahendus fit, ex quo proferri debeant bina quas
drata. Traq; numeri lli in fammam colle&i dabunt.17.differenciam minoris quadra
ti& maioris.. Tam i exhoc. 17.binas partes fecerimas, altera eric . 8. altera.g.qui
busin{ipfis mulciplicatis alterum quadratum erit. 64.alterum. 1.addito irags ipfie
641 v.aur.6.proibito , propoficum numerum confequemut. cui addico. 6. yel.t 1.
dabit nobis. 81.vel exipfo dewadto.x 1.vel.6.relinguet nobis 64.in prefenci autem
exemplo talis numerus erit,auz. 70. vel. 75.. Huius autem theorematis fpeculatio
ex.go.dependet , quo demonftracum fuit gnomonem proximé quadratum fequen
tem , vaitace duplo radicis minorem effe.

THEOREMA XCIIIL

VR fiquis cupiat fommam progreffonis arithmerice quam ciiffime cogno
{cere.Redé coniunges vlimo termino vnitatem primum terminum , huius
poftea viimi termini dimidium cum numero terminorum mulciplicabit, ex

quo multiplicaionis productum, eric omaium propoficorum terminorum fumma,
aut eundem yltimum geeminum iungtam primos per dimidiam nameri terminorum
mulciplicabic. Nam idipfum cucniec.

Excmpligratia , fiproponerencur.t 7.termini in prima progreffione arichmeti~
‘canacurali, itimus effer. 17.cui coniunéia vnitage primo cermino famaa eric. 18+
Cuius dimidium cum numero terminorum s nempe. 7.multiplicacam cam faeric,
oritur producium. 15 3. Idpfum eueniee, multiplicazo dimidio numeri texminord
per vlcimum coniunétum VRt primo termino -

‘Quod ve fciamus, cogitemus terminos progreffionis collocari, vein figura fub-
feripta.a.oun.collocancur, tanqud per gradus i
urarqueiragradatim. Siccogitatoablolio parallelogrammo.q.o.feiemus aper-
2 fumman progreffionis canto maiorem effe dimidio totius parallelogrami, quan
cum dimidium numeri diamefri.a.c..c. u. n.requiric, Nam com parallelogram=
mum diuidatur  diametroin res partes,diameter ynam occupatseeliqua vero dug
ambicnres diamecrum incer (¢ funt zquales. Sumpro iraqs dizmerro cum aliera di
Garum duardm partium , pacet fami plufguam dimidia totius parallclogrami. pro
canta portione, quantumeft dimidiam occupatam 2 diametro., qui c& exdiferetis
refpondentibus numero terminorum componatur, conftat numero zquali effe di-
&0 numero terminorum.0.n. Lam f quis multiplicer.2.0. per dimidium.o.n.procul
dubio, ex prima fexti aut. £8.feptimi,oricrur dimidid numeri parallelogrami. q.0.

wod minus eri fumma progreffionis dimidio numeri diameeri , auc quod idem cft

imidio.o.n. fed hoc dimidium.o.n.zquale eft producto dimidi) vnitatis.n.in. O.h
‘ex,20.{cptimiycum dimidium.o.n. i etus productm in vnitaté... Itaque mulsipli-
cato.n.0per dimidium.0.2.coniunétum dimidio vnjcatis.n. oritus fumma quefira
propofit progreffionis. Idipfm accidecmultiplicara fumma.0.a. & ynirate. n.p
‘dimidium.o.n.¢x.20. fcprimi » cum proporio totius ad torum eadem fic, quz dimi
dijad dimidium, cx caufa permutationalicatis . Patet etiam in progreflionibus ,
‘quee abvnitate initium ducunt, f fatafcenfus per binariam fumma ylcimi termini
cum primo femper duplam futuram eflc numero terminoram, quod (equéntes fign

1
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2quales.Nuncprotahancur duz.r.o.etb.o.abifdlem pundtisibr.adaliud pundum,
quod volucrisipfius line.p.h.quas probabo longiores!( imul fumptas) eife priori.
bus. Imaginemurigitur duas perpendiculares, feu catheros.bui.c.q.r.% pundlis.b.
r.ad.p.h.abfciffad; it linea.o.b.in punéo.x. ita quod., b.x.zqualisfiripfi.b.2. quod
nulli dubium crit poffc effici,cum. .b.I6giot fit.b.2.c0 quod opponatus angulo ob-
tufo ipfius riangulib.a.0.que.o.b. fimiliter protrahacur vique ad.d. ita quod. b.d,
zquals fitx.b.deinde protrahatur.o.i.quoufque..b.zqualisfita.. I alia pare po-
ficaidem faciendum eftfecando.a.r.in punéto.u.ita quod.aur.qualis ir.o.cficien
do.r.s.aqualem.r.uet.q.p.equale.q.o.nde habebimus produti.o.d.n.e.x. 2qua
Ie producto.o.h.in.o.a.& produtum.a.s.in.a.u.rquale produéto.a.p.ina. o. xifkis
rationibus. Nam cum quadrazum ipfius.o. b.zquale it duobis quadratis.0 . i
b.ex penultima primi Eucli.ipfa quadrara.o.i.et..b.zqualia erunt produco.o. diin
ore i fampts o quAdr O e £ {ecundi,hoc eftipf producto fimul fum-
pto cum quadrato.b.a.hoc eftipfi produéto fimul fampto cum duobus quadratisa,
et.i.b.fed quia productum.o.h.

odudto.0.d.in.o. x. il fumpto ¢4 duobus quadrais s
.i.0.que quadrata dempta cum fuerint ab veraque parce,tunc cer
i erimus producta efe inuicem xqualia. Tdem dico de aljs exaltera paree. Nunc
imaginemur protractam effc.a.¢.parallclamipfi. o. b. & habebimus proportionem
ipfiusa.bad.a. em effe ca quz eftipfius.a.c.ad candem.a.i. cum. . b. maior
fitipfa.a.e.veoppofita angulo obeufo, quapropter proportio.x.b.ad. 2. i. maior erit
€aquz cfto.bad.o.i. Tam enim fcis proportionem.o.b.ad.o.iellesve.a.c.ad.a.d, ox
fimlitudine triangulorum. quare proportio.b.d.ad.i.h.maior erie proportione.o.b.
3d.0.i.tic ex.37.quinti pmutido pportio. b.d.ad.b.o.maior crit proportione.ih.
& ex.2.6,€ufdé coponédo maior pportiocrit.0.d.ad.0.b.ea que eft.o.h.ad.o.
/& permutido maior iplfius.0.d:ad.0.h.ca qua.0.b.ad.o. . & ex.3 3.maioriplius.b.
dad.iheaque.o.dadoh. Sedvebaada.iitacha.cadag.ex imilicudine it
ulorum . Eritgitur.a.r.ad.2.q.maior proportio,ca queft.o.b.ad.o.i. & cxijjfdem
upradiis rationibas maior erit proportio ipfius:s2.2d. p.a.ca que eft. 2. 1.ad. 2.q.
fed cum iam probaum fie proportio

nem.b.dadihhoccabadai.ma
forem effe.o.d.ad. o. h. ergo co ma-
gis maior erit proportioiplins.a. s.ad
2p.caque.o.dadoh.fedcum cxrs
{exti,eadem i proportio.o.d-ad.o.a.
quz.0.had.oxcts.2ado.a.quea.p.
ad.a.u.cunceric permutido cadem
proportio plius.o.d.ad.0.h.quz.0a.
2d.0.x.&iplius.a.0.ad. 2. u. quemad-
modum ipfius.a.s.ad.a.p. Quare maior proportio eri ipfius.a.0.3d.2.u.qtiam. 2. .
ad.0.x. Vnde fequitur.o.x.majorem effe,3.4.6x.8.quinti, ergo.b.x.r. longior erit
ipfabaur.Quod eft propofitum.

Alia
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DE AVGMENTO PONDERIS CORPORIS
ad ftateram appent, & quadam alia demontiratione,
& quibuldam erroribus Tarcalcz.

Mutio Groto.

T ca quadmeandiniftinon credis, confidera qua libram eu flateram
‘0.4.cuius centrum non longitudinis ed ponderum firi.qug ftazera,ve ori
zontaliter confiftat, oportebit pondus extremiratis. o. it fe habere
ad pondus extremitatis.a.ura.i.(c habetad. o. i quod e feire putosima

ginemur nunc d uas lineas.q.c.et. o.n parallclasinfinitasds & punétoun, immobiliy

& fixo exara (lateram, eranfeat per.i. linca.n.i.c. Cogitcmus etiam punctum.c. incr

feconisplius Leim.tc progrediyniformitesconiniods sha pr incam.ac.

vnde punéeam.intercétionis ipfits.nui.c.cum.a.i.0. femper vicinius fiet puncto. o.

‘necunquam cumillo voum crit, quamuis moucatus kempore infinico . Nunc auccm

dico, quod cum flateram.o.i-2.0porccat femper orizoncalem e virtute ponderis,

o.0portcbit pundus.o.in infinitum etiam augeri, quotiefcungs pondus.a. hunquam
diminui voluerimus vel econtra hocjn infinitum diminui i illud nunquam augeri
voluerimus.

Sedre veranon putabamte indigerc aliqua demonftratione, quod linea.b-h.di-
uifa fieper equalia alinea.c.a. cum hac perpendicularis firab.a.ad bafim.g.din trid
gulo orthogonio. g. 2.d.& cum fit.b. h.perpendicularisad.a.o.ex fuppofito que. .
0. in e habet puncium medium bafis.g.d.nec n illud anguli reéti. quod per fe cla
siffimura ¢ft, com fam feis.o.effe centrum circuli circundantis riangulum.g.a. d.or-
thogonium,er.g. d.eius diameter, vnde.0.2.2quabicur ipfi.o.g.quapropeerangulus
o.a.g.quabitur angulo.g. cx quinta primi, deinde ex.32.civfdem,angolus. h.zqua
bitur angulo.d.co quod an gulus.e. re@us cft, quemadmodum ct. 2. fed angulus . d.
=qualis cft angulo.g.a. ¢.& propterea angulus.h.crit ctiam 2qualisangulo. .. us
vade. b u. @qualis crit ipf .
a.ex.6.primi,cum pofteaan
o.a.dzqualisficangulo.d.cxquin
taprimi ericangulus.a.b.c. equa-
fisangalo.g.cx.31.didta, coquod
e reétuse, & cxeadem qualis

u.h. Reliquave-
rdllivs propofitioniscredo ex te
omnia por
veeibif
muniipii.a.c.
duéta fueric
mune vni parallclea picto.g. ipfi
b.b. & circunferentia , quod di-
&a.isx.adredos eritipliab.d.co
qlwdcumangldux.a.g»kx.aqnzlis
it
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quinquead duo, cum quodlibetingredientium incorpofito- V. ad quodlibetiri-
gredientium in compofito . A. fit v quinquead duo. Quare ex.13.quinti verum
i Vnde.&.0d gheic iy ad dupexcrt, G vt inquit Archimedes.

