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THURSDAY 22.5

Philip BEELEY (University of Oxford)
Euclid and the London Mathematicians, 1650-1730

| will be looking at how the London mathematicians, many of them teachers or practitioners,
incorporated Euclidean propositions into their own works and how towards the end of the
seventeenth century they responded to Oxford’s grand plan for a new critical edition of the Elements.

Thomas MOREL (Bergische Universitat Wuppertal)
From Euclidean Geometry to Field Theory: Surveying Practices in the Textbooks of J.F. Penther (1732)
and A. Bohm (1759)

Johann Friedrich Penther (1693—-1749) and Andreas Bohm (1720-1790) were both mathematics
professors in universities of the Holy Roman Empire, respected teachers, and successful textbook
authors. In this talk, | will focus on Penther’s Praxis Geometriae (1732) and Béhm’s MefSkunst auf dem
Felde (1759). The comparison will show an evolution of practical geometry from an educational, in
some respects Euclidean conception to a decidedly utilitarian one. This reflects various social
developments, evolution in surveying and teaching practices, as well as new questions about the
reliability of measurements.

Yelda NASIFOGLU (University of Cambridge)
Euclid for Architects: Interpretations of Euclidean Geometry in 16th- and 17th-century Architectural
Treatises

Vitruvius’s De architectura, written around 25 BCE, is the only surviving architectural treatise from
antiquity. Rediscovered around 1416, it was first printed in Rome in 1486, followed by numerous Latin
and vernacular editions, often enriched with increasingly elaborate illustrations. Within a century of
its first printing, the treatise was translated into Italian, French, German, and Spanish, reflecting its
broad appeal. Its influence extended beyond discussions of the classical orders and architectural
forms, as it also included sections on astronomy and practical mathematics—fields of particular
interest to the practitioners of the emerging sciences in the 17th century. Its discussion of the
education of an architect has remained influential to this day. Alongside editions of Vitruvius’s text,
numerous architectural treatises were published during the 16" and 17" centuries, interpreting and
adapting the ancient work to meet contemporary architectural needs while also reorganizing its
concepts for greater accessibility to architects and craftsmen. One of the central concerns in the early
modern reception and interpretation of the treatise was just how much mathematics architects
needed to master to practice their craft. Indeed Sebastiano Serlio (1475-1554), the author of the most



influential architectural treatise from the period, would dedicate the first book of his Tutte 'opere
d’architettura et prospetiva (1537—75) entirely to geometry. In the latter half of the 17" century,
Vitruvius would still be described as ‘a very difficult but erudite Authour in the usefull & concrete
Mathematiques’, highlighting the relationship between architecture, mathematics, and craft
knowledge. In this paper, | will discuss the mathematical content of several architectural treatises
published in the 16" and 17™ centuries, with a particular emphasis on Christopher Wase’s recently-
rediscovered and possibly the first full translation of De architectura into English from ca. 1670.

Angela AXWORTHY, Bergische Universitat Wuppertal / IZWT
Artisanal uses of geometry in early modern commentaries on the Elements

Since the middle ages, Euclid’s Elements represented the standard source for the teaching of geometry
in clerical schools and universities. In its most classical versions, the geometrical knowledge
transmitted through Euclid’s Elements was properly abstract and devoid of any references to concrete
objects, operations or applications. Yet, from the second half of the 16th c., when the first vernacular
translations of the Elements appeared, commentators of the Euclid started to adopt a more practical
approach to this treatise, paying less attention to logical consistency and using more hands-on,
straightforward and recreative means of transmitting Euclid’s principles and propositions. Among such
editions, there were some that included explicit references to concrete applications of geometry, in
particular in the domains of surveying, architecture and commerce. Although the exact purpose and
addressed public of these utilitarian adaptations of Euclid may raise questions, the fact that such
editions of Euclid (both Latin and vernacular) wished to demonstrate the concrete utility of Euclidean
geometry is significant of changes in the type of audience commentators of the Elements sought to
address or in the assumed expectations of Euclid’s readers. It also marks transformatinos in the
relation and hierarchy between theoretical and practical mathematical knowledge, as in the form in
which Euclid’s text was transmitted. This talk aims to present some of the early modern editions of
the Elements that referred to artisanal uses of Euclidean geometry, looking at the types of artisanal
uses they set forth, the manner in which such uses were transmitted and the purpose of these
additions in their own context.

