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ABSTRACTS 

 
Session 1: Early print and the technical dimension 

Richard J. Oosterhoff, Notre Dame: Printing Proofs in Paris c.1500: Communal 
Authorship, the Typography of Enunciations, and the Point of Demonstration. 

In the 1490s, students flocked to the Paris arts professor Jacques Lefèvre d’Étaples (c. 1450–
1536). Lefèvre has long been known for his new printed textbooks for the University of Paris. 
Virtually unknown are his several mathematical textbooks and the communal modes of their 
authorship (the first attempt to reshape the quadrivium in print). This paper focuses on these 
textbooks as examples of the surprisingly collaborative nature of publishing mathematical 
texts, and I suggest consequences for Renaissance notions of proof and method.  
 The paper begins with Lefèvre’s renovations of medieval mathematics, which drew 
on a tradition of understanding Euclid’s Elements as the product of several authors. This had 
deep implications for how these books were printed. The visual grammar of these books 
(typography, diagrams, paratextual apparatus) emphasized the distinction between authored 
enunciation and demonstrative commentary, borrowed from Euclid’s Elements. Furthermore, 
the paratextual apparatus of these books brings an unexpected community of authors into 
view: Lefèvre’s students and colleagues in Paris. The heart of this paper is an account of the 
different ways that this community authored these books together. By becoming an auctor in 
print, Lefèvre explicitly drew his interpretive community into the practices of authoring. 
 This paper concludes with an account of how this authorial process continued in the 
many successive editions of the books. I clarify how the assumption of the authorial 
distinction between enunciation and demonstration shaped notions of rigor in Renaissance 
mathematical method—which was flawed by seventeenth-century standards. Yet I suggest 
that precisely this flawed rigor bore unanticipated fruit in diversifying early modern 
mathematical practice. 
 
Renzo Baldasso, Arizona: The Technical Dimension of Early Printed Mathematical 

Diagrams, 1474–1482. 
The rise of the visual dimension in Renaissance natural philosophy reflects the efforts of 
mathematical humanists to recover the figures implied by ancient authors – and reduced to 
unstable marginalia by medieval scribes – and the technical achievements of early printers to 
include these figures in their publications.  The commitment to canonize the visual dimension 
of the science led Iohann Müller, better known as Regiomontanus (1436–1476), to create a 
printing house in 1473 and to pursue a very ambitious publishing program.  His books 
(Nuremberg, 1474–75) present the first printed mathematical figures; some are metal-imprints 
rather than woodcuts.  In addition to being important precedents, Regiomontanus’s figures set 
graphic standard for subsequent scientific publications.  This is evident in the versions of 
Regiomontanus’s Calendarium printed by Erhard Ratdolt in 1476 at Venice, and in the 1477 
Bolognese edition of Ptolemy’s Cosmographia which introduced line diagrams with types for 
their letters.  The hundreds of figures in the editio princeps of Euclid’s Elements (Venice: 
Ratdtolt, 1482), printed using type-high metal rule set in plaster, epitomize the early printers’ 
commitment to solving the typographic challenges posed by geometric diagrams.  Despite 
Ratdolt’s claim of having invented a new printing method, the figures of the circa-1482 
Milanese edition of Peckham’s Perspectiva were printed with the same method.  My paper 
follows the technical developments of printed mathematical figures from 1474 to 1482, 
instantiating also how the material form of scientific incunables shaped the reception of their 
contents and the practice of Renaissance science. 
 



Leo Rogers, Oxford: Printing Mathematical Texts in England in the sixteenth century. 
The craft of printing in sixteenth century England faced a number of technical challenges, and 
when it came to the production of mathematical texts, both author and printer required not 
only creative imagination and ingenuity, but a serious improvement in resources and business 
management.  
 This talk will describe the conditions of the early printer’s workshop, the resources 
available, and the challenges to mathematical authors and their printers that brought about a 
flourishing industry by the end of the century. 
 