Corrige impreffionem vbi feriptum cft rurfiss quoniam.o.4.quia oporeet dicere:
Rurfus quoniam.o.d.

Archimedesgitur verum dicir, quod ipfis.0.d.ad.d.a.cltve ipfius.B.ad. A . cx
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trahemis; fopereritd; numerus. 16 cuis ditidium Eilicet:8. i6 feipfom mulcipli-
cabimus, dabiturd; numers. 6.4.qui cum ex quadraco dimidij primi deeradtus fue-
sit,nempeex. 1008 reliduo. 6.radix quadraramempe 6.conionadenasio, di-
‘midio primi, dabit. 16.partem maiorem,& ex denario detraéia, partem minorem.
Cuits fpeculationis caufa, primus numerus
propoficus fignificeturlinea.x.y.pro voro dini-
12 inpuncto.. c. ec. x.t.productumfic ipfius. x.
. in.c.y.paricer ctiam. q. pie fumma radicum

uadracasum, nempe.q-g-ipfius. t.c.et.g.piip=
cxeruatir e it

fius.c.y. Tum fap
q.u.ca raione qua41 theoremate
uifimus,in quo fine quadsato,quadra
iscernemus date differentie, &cin
<o ¢ollocata quadrara. x. c.et.c.y. ita etiam e
sationem,qua cognofcimus producum.g.i(vli
modo. 3, theorcmaris)cuits quidem.go.qua=
dracum, ex. 19.theoremare zqualeeric produs
&0 x.t.idco etiam cognitt, ac proindc cum no
uerimus. x.y.iationem fequemar. 45.theore
mate cognoféemus non folum rationc. 4. cheoremate allata hocteld pecfici
kit oo G
THEOREMA LXTL

VR propoficumnumerum diuifir in duas eiufinodi partes , ve diferenia
Clabarta quadratari zqualis italteri numero propolito, Cals tam. qua-
‘dracti maius non fit quadrato mediecatis ipfius primi propofiti numeri . Reé et

iadract dimidij fecundinumeri ex dimidio primi detrahic  refiduid; radicem per
fecundum multiplicant, & produétum exdimidio primi decrahune ; vt refidumam
pars quafita minor & lfudalcerum corius refiduum, pars maior.

Exempli gratia , fi numers. 50.in
predictas duas parees dinidendus pro-
‘ponererur, & alter etiam. 6.quadratum
dimidij fecundi numesi effet.g.co detra
&oex dimidio primi, remancres, 16.cu
iusradix.g.(cilicetper corum fecundum
nempe. 6. multiplicaca , proferet. 34
quo producto ex dimidio primi detra-
o, aempe.2 5. dabitur. 1. pars misor,,
‘maior auté eritrefidud. so. hoc eft.49,
radicesautem crunt. 1.¢t. 7. differentes
inter e, numero (enario.

Hoc veciamus,duo numerilingis -
goificéou,primuslineabrfeciduslinea.
€.duz autem partes. b. duobus quadra-
tis.q.i.et.i.d.notentur,corum verd sadi-
ceslineis.ag.et.g.d.differentia parro ip
ficxqualisi cognia fit. 2h.ex quo.b. s

gzqua-
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Sed ctiam fupponendo quod masima
pelagi ffaum, fed etiam. s oo.millium paffinm,ve
dixi, & quod mare it huius profunditatis, non vno in loco tantu , aut multis, fed
‘quod ispra totam etiam faciem terr 5 mare tantg profunditatisipfam cerram vn-
diqueoperiret, ideft, quod vbicunque nunc terra detecta cfteffet aquas piffiudi-
nis.5 o0.millium paffuum.Atque ve planiusintelligar fupponendo quod ficuti o=
zus huius globi femidiameter eft milliait. 3500. Terrcfiris paris {emidiamerer
‘effercin. 3000. & seliquum femidiametri, id el quingenta milliaria cffc craffitudo
fifie profunditas orbisaquei, in quo nihil neceffe effec laborare in dimericndis fon-
tibus, fuminibus;lacubus,ftagnis,paludibus,& huiufinodi particulis nullius momen
tiapud peritos, nec curare fubterrancasaquas cauernarum, autaliorun terra cauo-

quos omnes récenferc moleftum cffet

‘um, feu tert porroficatum, que omia funecirca ipiusterre fupecficiem. Quia ve

sifimile non eft naturam eiufinodi caua fiue fpongoficates produxiffc demiffuslic
bramenti maris. Supponendo igitur e2 quznunc dita funt , terra tamen effec ferd
“duplomaioraquashoc eft,ve.x:2.2d.: Quod quidemcuinis machemarica philofo-
phize mediocricer perito,{upputaru facillimum cft. Cum proportio diametrorum,
feufemidiametrorum, tertia pars exiftat proportionis eorundem fphararum . Sed
v parum perici minore labore fappurare pofint.

Primum ciendum eft, quod upponendo diametrum globi,cx terra,& aqua com
pofitiyefle. 35 co.milliarium, & femidiametrum pura terrefiris partis elfe. 3000.tan
‘um, ciufinodi proportio erit ut.7.ad. 6.quia communis maior. numeracor horum
dunm femidiametzorum esit. s 00, qui in maiorem ingredictur feptics  in minorem
autem fexics. E eiufiodi proportio fperparticularis , vocarur fefaqpifexta  cuius
aviplum eritve:s7.com fexta partead.36.& idem exit inter diétum globum compo-
itum, & partem terreftrem fimplicem . Quare fibrrahendo puram,feufimplicem
partem terreftrem,ex compoficosreliqua pars erityveea 1 cum {exea,pro quancirace
Squc obie, ad il quanies i i in a0 roporcion,

L7.

Nuncfortaffealienum non erit videré. quanto ferd maior effet terra,quamtoa
aqua, non dico auré folum de parte lla maxima e ius profunditatis , qu nufquam
‘adquingentos palis peruenit, fed de fictoillo otbe aqueo,profunditatis.s oo. pal-
funm, qui eéeum cerreliremorbem circundarer, &tegeret, fapponendo quod per
‘quingentos g:l.ﬁls profunditacis; quidquid eftterraefferaqua, ideft fuppofito quod
‘exotius orbis compofit femidiametro exiftente. s 00.milliarium, pure terra femi
diametereffee milliarium. 3499. cum dimidio - Supponendo igitur, ve fupradizi .
Comperictur quod rerra ellet maioraqua amplius quam.2 333. vicibus. Sed quia
‘partes terre dete@ rumpunt einfmod: ictum orbem aqueum, qua quidem partes,
funtampliores fuperficigaqua, vt obferuauit Piccolo.arque alij praftdtes viri; ideo
fequerur,ve tefra it maior aquaamplius:4666.vicibusimo amplius quinquics mil-
lecuplo. Siautem quis diceret, in quantitae aquacompucari etiam illam, quz gis
goatur exvaporibus. qui globum hunc compofitum circundant: refpondeo quod
nonmodo.ci concedo computari eiufiodi aquam, fed fupponendo etiam quodto
tuslocus vaporibusoccupatus , qui attolluntur. s 2 . milliaria fupra fuperficiem
huius globi,vt jam fupradictum efcotuseffetaquens,& amplius,fupponendo quod
orbis hicaqueus effet piffitudinis, fue altirudinis quingentorum milliarium fupea
totum ipfum globum compoficum . Tamen terra effét maior ipfa aqua fer duplos
‘quadere,quilque cinfimodi fappucationum peritus certior fiesi pocerit. it

i m
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‘prilm refidng Ad bacnumerd milliatiort, qua fecidus viator die (eq
cieefumafiex quo oumerns milliatit diprooxt primi dewahaturyreliduid; parircrre
fesuerursyactrdsfecundum refiduom, poftmodum, numerum milliarium primi
voius dici mulsigficeaur per primum refiduum fcrvatun, produéumd; per (ecundd
refiduum dividator.a.c.proucniés (gerit iter primi in fequenti dic ) ingatur, refi-
fiduo primo , tor enim erunc mlliaria conficienda a fecundo fequenti dic, ve
{efe confequantur. IZD AMA 40Tk
Veaueem iamus quantam pareem dieifeqéntis,fingulos itincreagere oporceat,
ioueniés pervaqs horas multiplicetur(fuppolito quod ambulitesnulla e
ie nec nagke capidt) spductilds p numerd milliariorum yuivs diei primiviatorisdi,
nidatun,exquodabitur quaritashoratiu® parshor , qua cuig; lla dic ambulanda,
eft. Idem accideret i primum refiduom referuazum cum proucnientci
colligeretur, ¢ad;fymims per.24.horas multiplicarciurs, productum
o

im; quenti diea fecundo conficiendorum divideretur. Idipfum quo=
d ¢ cicnireemultiplicato primo refiduo per. 24.. & producto per {ecundum refi-
jum diui ul ¥
Exempli gratia,primus viator diusna milliaria.vndecim conficic , fecundus, pri

ma dié i, ecunda- 6.tertia.gharqs it deincepss dividarurergo . 11. per. 3. vile
pronumero.o.n.dabitur.3.fupereritds. 2.quare:unabies n.duobus milliariows fi-
perabitur, et..x.diGum. ¢.n.vno milliarto , ex quo ane diem.c.u.n. duobusdicb
iter egerunt, tords aerfom in
gris. Ad hec multip!
¥8.0acBibcionwo.prima canminohot cft 3. clisbhog B sltimo teaminoghibe
‘bimus.2 requomiiiltiplicator & dimidio.o.fhoc eft, 3.« habibimus totam fimmam:
progreflionitias fes dicramintegrarum ¢x, 94.theoremate,um multiphaatos i 4.
‘fempenamero milliariort djurnotun primi cum.6.hocel cumio.fhabebiaus pa:
nlhlng;mummi primio (exdichus integris confe Gum, milliarioram. 66, ¢x quo.
detraGais yifumainquant progreffionis.fupereris-pro primo refiduo. 3. fumpris
ftea milliaribus 21 proiuncse,quod ficundus dic fequentis. b conficerct, 8o
sjs detrao: numero milliariorf divinosum primis nempe:t 1. fecundum refiduuim,
ctit.1o.quod prodiuident fernabitur. Jam mulsiplicatost 1 cum primo refiduo.
3-dabiur. 3. quidiifos peraxsfecundum refiduum profer. 3.cum tribusdeci
eritd, iveis primoiztore e quentidie conficiendum , boc criam iplum proucnies
eum primo refiduo:pconiundiumsdar,cum tibus decimis; quod ¢ft iter fequndi,
viatorisillafequenridie. £ d inneniendam autem quantitatem dici , qua varique
i i icnseg decics decimas pera gho.