FRIDAY 23.5

Michael FRIEDMAN (Universitdt Bonn)
Practical mathematics in 15th and 16th century copies of Hibbur ha-Meshihah ve-ha-Tishboret and
Liber embadorum

One of the well-known medieval mathematical treatises written in Hebrew is the treatise of Rabbi
Abraham bar Hiyya, Hibbur ha-Meshihah ve-ha-Tishboret, composed between 1116 and 1145. The
treatise is known to have (at least) eight copies, made during the 14th and the 16th centuries, as well
as a translation into Latin, entitled Liber embadorum, made in 1145 by Plato of Tivoli. Of the latter
treatise, five copies from the 15th and the 16th century are known to survive, one copied (and
intended to be published) by Francesco Barozzi. While the first part of the treatise presents definitions
and few theorems, the other parts deal with more practical propositions, such as the measurement
and division of shapes, described as useful for surveyors. Moreover, numerous sections in all of the
parts follow the propositions of Euclid’s Elements. The talk aims to survey the various copies and their
relation to the Elements, and to inquire moreover, whether the existing copies of the two treatises
were indeed a part of the tradition of practical mathematics in Early Modern Europe, or whether such
propositions may be considered as ‘pseudo-practical’, being not necessarily useful for real life
surveyors.



Veronica GAVAGNA (Universita degli Studi di Firenze)
The General Trattato, or the Elements explained to Practitioners

In 1543, Niccolo Tartaglia published the first translation of the Elements into a modern language, the
Italian vernacular: his edition responded to the increasingly pressing desire of the middle class -
merchants, artisans, architects, etc. - to read Euclid in the language they spoke, without the mediation
of a Latin or Greek translation. Tartaglia, the ideal scientific heir of Luca Pacioli, was the person best
suited to take up this challenge and transform it into a real edition, since his role as an abacus teacher
and his knowledge of the Greek mathematical classics made him an interlocutor for both the world of
"learned humanists" and that of "practitioners". However, the mere translation of the Elements into
a modern language, even enriched with commentaries, did not automatically make the content of
Euclid's work accessible to practitioners: it was therefore necessary to rework some topics so that they
could be truly understood by an audience unfamiliar with speculative matters and more accustomed
to practical issues. This was one of the main purposes of the Third, Fourth and Fifth parts of the
General Trattato di Numeri et Misure (1556-1560). These Parts talk about geometry topics that go
beyond the Euclidean ones, but they can also be considered an ideal complement to Tartaglia's edition
of the Elements. In the General Trattato, we find references to Tartaglia's comments on the Euclidean
edition, and we can also appreciate the effort he made to choose a language and a type of
communication suitable for the audience he was addressing—a typical teacher effort. For example,
Tartaglia uses metaphors related to manual labor to introduce the concept of speculative geometry
and explicitly reflects on the need to also know the theoretical aspects of the discipline: “Certamente
bella cosa e il saper leggiadramente operare, ma molto piu bello & delle sue operationi a sapere
assignar la causa propinqua, anchor che tal cosa non si aspetti al puro pratico, ma al speculativo” (It is
certainly positive to know how to use procedures with ease, but it is much more beautiful to know
their causes, although this is not required of the practitioner but of the scholar). This talk aims to
explore the connection between Tartaglia's edition of the Elements and the geometric Parts of the
General Trattato. It will highlight how these works complement each other and show how intellectual
circles and the world of practitioners were increasingly interacting, which was an important driving
force for the development of mathematics later on.

Damian MOOSBRUGGER (ETH Zirich)
Questioning Euclid. The mixing of mathematical practices in Bramer’s Quaestiones

In 1618, the German architect, instrument-maker and mathematician Benjamin Bramer published a
short treatise in geometry. “Etliche Geometrische Quaestiones”, as it is titled, can be translated as
several or many geometrical questions. It is the response to a handful of problems in geometry that
his foster father, the Swiss clock- and instrument-maker Jost Blirgi, has posed to Bramer. A fascinating
feature of the text is the fact that Bramer applied four different ways to arrive at solutions. He
alternately employed constructive, computational, trigonometric as well as mechanical means to
approach the questions. In my talk, | wish to situate Bramer’s mixing of mathematical practices within
the German-speaking culture of practical mathematics of the time and discuss its conditions and
potential implications.