Gregg De Young, The American University in Cairo: Early printing of mathematics 

in Arabic. 
In the nineteenth century, modern mathematics became available in the eastern Mediterranean 
through the printing of Arabic and Turkish translations of popular European textbooks.  The 
Būlāq Press, founded by Muḥammad `Alī, Ottoman Viceroy of Egypt, and the American 
Missionary Press, established by the ABCFM station in Beirut, were among the leaders in 
producing typeset translations of European mathematics. Although these printers had learned 
important techniques from earlier European examples, the application of typography to 
Arabic raised some unique issues. In contrast to almost entirely verbal presentation of 
traditional mathematics written in Arabic, these translations reproduced both the notation and 
visual presentation style of their European originals.  This new notation posed technical 
challenges to the early printers as well as intellectual challenges to readers of Arabic.  Early 
Arabic typeset editions also experimented with both the production and placement of 
diagrams in mathematical texts.  The typeset translations experienced considerable 
competition from the printing of traditional mathematical treatises, typically by lithography, 
which more closely emulated the older visual presentation style of manuscripts.  The rapid 
spread of lithography reveals significant cultural opposition to the new visual and intellectual 
forms of mathematics introduced in the typeset translations.  This opposition involved a 
dynamic interplay of aesthetic expectations, intellectual preferences, and cultural / political 
factors. 
 
Matthew Landrus, Oxford: Leonardo da Vinci and the systematisation of information 
Although Leonardo never produced a printed volume, he prepared a large series of documents 
for books in script and print. For thirty years he prepared a treatise programme on subjects 
ranging at first from military technology, to human anatomy, to textile manufacturing. He 
addressed the natural sciences, from statics and dynamics, to hydrology and flight. From 1487 
onward, these treatises explained the ordered universe, from the mechanics of Nature, to 
human anatomy, to astronomy. Leonardo incorporated his studies of geometry and arithmetic 
into many phases of this programme, thereby addressing the roles of complex, precision 
systems of information and diagrams in publications. He was particularly interested in the 
applications of geometry and arithmetic that would define the necessity of a project. For 
specialised audiences he tried to offer new and useful approaches that were mathematically 
precise. At issue were systems of analyses and displays that would impress educated 
audiences. I will offer case studies of these systems of academic engagement, showing 
Leonardo’s uses of arithmetic and geometry for the improvement of technical explication in 
formal manuscripts and in preparation for printed volumes. Examples will include recently 
discovered evidence of his approaches to Euclid, Archimedes, Pythagoras, Fazio Cardano, 
Luca Pacioli, the rule of three, and orthogonal projection, for books on military engineering, 
civil engineering, painting, anatomy, and human proportion. 
 



Session 2: Instruments and tables 
Alex Marr, Cambridge: The Aesthetics of Early-Modern Printed Mathematical 

Instruments. 
 
Katherine Hunt, East Anglia: ‘Having a view of the whole together’: reading and 

navigating numerical tables. 
Early modern mathematical books often contain tables full of numbers: tables to be picked 
through, but rarely read in full. This paper considers the strategies used by authors and 
printers to help readers of mathematical texts navigate the numerical mass with which they 
were confronted. It explores the ways of approaching these tables, both as collections of data 
and as visual, material objects, related to other visual elements of mathematical books. I 
suggest that an investigation of the advice found on how to read these numbers reflects 
various types of tabular thinking in seventeenth-century England. 
 