coris pargi » ac muliplicare fiimy

% redududs dinidese peragibossbpenites,
i e eeip

diuifo per fecundum refiduam. tim B 330 5 1
ionum gratia , torumicer parallclogrammi primi wiaroris die=t

5;: mdi@nﬁpﬁmmumu
B o

irlinea.n.c.fumma verd progreffionis feaundi lneaifme;

las inor.n.c. Conflituamus deinded terming, . (oraipyis.

w'tll:?nf&w yerangiie p v duci, pducacur deindean.c.dongec.,

d.aq itingri diurno primi viatotis, item etiam producatur.fm,donce.my sy

aqualis ficitineria fecundo confeéto fequenti dic ylsimum, incegium progrefios
g nis,






OEBPS/images/facsim309.jpg
EPISTOL AE ‘agy

xt2, & non diftinéia , procedendoigirur vicctiusipfi radij itra.oituric diffregitur,
& feparantur abinuicem, & ci perucniuntad lineam. a.u.e. fentiuncur diftinét alij
abalijs. Cuius quidem rei , exemplum manifeflumaccipere poffumus 2 quouis
cubiculo exomni paree claufd, quod tranfieum nulli permitcat radijs luminofisni
fiperaliquod paruum foramen, in quo foramine , & extra ipfm cubiculum,omncs
radij mixti erunt, fedin obie€to pariete ipfius cu-

biculi videbuncur diftinéti, vade fequitur, quod ¢ a
quo remorius erit obieétum.c.n.t.ab.0.tant0 acu-
or eritangulus.c.0.t.8 fus contrapoficus fimili-  n 2 u
ter, & perconfequens linea. e.u.a.breuior crit, &

punéi. . propinquius etiam eric ipf linew.ate. ¢
‘qux omnia efficiunt,vc hobis obieéum.c.t.parud,

& minusdiftinétum , feu magis confufum appareat.

DE APPARENTI DISTANTIA PARTIVM
hamifpherj .

" eAnfelmo Fucaro.

Rate mihitu liter fucriit, quibusoftédis non parui defiderit fciédi vnde
fiac, quod cum dies illucefcit, & cft erena pars Ceeliycirca axem orizontis
demiffior appareat, quam ali partes,cti abalijs ( quod (cid)fatis expreffum nd fue
it, fed quia de €0 2 mealiquid (cire defideras dicam quod mihi vE . Scias non ol
multitudiné obiecord oppofitort efficere, v aliqua res alia longius diftare videaf,
vealij purari, fed etiam diuerfitates colorum , quamobrem cum decipiamur, cre-
dentes Cezlum effe_prardicum colore ceruleo , cum is color » aeri , non Ceelo
conueniar,& videntes huiufimodi colorem circa axem orizéris magis denfum, qui
‘verfusipfum orizontem, ratione exiguz reflexionis, 4 pauca quantitae. vaporum
inter noftrum fieum , & refiexionis locum,iudicamus C celum proximiorem effe cit-
ca dictum axem, quam fint aliz partes ; praterquam,quod iscolor, qui videtur
terminare, autimpedire radiom vifualem(aduertas tamen me hacinre platonicum
non effe ) co femper propinquior effe viderur, qui ¢i locum dat, & hanc ob caufam
videntes nos délitare cerulei circa axem orizontis, & cernentes amplitudinem gy
sialiarum partium,adducimur,vepuremus caparce | gy n
viciniorem effe. Neqs illud etid omited hoc erid fi L
i ratione imaginationis,vnde etid multis contrarit
cuenire potetideft vt cis magis profandum videa
sur Corli,circa axem orizontis, quam vicinum gy
1o ciufe icantibus e pareé 15ginquio
réelle, qua (efe magis obfeurd oculo demoftrar, &
€@ propinquioré que fefe clarior€ oftendit,ve i &
contingere poteft,qui fabfcriptd igurd cobicd non
quidé dudtd fecundd ordin€ opricé, fed ita , vtom-
nia latera oppofita inui
ideft. 2.ad.
o.n. vnde fequitur, vealiquando quadratim. e
idebitur citra,et.in.vicra dictd cabum al
verd dconuerfo. Pp  De
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De duobus triangulis equalibus inter lineas
insicem inclinatas.

AD EVNDEM.

V mibividmd proponis dvas lineas reas, ncadem fperficie pla-

na,non tamen inuicem qu idiftantes, proponis etiam.n.tin cadem fuperf-
cic, qua vnamquamque priorum fccat,proponis etizm lincam. h. tali condiione
quod nulli dictarum ie parallcla, deinde fre cupis qua arte aliquis poffet ducere,
c.u.parallelam ad.h.ita quod fecando.n.t.conftituac duos triangulos.n.ou.et.t.o.
inuicem 2quales.

Facita , producas primd dvas primaslincas  parte, in qua inuicem inclinantur,,
viquead coneurfiim i pundto . deinde puncio.n.duces.n.c.parallcli ad.h.poftea

fexti Eucli.conflitues tridgulum.i.u.c.fimile triangulo. i ¢ n. xquale tamen
& folutum erit problema.
Velficyinuenies..e. mediam
proportionzlem inter.isc, &
i.c.duces poftea.e.u.paralle-
lamlineg.h.vel.c.quodidé
erit ex.3o.primi Euchi.& (o-
Turum it problema.

Nam ex. 17 fexti eadem
proportio ericirianguli.i .c.
‘n.ad uiangulum.i..u. .
ad.i. . Quare ut triangyli
cn.adtriangoldi
malexti,et. 0. quinti: Vode
exg.ciufdemi. . v qualis
erititn. Quapropter.o.nu.
zqualisetiam erito. 5.

SOLVTIONES NONNVLLAE QVORVNDAM
problematur.

Theodofir & Raifeflaim.

Vairasovu profeononclt, quinquotidic hominibus fudiofisali-
“quid noui defi, quemadmodum, quod tibi nunc occurric » mihi non-
nunquam accidit, hoc eft inuenire orizontem , cui aliqua propofita ftel

la oriatur cum giaduipfius longitudins. pro ulrei operationece prius
feire oportebit yerum fiella i fignis afcendentibus, vel defcendentibus reperiatur,
hoc cftinfignis, que i Capricorno ad Cancrum procedunt  vel nillis, que  Can-
<x0ad Capricofnum numerantur, propterea quod i in fignis afcendentibus inuc-
nitur, ciendum eft, quod fipra talem orizontem polus mundi auftralis atcollitur ,
fedli in fignis defcendcutibus reperitur, tunc polus borealis cleuarur fupra dictum
orizontem
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Vadeoleum quodin vasinfundebatur per foramen.c. dictam vas pofiea ingredie-
batur per foramen..Habebat deinde tubum.n.u,reéum,qui . propinquo co
opercuload libellam extremi.c.incipicbac, & per fundum contignarionemd; viue
ad centram fipradicircepacui(ira quod uboropeappenfscrancellychnto-
um pyramidesyranfibat , atque huiuiufmodieubi, n. u. extremiates tam fupcrius
Guaminferius crane apereas& hic eubus aeris rat. Praterea aliud quoddam fora-
meninvafis findo feceram , cul s
pasatin tubiia.0.. rellesum s
e, ve. o.alius elfer quan. g.
apaucrd,irq p hunc reflexum e
buin.o.0.7.01¢Un vafls exiba, ¢
per ofculum.c.in quendam cana-
Tem tabo.n.u. infertum, ab extra
oleuy effundebar,&eab exteriori
parce arundinis.n. u. ingredicba-
turtecepraculum appenfim ex-
tremodict tubi.n.v.quod extre-
‘mam apeced cratuc dixide d fun-
do reccpraculitantum diftis,qu
o plcbamss Oleurab b
receptaculi fando alrum exiftere
quoil quidem oleum ffacim ve ad
oftulum dict tubi.n.u.accedebar
id claudebar. Vodeaeri ingredié
divis,q. b. non amplius patcbat
aditus, & per confequens , neque
amplius olefl p rubiia.o.8, cftie-
batiec etiam per tubli.c.g.c. acr
ifigredi porerat,com. c. g lemper
oleoexilteretplenti i g magis
qui. t.adimi deuergerer.
Quoties deinde olcum in vas
infundere volcbamus,oportebat
i fomitare digiti caudere ofca-
lum.t.exiguitubi.a.o.t. vade acr
impuls” ab olco tubi.c.g.¢. extra
percubum n. . quoufquc oleum
valisad equilibrium ipfius.n.per-
uenichar,pertubi. n.u.ingredie-
baur.& quando dictum oleum p
dictum tubum.n.u. extrinfece in-
ceabar in receptaculum. d. p. il
amplius olciin yas infundend
erat, & oportebaralicuius digito.
foramenu. inferits acundios..
wclandi foramen.c. aperisi, vt
p iplum.c.aliqua porio oleiexi-
ety Quia unc quedim pass tubic ¢.: vacua reddebatur , &cum pe. el amplas
% olci
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dabit.64: (nam duotriangula.V.S. sct.V. E.aufint inuicem fimilia eadem ratio-
ne) vnde. E. awvenict nobis excalibus partibus. 462, ¢
. Coniungarir nunc quadacum iplas V-qrod o 4996, cen gikdiare ipiill
‘Eue.quod clt.2 1344.4.8 habebimus quadratum ipfius. V.s.calium parcit. 2 175 4.
. Dicemus polica i.2175 49.danobis.4096.quid dabic quadracumipfiss. V. siv
finustotus quod eft. 100000 a000.vade venict pro quadrato ipfius. V. E, alitm
‘partium, fiperficialium cilicer. 1882 72 1 x.cuius radix erit.1 372 1. & crit finus an-
guli:V.w. E.qui eric grad,7.mins 3.vnde angulus, o,V.E. eric grad. 82. min, 7. cits
Vero finus erit partiom.99o5 4-