Stephen JOHNSTON (History of Science Museum, University of Oxford)
Practical geometry and the practice of geometry: Euclid and beyond in the Pantometria of Leonard
and Thomas Digges (1571)

The Pantometria of Leonard and Thomas Digges provides an exceptional case study for probing the
character and boundaries of practical geometry, and its relationship to the Euclidean tradition. Its
1571 title page identified it as a “geometrical practise” and at first glance it is a typical example of the
genre: a well-illustrated vernacular treatment in three books, dealing successively with the
measurement and calculation of lengths, areas and volumes. Throughout the work, precepts are
accompanied by numerical examples. Closer inspection reveals that Pantometria is not only about



delivering instrumental results. One chapter provides a full-blown geometric proof, with an
unexpected display of learning: multiple citations of Euclidean propositions, all presented in Greek as
well as English. However, the work also has a far deeper and more substantial engagement with the
Elements, in a lengthy appendix added by Thomas Digges. This “Mathematicall Discourse” deals with
regular and semi-regular solids (Platonic and Archimedean polyhedra). It represents a remarkable
effort to tackle novel geometric matters, but presented in a style indebted more to practical geometry
than classical demonstration. Digges proceeds as he does for most of Pantometria, enunciating
propositions without proofs before giving a numerical treatment. The emphasis is on the copious
compilation of new results — and the accurate treatment of new solids — while displaying mastery of
such notoriously abstruse topics as the classification of irrational magnitudes in the Elements Book X.
When juxtaposed with Billingsley’s first English translation of Euclid from the previous year, Digges’s
“Mathematicall Discourse” shows how radically the practice of geometry itself was in question in this
period. Practical geometry provided both tools and an ethos that could be used to self-consciously
advance the ancient art.

Gabriele WICKEL (Bergische Universitat Wuppertal)

“The Surueyor, wherein is not onely handled the practicke and legall parts of Surueigh, but the
chiefest Theoremes & principall grounds of Geometry in generall” (Thomas Bretnor: [a newe
almanacke] and prognostication for ... 1618, unpag.) — The Surveyor, 1616, a textbook by Aaron
Rathborne to professionalize surveying practice?

In Mathematics a fundamental distinction between disciplines is often made using the categories of
pure and applied mathematics. This duality of mathematics in theory and application characterizes
the discipline in its long history and has proven particularly fruitful for its development. Aaron
Rathborne’s textbook The Surveyor has been an example of a connection between pure and applied
mathematics in Elizabethan time. Rathborne shows us mathematical definitions, theorems and
problems which we can analyse according to different questions, for example: Which of the given
geometry in the textbook is useful for surveying practice? Or: Which geometrical approach is
presented by Rathborne according to Euclid, and can we distinguish classical Euclidean solutions from
an approximative and mechanical approach?

Samuel GESSNER (Centro Interuniversitario de Historia das Ciéncias e da Tecnologia, Lisbon)
Euclid for soldiers: mobilizing the Elements in texts addressing the Iberian military

Euclid remained an unquestioned authority in works addressed at military audiences. This is certainly
the case in the early modern Iberian space. During this time various works are dedicated to military
commanders and Euclid is there to legitimize the author’s voice and give weight to what is proposed.
Euclid’s Elements were also translated to the vernacular and adapted to be read to or by practitioners
themselves, as their content is seen as generally useful. These editions adapt the work in several
respects that are interesting to study. -- Each situation offers different purposes, and ways of
mobilizing material from the Elements. In this talk | will examine examples taken from the works of
both A. Garcia de Céspedes (1560-1611) and |. Stafford (1599-1640). Both authors use strategies
drawing on traditions of using Euclid in new contexts which sometimes can be traced back to the
Middle Ages. This will allow reflecting on the variant ways in which Euclid plays a role in texts that
testify of the mathematical culture in the military milieu in Iberia in the first half of the seventeenth
century.