Richard Kremer, Dartmouth: On Printing ‘Meaningless’ Numbers, or Controlling 

Errors in Incunable Astronomical Tables. 
The earliest mathematical tables to be printed in Europe were astronomical, issued by 
Regiomontanus’s print shop in Nuremberg. Although the printing history of Regiomontanus’s 
ephemerides and calendars is well known, errors in their pages of numbers remain 
understudied.  In this paper, I will test an hypothesis concerning the management of error in 
early print shops.  Regiomontanus’s ephemerides present daily longitudes of the planets to a 
precision of arcminutes.  Yet these numbers carry visible meaning since readers know that 
planets move smoothly through the heavens over time.  Printing errors in ephemerides, we 
might guess, would be relatively easy to detect and correct in proof.  Tables for syzygies and 
eclipses, however, present rows and columns of numbers that appear to be random.  Even 
across the 19-year Metonic cycle, the place and the time of successive full and new moons do 
not present patterns detectable in a page of numbers.  Were such ‘meaningless’ numbers 
printed with greater rates of error than the meaningful numbers of the ephemerides? 
 Using computerized algorithms that mimic the Alphonsine Tables, by which 
Regiomontanus computed his quantitative data, I can compare ‘accurate’ numbers against the 
printed numbers in the several dozen incunable editions of his ephemerides and calendar. 
 Preliminary results suggest that in his own shop, Regiomontanus printed tables with equally 
low rates of error in meaningful and meaningless numbers.  I have not yet examined editions 
printed after Regiomontanus’s death in 1475 by Ratdolt, Sporer, Liechtenstein, Hamman, 
Benalius, Emerich or Johannes and Gregorius de Gregoriis. 
 
David Bellhouse, Western Ontario and Bill Acres, Huron University College: Errors 

in mathematical tables.  
Numerical errors can creep into published mathematical tables. The study of these errors is 
carried out through the residuals, which are the differences between the tabular values and 
values that are obtained through correct calculation. Residuals are calculated to the same level 
of precision as in the table under study. If there is no error in a table entry, then the 
corresponding residual is 0. 
 There are at least five sources of error in mathematical tables: 

1. typographical errors in the printed tables; 
2. transcription errors in the original source that are copied into the published tables; 
3. round-off errors in calculation; 
4. calculation errors made by the calculator; and 
5. errors due to approximations used by the calculator to ease the burden of calculation. 

Error types 1 and 2 may not be easily separated unless both the printed page and the original 
source are available. Different errors may be identified by certain patterns in the residuals. 
Round-off errors will have residuals close to 0. Calculator errors have large residual values 



with no obvious trend in the digits within each residual. Typographical or transcription errors 
show up as large residuals in which only one of the digits differs from 0. 
 We illustrate this approach by examining sine and logarithm tables in John Napier’s 
1614 Mirifici logarithmorum canonis and annuity tables in Simon Stevin’s 1585 
L’Arithmétique, as well as published tables that are derivative from them. After accounting 
for the other types of errors, an analysis of the typographical errors is given. 
 
Session 3: Readers and collectors 
Renae Satterley, the Middle Temple Library: Robert Ashley (1565–1641): collecting 

and using mathematical books at the Middle Temple. 
Middle Temple, one of the four Inns of Court, has had a library since at least Tudor times, but 
was more formerly established in 1641 with the bequest of over 4000 books by Robert Ashley 
(1565–1641), a member of the Inn. 
 Amongst those 4000 books are over fifty works on mathematics printed prior to 1650 
as well as works on geometry, physics and surveying. The majority of the works are 
Continental imprints, including books printed in Paris, Frankfurt and Bologna amongst other 
places. The collection includes a few select works printed in England, including a copy of 
Thomas Hood’s 1598 The making and use of the geometricall instrument, called a sector. 
 This paper will show how an Inn of Court came to have significant holdings of early 
printed mathematics books and why it continued to collect scientific works well into the 
eighteenth century. It will also examine some of the more significant marginalia found in the 
works in an attempt to show how these books may have been collected and read by the early 
modern readers situated in and around the Inns of Court. It also meant as an introduction to 
this significant collection in order to make it better known to researchers in the field.  
 