Nunc autem quiaangalus. B
@osipf.V. s fit

eftacutus,imaginemur.E.. duftam effeadre
ctiam dudta ipfa. E, G. Vade habebimus angulum. . E. V. gra-
duum.7.min.s 3.cius vero finus.B.V.partiam. 1372 1. ( propter fimilitudinem trian.
gulorum. E-R.V.ct.a. E.V. ) ralium fcilicen,qualium.E.V.fuerit, 100000, Sed qua-
Tium.E.V.cft:64.calium erit.8. com wibus quattis, cuius. &.V. quadracum erit par
tium.76.cumdimidio fimilium (ed fuperficialium , quo quidem quadrao dempto.
exquadrato ipfius.4.quod elt.4096.remanchit quadsatumipfius, E . B . parcium.
287 1.quo etiam quadrato. E. & dempto ex quadrato.E.G.partium. 1 44 oo.remane
‘it quadracum ipfias. k.G partiom. 115 29.cuis radix. Be.G.erit partium. o7, talid
qualinm.E.G.eft.120.6d qualivm.E, G, erit, 100000, talium, B. G, erit parcium,
$89166.qua vt finus anguli. k. E, G.habebit pro ipfo angulo,gra.é 3min. s . qui colle
&icum gra. 7.min. 5 3.anguli. V.E., K. dabunt cotum angulum. A. E. G.grad.70.
min.s8cuius complementum ¢x grad,o.crit.G. D, graduin.19 mina.& non. 2 4n
Ntomnesferé pucant.

p DE REFLEXIONIBVS R ADIORVM.
B é‘ka‘le’wiﬁm Philofopho Francifco Vimercato.

Vox1au nonvidebatur quicfeere animus taus,cum paucis ab hinc die-
bus tibi fifcicanti refpondiffem, nec tamen rationem omnium, quas dixe-
ram exa@? explicare pef temporis anguftiam potuiffem, cogiraui ad te
per o oo LS T4 il tepetdaefomtind i ra-
tionem fubiungere, & ve mili plenius farisfaciam, & ibi commode perlegentifaci
Tius e vereatem insaee,Serip il i i s difpweationibusvir doclinequod
‘omais res vifa pex fpecul quodclique , fub breuiffimis lincis coprahendatura vifis.
Propofitio hacnon cft vnjuerfalicer vera(quamuis etiamab alijs omnibus prota
i pofita fitycum in fpeculis concaisnon femper verificetur ; venunctibi demon-
fizabo.

Eftoquod linea gedta. b. d. tangat circulum b 4
b.0,.n.qui it communis fectionis ip exficici re
fiexionis, & fpharicg alicuius fpeculi fpharici
concai, & punétum concingénti fic.b.3 quo
exeant due linca.b.q.ct.b.n.cfficientes duos an
gulos inicem aquales s petpendiclaren.

.resautem vifa primo fitin Ipfa circunfereri-
tia hufufiodicirculi inpunéto, h oculusveroin
‘punco.q ipfius circunferéntic. Diconuncduas  § W

- Tc 3 . lineas
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rtio.a.ad.b.quz eft.c.4d.d.probabo ita fc habitufarh proportionem. b.ad.a.ficut
e haber.d.ad.c;hocargumento: fia.ad. b. ita ¢
habet ficur.c.ad.d.ex. 16. theoremareita (¢ ha i W 4 4
bebita.dd.c,ficutb.ad.d. Quiare ficfe habebie
bad.dficura.ad.cluqueexcodem.16.itafe & &
fehabebitbad.a.ficutd.adc.

THEOREM XX

Vamuis.2o.theorema apud Encli.perfeétt demonftraum fuerit, poteft ni-
hilominus & ha via demonftrari. Sic fe habeat proportio.a. ad. b. ficut fe
babet.c.ad.d, & proporti ficut. d. ad.

. Dico g f. 2. maius fueric. . pariter.cmaivs — 4 e
ctit.f&fi.a.minus facrit.eic.quoq; minus eric

Efinverd cqualeieequale erit. Namex pri ——b—e eizl
mo poftulato certi fumus itafe habere pro o
portioné.aad.c.ficut fe habee proportio.cad  =€— £

p- Quarcex.12.theor ppofici manifefti erit.
3 THEOREM XXI

Tgefimumprimunitheorema, fatis apud Eucli. probatum , nihilorminus
Vrg:nrpmnun:mudadcmonﬂuripznit. s N

THEOREM XXILXXTTL

D) Vi theretainprinu o collgims.
1) scquentia vero cumexaé apud Euclicd entur non eft cur nos in
ijs immoremur.

Cc a
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Quod vt fpeculemus, confideremus fibferiptam figuram, vigefiminoni thcorc-
‘macis figare fimilem, in qua numeri quaefiti duabus
incis direte coniundtis. 4.g. ¢ nificentur,ho
+11 quadrata eFlCT.C.¢t.g.5.quOr Sima iteri propo
nitur, quare ctiam cognica. Differétiautem duord
numerorum primo propofica ic. . . ius verd qua-
dratum.m. e. quod cognitum ft x fia radice.
quare gnomon.c.n.m. fimul cum quadrato minori
g.5. cognicus critqua famma equalis it duplo.g:r.
producto datorum mumerorum. Traque & ipfa. g
.cognofcetur,nunc i pracedentis heorematis pe-
culzrionem in reliquis confulucrimus propofitm
confequemur+

THEOREMA XLIL

Dhuc etiam & alia ratione idipfum confequi poffemus , non confilto qua-

dragelimo theoremare. Nam fubtracto quadrato differenti, numeri primi
{inqua ) propofit, ex sima duorum quadracorum,nempe exfecundo numero pro-
pofico colligendum effez refiduum in fammam cum predio fecundo numero, &
‘exfumma hac defumenda quadrataradix , que duorum numerorum: fumma eric,
de qua detmacto primo numero , remanebit duplum minoris numeri quaiti , cuius
dimidio addico primo numero propofito , aut detratto minore inuento ex radice
poftremo inuenta , dabicur numerus maior, qui quaricur.

Exempli gratia, cam faperfuerint. 128, hac i cum fecundo numero népe.272.
funxerimus, dabunt. 4oo. quorumradix erit.20- de quo numero detracto primo
propolito , nempe. 12. fupererunt. 8. quorum dimidi crit 4. quo cx.20. detrato,
aucconiun@o. 12.maior NUMErUS Orietur.

‘Cuius rei conemplatio,pracedent figuraaperitur. Nam refiduum detractionis
quadrati. m. - ex fumma duorf quadratorum. . ¢.ct.g.s.numerum prebet 2qua-
Jem duobusfupplementis. q.n. ct.nwex. 8. fecundi Euclidis. qui coniunétus duo-
bus quadratis( quorum fumma fecundo propofita fuir) cognitionem profert qua-
drati. quu. & cius radicis.qp.de qua ; detracto primo daco numero , feilicet.q. i fu-
‘pereft. i.p.cuius dimidium nempc.g: p. minor eft numerus qui queritar ¢ Jm..

¥ed torius.g.qmajor alicet «
THEOREMA XLIIL

(4 VR i, quitvolunt duos numerosinuenire, quorum fumma @qualis

o aiat e e . s A aoriE ek o preds.
&o per quantitacem alterius propoiti numeri ek dimidiam primi dai numeri in
feiplom mulkiplicant, quod quadracum ex feciido dato numero detrahune, formune
uerertig partis refidui quadratamradicem., quam dimidio primi numeri coniun-
‘gunt,exquo maior numerus duorf quafitord dacir,quo ex oto primo detracto, -
petericminor.

Exempli gratia propofito numero. 2. cui 2quanda eft famma duorum nume-
vorum quaitorum , dacod; fecundo numero, 08 - qui femper maior effe debet.

D 3 qudewo
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~Car byems valde frigida [equatur aitatem in qua

calor viguerit .

NOBILISSIMO, NECNON INGENIOSISSIMO
Gabricli Bufchz ; Mediolanenfi .

Vod disi hyemem valde frigidam fequi =faré, in qua calor viguerit, inde 12
{citur,quia calorterre, aque, & acris, non eft nacaralis horum corporum , vt
eftfrigus,cum calora Sole procedar, qui ca calefacie fuo lumine, vnde quod ftate
Sol preer modum calefaciat terrd, ideo cotingit,quod minora impediméca contra.
+ia forciaur, & cum candem poftea deferit;ad aliam partem zquatoris tranfinigrds
terraad fiam qualitatem reddit , maiori cum impetu, €0 modos quo resinmo=
ibus localibus naturalibus , qui eziam terminos fibi prefixos, & conftieutos exce-
duns, hine etiam hyeme fi glacies, ex calefacta prius aqua, qua durior pofea eft
arque fiigidioralia. Acftas etidm que fequitur hyemem valde frigidam , non
exitadmodum calida, quia Sol inuenicns contrarium naturale valde potens, o
tam facile llud pellere poteft, vnde ctiam f in Geminis,Cancro, & Leone, moram
trahas,non fficiccamen uc magnum calorem imprimere poffit.Vde fequicar duas
aftates quarumuna fequatur aliam, in codem loco, uchementi calore praditas e
e non poffe, quemadmodum nec duas hyemes cxceffino frigore, remots tamen
accidentibus uencorum, pluiarurm, & niium.

QVOD MALE SENSERIT NICOLAVS TARTA<
lea circaatraionem machine tormentalis.

AD EVNDEM.

Ffeos, quem fcribit Tartalea quefico quinto primi lib . necnon quafito
21.¢t.2 4.maxima cum ratione effc niderur , nontameneaquam ipfe in
quinto profert,quiauerum non eft,ve quanto aliquid it calidius,tatoue-
Tementius aurrahat,eo quod i tiath huiufinodi res, in eodem calore in
quo femel reperiur, firma maneret; neque attraherer, nequealiquid impellerce.
Nam dum aliquod corpus calefit, dilatatur, & per confequens circumeirca undiqs
erudit, & parees afis debiliores cedunt. dum ucrd dictum corpus reffigeratur re-
firingitur , & dum in unum cogiur i reperiatur in uafe , quod acr,aqua, au aliud
aliquod corpus ingredi nequeat, diétum uas 3 quo circundarur frangic, nealiqua
parsloci uacua remanear, fed fi aliquod corpus ingredi porefh illud ipfum ad (¢ ac-
exahic, quemadmodum uidere licet in cucurbitulis. Vnde fequiturcam propofi-
tionem, qua dicisur,calidi eft arwrahere,ueram non effe , quiz  hoe fiere, quanto
aliquid calidus efficeretur, ranto magis aceraherer., & écontra , cum tamen plané
contrarium appareat, cum quanto magisaliquid calefi, taneo uehementius inpel-
Iac , & quanto magis frigefit, tanzo plus arerahat, Quapropreruerius dicemus, fris
gidi cife attrahere,calidi nerd expellere, quamuis per accidens. Ex quo fequitur, ue
‘quanzo calidior faéta fuerst materiaaliquasaliquoloco determinaca,redeundo po=
fica ad fuam priorem frigidicatem , zanto mnori loco indigeat, fimiliter ctiam
& conuerfo aceudit, ut quanto frigidior repicur talis materia, anto maiori loco, po-
[
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voumes fateribusanguli rec, feunorme regulz . B. C. anniterceur, aliud verd

cr.m.n recticudine cuius fignabam m. T. inceruallum wquale altitudini perfeétis
ideft punétum. T.axqualicer diftans ab.m. tran(ire facicbam , deinde regulam. 0. Q.
‘per punctom. T. wranfire quoque faciebam: & notabam interfectionem ipfius cum
Jinea.i.x.in punto. V.cfficiebam deinde v vnum ex lateribus anguli recti aceri ta-
bule. B. C.anniccrerur,aliudque perpuncium.k.tranirc facicbam, & in huiufimodi
reftitudinea puncto.k.fignabam quandam menfuram zqualem linea£V. qug cras
kR.proalsitudine degradaca .

ALITER IDEM.

M Evranrs deinde figura, H. H. vhum ex. lateribus anguli rec, lateri tabu-
Lz B.C.veanniceretur faciebamaliud verd per punétum.b.perfectiideftba
fisciufiem perfect ranfive facicbam . Et in huiufinodi reétirudine fignabam. c:s.
@quale incernallum alticudin perfectisideft punctum.s.ita diftansi.c. efficiendo de
inde,ve latus angulirectilateri.B. C. tabule annirerctur ,aliuddue per punétumik.
tranfire faciens lignabam. I.R.indeterminatam. Faciensdeinde tranfire regulam
i.M. per punéum.s.notabam punétum.R. interfcctionis ciufdem cum linea. k. R. id
duéta. lraquealtitudinem. k. R. degradatam habebam . Harc autem via aliquan-
culum brevior, expeditiordue altera.
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Quidedriflatelisratioin 6.qusflione pofica non it admistends.

CAPy T T L oo

;V Olens Ariftorcles rationem proponer¢svnde fiat,ve nauis velocius moucatur
" cum antennam altiorcm quam cum depraffiorem habe, id ad vedls ratio-
fpemrefers, quod verum nd eft. Huinfinodi enim ratione nauis tardius potius, quim
Velogius feri deberer, quia quantd aleivs ¢t velum,vi venti im pulfum, tito magis
‘proram ipfius nauisn aquam demergic. Sed huiufinodi cffectus & maiori poius
Quantitaté. venti quam recipit,quam abalia aliqua caufi oritur,quia vencus liberi
“chementiusds in altiore partcquim in deprafiion vagarur & perflac.

Quodrationes ab Ariftotele. de ot ana quastione conficte.
’ [icffictent es non fint .

CAP XIIII

Ationes etismab Asiftotele propofice proindaganda otau quationis ve-
yitare, inqueguaricynde hat, ve corpora rotunda: figura: ,ad voluendii fine
Taciliora reliquis,quanim reuolurionum corporum tres fpecies affignat, quariva
‘ol vt forarum currufalcera Ve rotarum puceorum;aut crochlearum,quibus hauri-
tur aqua;8e textia,ve paruorum vaforum 3. figulis fabricatorum, fufficiéees nd funt.
ensautgm prima dico dubium non effe,quin tangente corpore aliquoro
aundo aliquod planum mediante folo quodam pundto contingat, quemadmodum
‘probac Theodofjus in.3:ib.primi & Vitellio in.7 1Lib.primi, & ducédo per centri
iphaye lineam vfque ad pimctum contaéeus,ipf esit perpendicularis plano contin-
genti fpheram diétam,ve probat idé Theodofius inig.lib,primi Alhazé in.2 . quas-
.8 Vitellio in.7.primi.V erum ctiam eft omnem inclinationem ponderofam huiuf
thodi corporis Homoggnei totas hanclineam equalier omni ex parce circundare;
colus quidem rei exemplumin carca defSribere poffumus mediante figusa ciculari
‘hicfubferipta.a.n.cu.contigya linez reGab.d.in puncto.g.yade.¢.0.a.perpendicu
Tarisericipfib.dlex. 17.1ib.3.Eucli.& tantt ponderis habebimus  parte.a.ic.quan
tumabipfa.an.e. Nuncigitur fiimaginabimur ductum effe centrum vexfus:. per
liteam.o.u. pasallelam ipfi. . d. clarum nobis £k g

eritgablq; vila difficuliate aue refiftentiaide
ducemus,quia huiufinodi centrumab inferiori
paread fuperioremyunquam mutabit fitum
refpeda difrizfeuinteciallique interipfim
lincamdue.a.d. interceditg quidem cenum
infe colligittorum pondus figure..n.c.u.& be.
neficio line.c.0.a.illud ipfum puncto. a inli
nea.b.a.d.commictit, productum.a. nil refert,
vemagis,aut mins verfas ipfam. d. aueverfus
irigatsita ve cfi non oportkacve huius figure.
podus,vna vicemagis cleuceur, quim aliayed
femperequalicer fopes lincam.b.a.d.quicfat.
Vo2 Sig
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cumepieycl,cumipfa proportionullo modoalreratu exiftnte epcyclo vbi volue
ris ipliuscircunferentiz eccentriciyfed angulus in centro mundi, ui fubiacer dictus
diameter epicycli, benealceratur, propterinzqualem diftantiam centri gl
abiplo centro mundi. Acfide taliangulo inferre voluiffer, iam probaui ipfam -
tinere folum gra.66.minu.8.cxiftente cenwo epicycli in longitudinibus medijs &
non gua.7g.veip( dicie.

Omitgo poftea,, quod vbimentionem facit coniun@ionum Solis cum Marte au-

ium & earum oppolitorum, non explicat an intelligar e veris an de medijs. Nam
R accipiatur eum loqui de veris multum erraret.

Sed quia iam ibi moleftum effe inciperet fi ditiuste detincremin his conten-
ionibus aftronomicis, vlterius non difpirabo. Satis cnim hackenus explicaui fenté-
tiam meam, vt oftendiffe videor quam mib jocundum fictibi moré gerere. In quo
etiam hnmanitati tu gratiam habebo, qui petitione tua occafionem mihi dederis
cfficiendi, vt tum amici tui( amant epim te omniafublimia ingenia) tum alij, iqud
falfam opinionem ex huius Benediéti Alruill feriptis fampfifient. ed relinquant,
& per ce hoe beneficium a me confequantur, & huiufiodi occafionem, & junandi

hominum fudia & tibi gratum faciendi;honorificum, & per gratum mihi faiffe in-
telligant. Vale& me vefolesama.

Taurini pridie Kal,0Gobris, 158 1.

De probatione dinifionis numerorum.

AD EVNDEM.

I, Neer alia quaea me fire cupis, vir doiffime, hocvnumeft, ve ex liccristuisac-
cepi, vndefitve prifcinoftri probatione numeri nouenarij porius quam fepte-
narij vii fuerint , & quaratione nop idem proueniat ex probatione numerorum
otonarijfenarij, vel quinarij, aut cuiusliber alterius:Vnde pariter oriaur quod in
pascitionis probatione neceffm ficprobationum euentus multiplicare cum proba-~
tione diuiforis, ac eam quaclt producti poftea cum probatione fiactionisin fam-—
mam colligere,&ec. Adhac in primis refpondeo, eam aliquoties accidere pofficta
lesprobationes nos fallete poffe, idds ffin tali fumma fimilis numerus, uc puta fe-
premaucnouem,plus vel minus @quo fuftoud pofitus fuerit,arcamen per raro eueni
re poteft, ve quis per nouenarium potius quam per eptenarium decipiatur. Exem-
pligratia,ponamus fummam effe. too. quam numeras nouenarius vndecies folum
ingreditur,at (eprenarius quaruordecies,vnde quis opi? ex feprenario, hacracione,
quam exnouenario numero fe poffe errare facile deprahendet, et ex probatione
nouenarij magis quam (eptenarij,ve pracici {cribun, duabus de caufis errare pofi-
mus. Alia tamen ratio mibi fuppetit,ob quam credibile eft ipfos potius nouena-
rio adiutos fuiffe, quam fepeenario,que eft ob fui cum velocitatem tum facilicaté,
Deqy enim in feprenario el adeo i, N quamis, am s quam altera aliud
non it, quam numeroram ordines diuidere (fi de fummis primo loquamur) aur &
{fumma fuperfiuum ordinum colligere, & vidercanidemmer faperfluum ex eadem:
fiimma emanet, atamen cum modas, qui in hocadhiberi poteltin noucnario qui
infeptenario velociorfit , & ob id probationem noucnarij fligunt potius quam.
feptenarij.
Verum
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#ioadic. Tdem dico dereliquis proportionibus fuperparticalaribus.
Sed fi data proportio numerorum furic ex fuperparticntibus, ve exempli gral
tia de quinque ad tria, cficiemus, vea.ctedint primarelata ipfius.o. et. c. vade
proportio.a.ad.c. ita e habe-
bicad proportionem.0.ad-¢.  __¢.
vequinquead vni & propor=
tioiad.cuttrisadvnd.Qua-
reproportio.a.ad.c. adpro-  mE— O
portionem.i.ad.c. fe habebit,
vequinque ad tria,de fic e reliquis. ‘
‘Pro alijs, cundem ordinem feruando, obtinebimus quod volumus.