Tabitha Tuckett, London: The Euclid Collection at University College London. 
In 1870, one of the century’s most significant private libraries on the history of mathematics 
was bequeathed to UCL by a former professor, John Thomas Graves. 
 Graves had collected widely, complementing a core of early mathematical texts with 
works on physics, applied mathematics, chemistry and biology, alongside law and Classics. 
He had acquired over 14,000 volumes in manuscript and print, including more than half of 
UCL’s current 200-odd incunabula, now one of the largest incunable collections in London 
outside the British Library. The bequest brought to UCL first editions of works by Newton, 
Priestley, Boyle, Kepler, Galileo and Napier, Salusbury’s Mathematical Collections of 1661–
5 with its rare second volume, and a fourteenth-century manuscript copy and eight incunable 
editions of treatises by Sacrobosco. 
 Among these treasures, the most complete collection in Graves’ library was of early 
editions of Euclid. This has since been expanded to over 400 volumes and provides a rare 
opportunity to follow within a single collection the challenges for early printers of one of the 
most influential mathematical texts, and the development and success of the solutions they 
found to those challenges. 
 The paper will highlight some of the achievements of early printing techniques 
illustrated by the collection, which ranges from Ratdolt’s innovative first printed edition of 
1482 through 83 of the editions printed before 1640. It will also give an overview of the 
extent of availability of the Elements in print, represented by first printed editions of 
translations into Italian, German, French, English and Arabic and the collection’s range of 
later translations into Turkish, Chinese, Persian, Hebrew and Finnish, among others, which 
trace the continuity of the text’s influence in mathematics education during the Early Modern 
period and beyond.  
 As fundamentally, for a work whose extent and origins have passed through 
numerous permutations, the collection illustrates some of the ways in which the text presented 
as Euclid’s Elements was constituted and its authorship presented in Early Modern editions. 



 The intention of UCL Special Collections is for this relatively unknown collection of 
Euclid texts to be more widely used and more readily accessible for research. The paper will 
conclude with a brief account of a project funded by the Niarchos Foundation to produce full 
catalogue records, conserve and digitise the collection, and to create a publicly accessible 
digital library. 
 
Benjamin Wardhaugh, Oxford: Error and its handling in Georgian mathematics 

books. 
A large number of mathematical books were printed in eighteenth-century Britain, resulting 
in a large number of errors. In a mathematical context these seem to have been relatively easy 
to make and relatively difficult to detect compared with other genres of writing. Authors, 
editors and printers could be culpable, and all could get involved in the detection and 
correction of errors, as could readers. In this paper I will look at some of the ways the threat 
of error was handled in Georgian mathematical books: how mathematical authors, publishers 
and readers responded to it. 
 
Dagmar Mrozik, Wuppertal: Mathematical authorship and its display in the Society of 

Jesus: Between individual and Jesuit.  
In this contribution, I shall discuss the display of authorship in the frontispieces of Jesuit 
mathematical writings in the early modern period. 
 When investigating mathematical authorship and its display in the early modern 
period, the Society of Jesus presents a very interesting case. The reason for this, however, 
does not lie in its broad scientific output per se, but in the mindset that it imposed onto its 
members. 
 The absolute willingness to being mobile in more than the spatial sense was one of 
the defining moments of this mindset. In particular, Jesuits were to teach all kinds of subjects 
at their colleges without specializing in any of them; the aim was to keep them loyal to the 
Society with no attachment to a certain location or field of study. 
 On the other hand, the order benefited greatly from its brilliant scientific minds, 
gaining and securing influence and financial support. Thus, Jesuits with an exceptional 
academic talent and interest were often allowed to develop it further. 
 Such an ambiguous approach had to have consequences for the self-understanding of 
Jesuit mathematicians and the understanding of authorship within the Society. In order to 
learn more about these consequences, I want to take a look at the frontispieces of Jesuit 
mathematical works and examine the direct (e.g. name, portrait, Jesuit emblem) and indirect 
(e.g. choice and meaning of imagery) ways in which authorship is displayed. By doing so, I 
hope to be able to categorize certain types of Jesuit authors as well as the display itself. 
 
Session 4: Space, time, and diagrams 

Robin Rider, Wisconsin: The power of negative space: eighteenth-century French 
mathematics in print. 