THEOREMA CXLVIIL

cipiendam radicem quadratamillius producti , quod fit ex duobus datis
cerminis, vemediam proportionale geometricé interipfos habeamus : nihilomi
s, quia per aliam methodum hoc idem feire poffumus, inconueniens non erita-
liquid cirea hoc dicere. set
Cogicemus igitur exempli gratia, trcs numeros continu2 proportionales geo-
‘metrice.a.bic.d.ct.c..quorum.a.b.ct.c.£xantummodonobis cognicifint, imagine-
mur ctiam.g.a.¢( productum quod fit ex.a.b.in.e.Fet.d k.quadratum.c.d.¢c. a.h.
10 quod fit x..b.vde candem proportionem habebimus.a.hiad.a.g.quecft.h. b.
ad.b.g.exprima.6. aur.18:vel. ro.fepei-

mi, fed per.1 t.oaui ita eft quadrati.a. y
h.ad quadracum . k. d. vt. -b.ad.c.£hoc
eftveh.b.adb.g.ergo per. 1. quint ita v
eriahad.agveadk dvndea.g. zqua
Le crit.k.d.per.g.quinti. Redt? ergoeric b < 5
g

Q Vamuisin.16.fextiet.20.feptimi manifefté pateat ratio  quare re@? fiacac

accipéreradicem quadatam.a. g. pro.c.

dquod criam eft dividere viam dacam

proporioné per zqualia, hoc eftinduas ¥
2quales partes  non dubito quin poffee aliquis dicere non oportere vti pofieriori-
bus Theorematibus ad demonftrandum prioraills, fed hoc. 148, dictum fit luden
diloco.

THEOREMA CXLIX.

N7 JIDE g fiqusimenie voluerit fecundum terminum ex qudtuor nume
/' ris continué , & geometricé proportionalibus,quorum duo extremi tantum-
modo nobis cogniti ine , re&é faceurm i quadrare primum corum , &hoc quadra-
tum poftca per alium terminum cognitum multiplicare,cuius produéti demum ae-
cipere radicem cubam pro fecundo termino quatito , hocloco videbimus.
‘Tmaginemur quatuor terminos continué proportionales, vediGum eft, effe.
N a2 ab
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tium.. Exempli gratia, i prima Rota conftaret ex. 36. dentibus, dicendum effee. §
4-conuenit cum. 36. cum quibus conuenicnt. 3.& inueniemus.2 7.cum quo numero
dita fecunda Rot circunuolucretur codem tempore {0 colino trium dentium,
o primed o quacuor denium quireduplicando. 37 haberemus.sy.promime.
1o dentium dicte fecunde Rote, veduplo temporis circunuoluatur quo prima. Sed
fiprimus colinus conftaretex.6. dentibus, exiftente fia Roea ex. 36. vellemusd; @
fecundusexifteret ex.4.tunc fuam Rotam oporteret habere dencés. 48. ox diéta re-
gila- -Siautem primus colinusconftarec ex numero impari;nibikreferret, dummo-
do huiufinodi numerusimpar, (eu par, exifteret pars propria numer dentium , vel
ipfius dupli prima Rotg, hoc eft, effet parsaliquora numeri dentium ipfius prima
l\mzu‘yil{l?m dupli. Inijsvers horologiis in quibus duplum numeri dentium di-
@gprime Rote noneritmultiplex numero dentium primi colini, hoc fieri non pote
it Ratio enim tam claré s ibi confideranti, patebit, ve nullis verbis indigear curt
fempernumerus dentium fecunde Rote multiplex effe debeat numero dentium fe-
S i, et ool prima Rota cum fito colino, hoc eft; venu-
‘merus prime multiplex fitnumero fui colini,nam hoe neceffarium non eft . Pona-
‘mus exempligratia primum colinum conftare fex dentibus, fiam vero Rotam den-
tibus.21.cuius quidem numeri, 6.aon eft parsaliquota , fed dupliipfius. 2 .ipfe.s:
eft parsaliquota. Nuncverd i yoluerimus numerum dentium fecundz Rorg inue-
nie, cuius colinus ex quinque dentibus exiftat (fippofito primo ex.6.conftare) tanc
‘exregula de tribus, dinifo producto, quod fitex. 1.in.5.per. 6. exibic. 17. cum i
midio, cuius daplum cffet. 35.qui maltiplex cft ipfi quinque. Reperto gicurname
sofecundg Rotg, cumnumeroipfius colini , oportet nunc fcire modum compoficio-
s, feu coniunctionis harum rerum , hoc eft duoram colinorum concentricordi((ed
deijs farisiamfuperius diétum fuit) duarum Rotarum concentricarum cum Tabula,
«cum Zodiaco, & cum indice, feu Oftenfore , cuios quidem Oftenforis medictas tan
cummodonobis fuficiec. Sciendum igicur nunc cft quod cum primus colinis res
‘woluatotam primam Rotam,fpacio temporis.12-horaram,oporte vt cius axis, fed
atbor voluar oftenforem, Zodiacumd;, codem temporsfpacio, & quia Rota hee
inalrcrabis cft, propter cius coniunétionem cum fio colino, & nos oporzeatindicen
Zodiacumd;, quotidie feit, dirigere, fuisd; locis collocare , ideo nosoporeer, indi
«cem;Zodiacum,& primam Rotam, ita cumaxe feu arbore coniungere, vt poffimus
ditaomnia cfficere. Parsigitur Arbmis,reuuisdim,qningmﬁfieham primia
Rota,firrorunda,& contigua ipfi Rot, non autem conrinua, vel cum Rota confoliz
‘dara. Pars verd que per foramen Zodiaci, feu Araneg tranfibit, fit quadrata vigque
ad fammitacé pfiusaxis(tali pifficudine, veinclaui ipfius horologij ingredi pof-
fie) &cica foramen ipfius Arance , quadeasum it, Oftenforautem circaaxem  com
oficusfiteali ordine, ve irca paruum circulum yolui poffie, qui paruus circulusha~
anuidrzlmlbumm,pu quodranfearaxis, qui axis aliquanculum emincar
dupraoftenforé . Sub Aranca verovel Zodiaco,locata erit Tabula,ve niic dicemus ;
ed fciendum cft prius, quod inter Tabulam, g fuam fecundam Rotam, aliam lami-
mamimmobilem interpofitam effe oportet, qug circulare foramen habear, per qdf
quedam breuis fiftula tranfeacircundans axem & coniungens Tabul cum fua Ro-
%, cuius quidem fiftulz fuperficies concana , rowundafir, fuperficics verd cxrinfe<
ea,ontoza, nif ea pars, que fecundam Rotam ingreditur,, vein rotundo foramine
‘ipfius Rore, dicta iftula volui poffit, pars vero extrinfeca que Tabulam ingredi de-
ety it quadrara. Tabulavero quatuior paraiffima foramina habeatin excremitati=
£ B < bus
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£ i.et.K: Qui propteraugebitur virtus pes numerosimpares, hoc modoj Nanm.
effectertia pars refftentis, quemadmodum privs media crat. Idem infero dem.
o.p.r.cts.Sed cum oporceat pondus,q.cancum cffe ve faffieiat refiftentiin. o. et.p.
ipfium fuftinere, idcirco ipfam pondus.q.fubfefquialeer erit péderiin.i.pofiti Qua-
propeer.s.quinta pars it ponderum.ct.q. Deinde fi adhuc. duo diametrivisin-
Ferior,alcer verd fuperioradditi fuerint cum pondere 2quali.q. ad medium diame-
i nferioris,cunc ponduss.critfeptima parstriam ponderum.i.qu&e terdj addit,es:

Im

fupradiis rationibus. Ee quia virtus flti
nenstorale pondustrochlez inferioriap=
penfum in to dividiur pastes zquales ,
quotfunt diamersi osbiculorum txochles
inferioris,quando extremumimmobile fit
nis alligatum fuerit trochleg fpeciori, V&
putain puncto.c.cum vero alligatum fue-
rit trochlez inferiori,virtus primi diame-
tri.g.i.K.trochle inferioris femperfefqui 0y
alcera eritvnicuiquealiorum diametror;

ideo nti¢ alterius extremi mo

bilis fanis,puca.s.fubmuliplex eri totalis

ponderis,co modo quo diximus, cuius vir E
tus,feu grauicas diuiditur feu diftrubuitur
diametrisinferioristrochlee ve diGumeft.

Depropriacanfa.2 4.quaflionis.

CAP. XXFI

] s e qlvigefmaquana quetione exprimitur,adhuca nemine

(quodfciamyanimaduerfa fuitliceenon it admodum ardua vel obfeute.Tma.

inemurergo duoscirculos.c. . t.b. g. concentricos,itags fimul coniun@tos,ve i i

B fum vnusfesacurin orberm,alius quoque circumagatur,co modo,quo urraum 0

e voluuntur. Eximagincmurprimo fuper lincam.Ei-renolui maiorem, & quando

demarclus e dicum incam . cangereciscunferenam iofdem i pun-
0.c.






OEBPS/images/facsim006.jpg
e

-2

TRACTATVS Q¥ IN HOC
: lyfr{nlm‘m\:ymy:mm{w.
Theoremata Atithmetica.
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“De Mechanicls.
/Diffutaiones de quibufdam placiis Arit
| Inquintum Euclidisibrum.
Dhvfica & Mathermatica refponfa per Epiftolas.
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DE MODO DIVIDENDI PARABOLAM
propofiam fecundum datam proporcionem.

Pamphilo Gorhfrid.

Vob dmequaris,eft quidem pofibile, non tamen adhucinuentum,quo
A niem nemoad hiie vique diem dinific vnam datam proportionem in tres

] qualespartes, fed i hoc pro fako conceflris, nunc ibi morem gerams
Nam proponis mihi parabolem.x.b.. cum proportione.p.ad.q. cupil
feire modum dividendiipfam parabolem vna mediante linea parallela ipl bafy it
vt candem habea proportionem tota parabola ad partem abliffam, qua eftinrer.
p-ct. g Ad quod faciendum , fapponendum primd datam proportionem inter:
p-et.q.dinifam cffe intres parces quales,dusbus lineis medianibus.n.ceu. queme
diz proportionales vocabuntur inter. p. et.q.deinde 3 quouis punéto circunferenti
ipfius figurae ducatur parallela bafi. x. ¢ poftcaverd per pun‘ta media haram daa-
rum 2quidiftantit protrahatur.g.b. que diameter ericfetionis,ex 3. fecundi Per-
geidividaur deinde hac dia in punéto.a-itaquod eadem proportio ficipfi
b.g. adba.que iplius.p.adv.quod tibi facile erityfecando i linea.p.partem.iequa
Tem ipfi.u. tali modo poftea diuidendo.b.g-cx.x2.fexti; ducatura puncto. a.ipfaid.
h.parallclamipfi.x.c.8 habebitur propoficum.
ics primum quod.h.d.diuif erit diametro.b.g.per xqua
tiaex. 7.primi Pergei, vel i cogitabimusaliquam lineam tangentem ipfam parabo
fam in puncto.b.unc ex quinta fecundi ipfius Pergei habebimusipfam eff: paralle-
lam.e.x.8ex. 30.primi Bucli.erit fimiliter 2quidiftans.d.h.vnde x.46. primi cial-
dem Pergei.h.a.zqualiserit.d.a. Protrahatur deinde.e.b:d bixcbieclub.vnde ex.17
1ib. dé quadratura parabola Archimedis, habebimus candem proportionem fper
ficicioralis parabolz.x b. ¢ adtrigonum.x.b.¢.quz portionis:h.b.d-ad faum tri-
gotif,eo quodd vna quinralia eric efquitertia,ei” etid medictates ficfe habeb
Vnde permutando,proportio medietatis toralis parabolg ad medictatem partia
Tem ipfius, aqpalis eri proportioni eriangali
gheadiangilum.&.bid fede. 3o.primé » ¢
erge, cadem cit proportio quadrati ipfs, w0
g.c.ad quadratum ipfius.a.d.qh.b.g: ad. b.a: n

Foceft, ve.g.c.ad.a.o.exfimilitudine riangu-

Torum,& quia.b.gad.ba.cltficut p. ad. u.ita Gooe vl o
igitur erit quadratiipfiussg. €,ad quadratam i
fiusa-d. quare. g.¢.ada, d. exitut p. ad. 0. s ity

ex. 18, fexi Egelid. fed cum ex,24. eiufdem
‘proportio trianguli.b. g. ¢.ad triangulum. by b
a.d. compofita it ex proportione, g. . ad. 2.
d.ct.cx.g.badb.a. hocelt. g. c.ad-2. 0. &
quia ppoitiosg.c.ad. a.0.equalis eft ci quae.pe
ad.u ex: 11.quinti Euclid. & proportio.g.c: b, d
adia.d.equalis ftciquepadnhocel ve. u.

ad.q.ergo propartio trianguli,b.g.e.ad trian- - &
gulum.b.a.d.compofita erit ex ca que.p-ad-u..

Eeex caque.t.ad.q.zqualis ergoeritei, que

p-ad.q. &isamedicates parabolarum, &e orum dupla.

Yy  Cox
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1
D Empto poftéa quo volueris horum altero productorum ex masimoy diaifsd;
. reliquo per differentiam confequentium, ipf diamewraliteroppoficam, pro
ictibinumerusantecedens cortefpondensdyilli.
Animaducrtendumtameneft), quod fin figura a meitaordinaea , famma fir-
- plex propofita medium locum occuparer,vt n figura. Diaithmetica vider pocelty
sunc vehabeatureius productam,addenda imul erunt circanflantia produtta s ¢o
cius fecundum lazus effccantecedensmedio loco conftiturum, & prinia pars i
iea numeri propofici:in qua figura. D. manifelt pasecraro,quare colligendifine
“ram errorcs , quam producta , dum corumalterum eft plus, reliquum verd minus.
Speculatio figure. D.arichmerice videbiturin figuras D geomerrica; eodem £
e 11ado quo fecimus in figuris. C. mutatis mutandis,vefpeduipfivs plus, & minis,
ollectio namque errord fimilicer accidentalis ot €0 quod effencialis mum
diuiorper fe, eft maxima differentia fammarum fimplicium , vein diéta figura. D,
ceeni poreft. 5
Sedvefbperius dixi, nuncetiam repeto, qudd et hoc loco multiplicabatur
fumma fimplex propofita, cum prima par
«prime pofitionis, vt productum diuide
retur per primam fimplicem famman,
vade proucniret nobis pars prima quefi-
canoftri numeri propoiti, ex regula de
wibus, vaica pofitione.

Veexempli gratia,dacus numerusdii
dendus it x50, in quinque partes, rales:
verd, g fecunda duplo maior fit prima
cum.2.fimul,tertia autem aqualis it pri-
‘mz & fecundz cum. 3. vnitatibus unctis,
quarta pofted maior it prima fecunds, &
ertia per.g. viitaces , quinca demum -
perecreliqtias omnes per quingue vnita
zs,vrit:jﬁm.ﬁvidmceﬂ,quzquid:m

parces compoficz ( fumpta. vnicate pro
prima)itd difpofite erunt,t.4. 8. 17. 35
quarumfurnma eric. 65. fimplicesauem
cum difpofic fucrint erunt.1.2.3. 6. 1 3.
quacini fumma crit. 24.. dempta gitur
‘cum fircrithae Gimples fomma.s.4.4 com
POfita.6s.cefiduum erit. 4. hoc eft fm-
ma numerdrum propoficorum cum fuis
iterationibus in ipfis partibus, quod cum
perfe clagflimum fic, fpdrAuam eft i
fommam dnnatomizare pee fingulas par-
es, nifi quis habiérit cius cerebrum 3 -,
gura Omega terminatii, ciif tiiien pof-
{emus dicere dictam fumman. 41. in,
PResiid, cuisprima e . proad
dition¢ ad fectidam partem fimplicium,
fecun-
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Progredi nihilominus etiam hac e poffemus per differentiam prinmi &cfecun<
itermini,cam detrabendo autin fammam cum focunda colligendo,attamen prios
ratio magislace patetideft vniuerfalioreft .

THEOREMA LXXVI.

VR fi quis cupiatfecundum terminum inuenire,quatuor terminorum drich-
C meticé proportionalis continu,quorum nobis duo extrema proponantur.
Reé primum duplicabitconiungerd; vicimo terminosnempe quarco, exqua fum-
macestiam partem defometqua éric fecundusterminus qugicus,

Exempli gratia, i horum quatuor terminorum. 1. 9. 6. 3. duo nobis extrema.
PFOPONATUY. HEmpC. 1:2. e 3.quovum fecundus inuenicndas it fampto quoliber
Pro primo, fitatitem. 7.primus mumerus, quartus vero. 12.quare duplicato.3. vopo
12 priimo, & COniUNGEo. 1. quarto,fumma erit. 8.coius cft certia pars. 6. fecundus
numerus eilicec (lpto principioaminimo. Idipfam evenic fumpto principiod
ks N ot ot Leuikismicini vt i i o b
rentiainter hunc & primun, fecundo conianta ,autex codem deracta.

Cuius ratio fic demonftratu, quatuor termini quator lineis.m.g: q.p:wn: et
fignificentur  quorum.m.g.ct.c.t.tantummodo cognofeantur. itds. m. g. primusac
‘maior rerminus: k. Yerofieduplum primi.m i coniungtar.b. k. equlis. ..
Dico tertiam parcem.b.g.que famma totalis it , 2qualem cffe.q.p.In primiscnim
certi fumus.m. fin.m.g-reperiti equalem. q.p.fupereftd;.£g. differencia incer. m. g
et. q.p. @qualis. ¢ .p. differentiz inter. q.p. et. 1. n. &arqualis.o. n, differena
siinter.u.n.et.c.cfimul etiam in.k.m.habemus.d.m.aqualem.m. £, quarc criam. g-
p- et k.dwqualem. £g nempe.c. p.auc.o.n: Hactenus in.k. g reperimus duplam, ga
polimulcum.£g.ct.x.d.zqualibus.e.p.ct.0.n.& quia.b.x.2quali. c.t. it coniun@an
confiderandum eftan haztres quantitates £ gex.d. et. b, x. fimul zqualesfint. q. pa
quod eamen pe fe manifeftum eftnam. q. p. fiperat. . n. pers c: s et u: nigx.
cedit.c.tper.onaqualem.c.p.quare.q.p.per duplum differcntic.£g.{uperar.c.uita

quefigtked.cexb.ipiiqp.funte-
uales,ex quo fequitnrqupetertia

s e ians b oM £ 8
nusdicea fieranin genere maio-

fisinwqualicatis probata fuerunt.. a——S—p

Acin genieré minons;fimpro or— e fiengy

dinis principio dminimotermino

slm,duplicetin. c.t. fieds duplum er—it
hoc.kt.cuikbizqualism.g.con- b i s Mg o N
iungarur, quefumima fieb. t. Di- it =
co.un.tertiam effe parcem ipfis. PR R

Namin primisinib.t. datur cermi s

fus. b. . zqualis vitimo. m. g.in ——p

quo femel reperitur.u.n. vnd cum i

duabus differentijsnempe. i.g. in m— ey

ipfaautem.b.cw.nfignificeur pri

‘moloco per.r.x.ex quo fupereric.b.r.dusbus differenijs prediis zqualis, fed e

pnﬁxyyoﬂw.umgomponinlMmzqnﬂiar.n.o-n.@qu&vnidﬁnmdﬁ.!mq’
: <um
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THEOREMA VIIL

Vx mulsiplicacuri inzegros/mumeros & fiactos » cum incegris fractis de-
‘beant integros reducere ad fpecies fractorum , €os colligendo cum Fraét

deinde multiplicare hos vlsimos numerantes adinuicem & productum partici

‘per productam denominancium .