This paper explores the influence of textbooks, prolific publishers, and the Paris Academy of 
Sciences in the print culture of French mathematics in the 18th century, and ways in which 
conventions of mathematics in print helped to shape mathematical thought and teaching in the 
period. The paper draws upon close examination of typographic practices in French 
mathematical works from the late 17th century through the revolutionary era, with special 
attention to the output of the Academy’s “official” printers and other key Parisian publishers 
of mathematical titles.  
 Identifying and tracking conventional elements of notation, diagrams, and practices 
of mise-en-page over long runs of academy publications, well-regarded textbooks, and 
multiple editions of mathematical works can highlight changes in both content and 
representation, and can suggest useful categories for recording and assessing visual 



communication strategies in play in early modern mathematics. The paper pays special 
attention to the effects of white, or negative, space in organizing the printed page, reinforcing 
institutional prestige, and reframing mathematical discourse in “un très-bel ordre.” In 
particular, it argues that white space in mathematical publications could speak as eloquently 
as inked impressions of characters cast in lead.  
 
Travis Williams, Rhode Island: Managing Notational White in Early Modern Printed 

Mathematics. 
Art theorist James Elkins has used the term “notational white” to refer to the characteristic 
white space that occurs in most examples of mathematical writing, particularly in geometry 
and notational mathematics. He also invokes “notational thinking”: to be “impelled to explore 
possibilities suggested by the notation.” This paper will develop these ideas within the 
historical context of early modern printed mathematics and argue that it was, in fact, the 
management of blank space that characterized the simultaneous and reciprocally produced 
rise of notational mathematics and its increasingly printed distribution in the sixteenth and 
seventeenth centuries. The setting of notational mathematics required, in the crudest terms 
(which I hope to refine in the final paper), the solution to problems arising when type of 
different point sizes had to be placed in close proximity, with knock-on complications for the 
placement of type in the composing stick, the inclusion of blanks and spacers, and the locking 
of the forme during imposition. It is my argument that these problems and their solutions led 
to a reconception of “empty” space, presumably devoid of content or meaning, as in fact 
highly and finely gridded and full of mathematical potential. I will conclude with 
some hypotheses linking these phenomena of the print shop to larger issues concerning the 
vexed relationship of early modern geometry to new notational writing, the evident project of 
notational writing (algebra, dominantly) to discipline three-dimensional space and invoke 
higher dimensions, and the development of physical space as a gridded, analytic realm 
(Cartesian or otherwise). 
 
Stephen Boyd Davis, Royal College of Art: ‘If an idea bear any relation to quantity 

of any kind’: devising and printing historical time in the eighteenth century. 
The early eighteenth century saw the earliest ‘mathematical’ representations of historical 
time, particularly in France by Barbeau de la Bruyère (1710–1781) and Barbeu du Bourg 
(1709–1779), and in England by Joseph Priestley (1733–1804), whose phrase is quoted in the 
title. 
      The significance for mathematics lies in the model of chronology employed, derived from 
the concepts of number and of time advocated by Descartes and Newton. Previous 
representations offered by Eusebius and Scaliger, among many others, had sought to capture 
the entire chronology of the world, but only as lists or tables: history as an accretion of 
events. Now such events were conceived in a quasi-spatial, measurable continuum, and 
presented as such graphically. 
      The significance relative to printing lies in the techniques for these early ‘data 
visualisations’, a shift from letterpress to engraving in a truly spatial layout enabling patterns, 
clusters, outliers and lacunae to be shown for the first time. Anticipating later practice in 
quantitative visualisation, metaphorical, pictorial conceits began to be stripped away, but 
metaphor of course was never completely absent, and the paper will highlight the contribution 
of mapmaking as both metaphor and technique. 
      Questions arising include the affordability of paper, concern with imprecision and error, 
tension between rhetorical and mechanical approaches to knowledge, and the issue of 
orientation: if time is mapped to rectilinear space, which axis should represent time? In a 
recent publication, Stephen showed that for Barbeu du Bourg and Priestley – and as far back 
as Oresme (c.1320–1382) – this issue of orientation troubled graphical inventors. 
 