Ve exemplicafs) i volumus mulciplicare vnum & duo tertia s per duo & tria
quarta , reduicentur omnia in fractos , ex quo vna ex paree effent quinque ter-
tia, multiplicanda cum vndecim quartis ex altera quo facto orireeur producum.
quinquagintaquingue fiactoram , quod. diuifum’ per
productum temsij in quaterarium,videlicer per duode
cim, quaruor incegri proferentur cum feptem duodeci-
‘mis fradtis vniusincegri.

‘Deturfubfeqacns figura in qualinea a.i.equalis ficli-
neau.a.quarum ynaquaeq; cofidererur pro integro ume
rorcogiterurda.i-valere quatuor in prefenti exéplos&ea.
werig:detur deinde linca.a. o.zquipollens vniintegro ci
duobus tertis, &.a.¢. xquipollensduobus integris& -
‘bus quartis. Tam i b duz lineas in fuos fractos redu-
cancrmuldplcyalyein Cqueng g appaceyno. i |1
2. c. orietur productum. o. e. fragtorum {uperficialium =
‘quinquagintaquing;, quorum ineger fuperficialis V-
fer duodecim, eilicer..j. vecuique manifelumelty cx. ¢
quo, querenti media pastitione 5 quoties duodecim in-
glcdtamr quinguagintaquinque,citra errorem;quafitum

ceurret.

{ THEOREMA VIIL
Dissva acciderce i fradtiad vnam eandemdue denominationem reducerens
cursqui poftmodum fimul mulsiplicarencur, productumdue partiremur per qua-

‘drarum denominancis communis
Excemplicauffint cadem quinque tertia, & vndecim quarta adinuicem multi-

plicanda , que fi redacantar ad. vnam & eandem denominationem quinarius

numerans vnius, mulsiplicabitur cum quaternario deno-

‘minante alcerius; & vndenarius fecundi cum ternario de-

nominante primi » ¢ quo YN ex pate effent viginti, cx 0
altera 33. numerantia vhis comanisdenominantis,quod

effec productum ternari in quacesnasium., videlicet duo-
decim, vt exveteriregula patec. Tam fi multiplicenwurvi | e
ginti cum rigintatribus; debuntur. 6 6o:fracti,quorum in-
Tegererirquadsacum duodent,nempe. 144-quibus qui-
dem.s6o.diifisper:3 44+ proferentur quatuor incegri &
feprem duodecims

‘Cuiussei grasia fitin fubferipea figura linea. a.i. i
equalisa.prointegro lineark; qua.a. . dividavurin qua-
wuor partes, écaudnres, & linea e fic yndecim partid
alium qualium. . . ft quarior , .. 0. ficquinque pro-
sl riam. pncmuliplicaco 1.0 8. oriea po-

ducum.o.i.viginti parcium fuperficialium . tum multipli-
ato

u__o
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quam.u.ad.in.e.& ex.27.maior critproportio.c.iadu.e.qumziad.cmideftsg
‘ad.r.x.quod Ariftorcliin mentem non venerar.  Alijs quogue modis idem proba-
si potelt, ve fi dicerctaliquis;maiorem proportionem effe.c.m.ad.m.v.quam.i.z.ad
2.c(quia.c.m.adm.u.cadem et ratio vead.z.c.ex.7.quinti, fed proportio.c.m.ad.
maior eft quam,i.z.adlz.c.ex.8.ciufdem,ergo cd,qua clt.cm.adimacx.r2.ma
101 erit,quam.i.zad.z.c.vnde componendo, €2 qua eft.cuad.m.u.maior critilla,
ad.z.c.& permurido,quam ea,quie cltie.n.ad.c.eaqu eft.muad.z.c.
quintisca,quée eft.c.m.2d.i.z.maior erices,quzeft.ead ic.

- =
O " L)
D'i) 2% = ¢

—t ¢ e
Quid fequatur ex fupradictis.
: €A BLl X N Ls

» X pracedenti capite manifett deprehenditur, in yniuerfum Atiftotclis opi-
nionem veramnon effe in prima parte vitimi capitisdib.7.phyficorum; quia
incoloco {upponensipfe corpus.B.precedentis capitis cffe dimidiam parcem ipf
D.quantum ad areant corpoream fpectas(funttamen ponderead inuicem zqualia)
‘2ic.B.facurum duplo velociusipfo.D.Ego verd pracedenti'capite accepi. ¢.u. pro
velocitate refidua corporis.B.( fubtracta ca tamen parte,quamei refiftentia adimit,
que crat.c.a.)et.c.pro ca,que cft corporis. D.ctrx.pro ca, qua cft corporis. V.et,
5:pro ca,que eltcorporis.M.Dicacnunc Ariftoteles,que nam harum duarum pro
‘portionum dupla eric? quia fi carum aliqua alis critalia nullo modo cffe poterit,
veiam oftendi,eriamfi duo corpora.V.ct.M. cafdem conditiones habeant, quas,B.
ex, D.Ratioautem,que Ariftotelem induxerit ad illud credendum, nulla alia effe
potuit,quam quod puraritrefiftentias proportionatas effe magnitudinibus corpo-
reis,ideft quemadmodum,B.crat corporalicer dimidia pars ipfius.D. fic etiam habe
‘reemedictatem cius refiftentia,quam habuiffet corpus. D. Quod ctf verum effet ,
‘non tamen fequerezur neceffario in quibuflibet corporibus futbram velocitacum
proportionem caridem,querefiftentiarum eft,ve fuperiore capite oftendimus.

N umvrect? [enferit Philofophus refiSlentias proportionales
efie cum corporibus mobilibus.

CAP XV

Vod Ariftoreles credideric efiftentias proportionaaseffe corporibus,crras

uit. Si foperficies ijfdem proportionata effént , dabium non cft, quin

sefiltentiz quoque ipfijfdem proportionate exifterent, fupponendo eas fimiles

Gtw,dum cadem corporamoucrentur. Sed eadem proportionon eft incer fpetfia
cies,
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191
rmmhyiinl:,nonmﬁincalidislodscuenir,quzm fudorem , dicebantipf; cffe
candemaquamque pe porros vafiscxirt, quod falfifimum fhquiafi p porros

rrxss’ exireemultd magis exiret calida , cum fubilior fit,&cad pencezandum
aptior. Sedhoc nonaliunde oritur,quim condenfaionc actis vas circundantis ,
<aufaraa figidiare vafisrefrigerari ab aqua, quemadmodum tempore hybetno
claré videmus mane fupecficies interiores viri feneftrarum fidare,quia cxcrinfeci
rigusrefigerando vitrum,intrinfecum aerem fibi contiguum congelat . r
< Nequefilentio inuoluendum eftynec Ariftotelem,neque alium cxfuis fautoribus
animaduertiffe denfum,& rarum effe caufum ventorum Rarf auzem & denfisny, me
diante ealore & frigore fic, & (i4 parcibus , in omogeacis, licctarguméearis detoto
deducat confequentiam qui velitobferuans in calidis aftatis dicbusdumaliqua nu
beculaad Solem cooperiendum inceditibi (tarim agitationemacris fentii;carvers
‘nubecaly um fuerit,&e in ca paree , aerad priftinam rasiratem canfi=
tamacalore Solisredierit, quicfcitshuiufmodi autem aeris agicatio,a hulla cered cx
halatione proficifcitur,fed 2 moru folum locali, quem dum condenfatur, facit, Om
nedenfam natura fia rigidum cfts omne rarum calidum, & & conuefo. Ee frigida
aura,qua Aabellis caufatur;non folum & nouo aere qui nos tangit, fed criana dei-
fo, quod in agitaione eiufdem acris fit,nafkitur.

Cumautem de raritate & denfitate difpurationem fufeeperim , non fine ratione
-mihividet illor opinioné explodéd efle,qui Lung maculas 16 aliud effe diserunt,
quamaliquas partes rarioresaliis éiufdém Lunz partibus,non obferuantes rarum,&
denfum,proportionabilia lumini,quod ab huinfmodi corporibus refletitur, non ¢f
fe. quid corpus aliquod rarum aliquando aprum erit ad refiectendum maius lumen,
Timworpus minus rarum ue manife(té apparet & nubibus reflecti lamen s quod
abacre nonfit. Non defurerunt qui contrarium dixerunt,ideftyeas Lung partes, den
fioreseeflesnequeunquamaliquis fuic qui de diaphanosaut opacomentionem fece
rit,quia melius eft credere,cas parces diaphanas,fiue perfpicuas magis lic,qaama-
lias,qug peraliquod fpatium, folis radio ingrefTum permittan, & alig parces ci fine
opiceipfum auperficierefiectant. diuct{d tamen ratione i fpecula , cum in pleni
luniototaferé Lung parsilluminata cernatur,quamuis dictum lumen exce i
tenfiué fie mitius €0, quodiplain novilunio recipit. Indignum aucem mihi vidern
ijsrefpondere;qui dixcrunchuiufmodi maculas,terra vmbras exifterescum craffifi-

ignorantiz tenebris fint circunfuli,ve etid fuic Cornclius Agrippa,qui primo de

occulta philofophia dicens fe noffe modum quend naturalem Pychagora inuens
tum,quo in Luna id coramsquod ipfe fuper (peculum feripliffer, vidererur . oftesidic
manifefté e ignorare luminum vmbrarumd; naturam.quia nulla vnquam vmbra ge
nerari potefta corpore,quod aut opacum non fit, au officio opaci non fingasar 5
venuncdicemus de diaphancitate aqua. Neque corpus opacum illuminatum ad..
brate poteftnifi opacumilludin linea recta fitam obrineat, quainter lucidum &il
luminatum extendicor. Neque etiam refpondcbimusjs,qui fentiunt quoricfeun
que nulla efferterra, fed cotus hic globus effétaquastoties rion futuram eclipfimlu-
naremratione diaphaneitatis aqua. Quod falfifim eft, quia omne corpus fplig<
sicum quantumuis diaphinum fit,dummodo e denfius acre , luminofos radios re—
frangin,& cosad inuiceminterficare facit,qui deinde viesa interfectionis punctd dic
fgregantur, ita v amittant illuminacionis actum. Adde g etfi huiufmodi corpus
jucum, phericun non effee,fed cubicumsllud fper aliqud ex cius fuperficiebus
langulos rectos radius folaris percuteret,non eum tamen penetsaret, quia didtus
radius perperud debilitacur,& c6 magis,quomaiorem profundicatemin diaphano.

cius






