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Demi-journée d’étude sur le thème « Le rôle des séries de problèmes dans la constitution de 
champs scientifiques » / « The role of series of problems in the establishment of scientific 
fields. » 

 La demi-journée est co-financé par le laboratoire HASTEC, le Centre Koyré et le GDR ‘histoire des 
mathématiques’. 

Program (14h-17h30)  

• Introduction (Alain Bernard) 

• Jeffrey Oaks (univ. of Indianapolis): « Early Arabic algebra:  A practical technique from an 
oral tradition or a science invented by al-Khwarizmi? » 
Répondant : Marc Moyon (Univ de Limoge, FRED-EA 6311) 

• Giovanna Cifoletti (EHESS, Centre Koyré) : « Mathematics for Jurists in the 16th century » 
Répondante : Iolanda Ventura (Univ. d’Orléans, IRHT) 

 Lieu et horaire: 14h-17h30 en  Sorbonne, salle Perroy. (pour l’accès, voir les indications 
sur http://lamop.univ-paris1.fr/spip.php?rubrique172) 

 
INTRODUCTION (A. Bernard) 
 
The present session, as the handout indicates, is basically organized in the general framework 
of the HASTEC laboratory and more specifically by the Centre Koyré, the team « Modernité et 
Révolutions » of Univ. Paris I, an the ANHIMA laboratory; since, moreoever, the contents 
discussed today have much to do with history of mathematics, it is also supported by the GDR 
« histoire des mathématiques ». 
 
The “complete argument” that has been sent to our contributors around March/April has been 
reproduced in the first printed handout [handout 1 = 4 pages]. This text is quite long and its 
rationale is not entirely explicit, so what I will do here is only to summarize the basic contents of 
this text and, above all, to try to make out the basic ideas and questions that underly it. I will try 
to do that by explaining how we came to such an argument and to the choice of our speakers 
(Jeffrey and Giovanna) and of their respective respondents (Marc and Iolanda). These 
contextual reasons have much to do with the very nature of the seminar to which we today 
contribute, as well as of the project on series of problems to which this session also belongs. In 
this way I will also introduce the colleagues I have mentioned and explain some connections 
between their research topics. 
 
Let me begin with the seminar organized by Jeanne Peiffer and Bruno Belhoste, in the 
framework of the ‘collaborative axis’ named “cultures de sciences et technologies de savoir” of 
HASTEC. The seminar is entitled “« Modalités historiques de la constitution des savoirs 
scientifiques : problèmes de légitimation et de démarcation » and its basic purpose, for the 
present year [see argument of the seminar, handout2], is to reflect about the frontiers of 
scientific domains recognized as such by the actors, and how these frontiers are 
historically constructed. More specifically, one of the problems raised in the argument 
touches on the objects and practices that have been inherited, either to be contested or 
elaborated (or both?), so as to contribute to the constitution of scientific domains. 
Jeanne and Bruno point out the role that effects of organization, ordering and structure 
might play in this process. Correlatively, they insist that we should pay attention to the long 
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term process of circulation of these objects and practices, in relation to the building of 
communities of experts. 
 
As for us today, the scientific domain that will be of special interest to us will be the science of 
algebra, in full knowledge of two crucial facts (1) that algebra has not always been conceived as 
a legitimate scientific domain, but also as a efficient technique for problem solving, with no 
necessary relationship to scientific theories; and (2) that there are disputes about how and 
when it was constituted as a science. For example, depending on whom you might read on the 
history of medieval algebra, and depending also on what kind of corpus the corresponding 
historians have studied, you will find those who tells us that algebra became a science with the 
seminal work of Al-K in the 9th cent, and others who would defend the idea that algebra 
basically remained a problem solving technique and did not reach the generality and 
‘scientificity’ it later acquired – later meaning: in the Renaissance period and in modern times. 
 
This alone could account for the choice of the two main orators, Jeffrey Oaks, who works at the 
university of Indianapolis in maths and history of mathematics, with a special interest for the 
history of medieval algebra. Jeffrey has published, with some co-authors like Mahdi 
Abdeljaouad, who is also here today, several enlightening articles on medieval Arabic algebra 
with a strong emphasis on the special language(s) used in this context. Jeffrey has examined in 
particular, on the basis of a thorough examination of a wide range of sources – esp. textbooks 
in arithmetic and algebra, the value and scope of algebraic methods for Arabic authors. As for 
Giovanna, she has been working already for a long time on the late Renaissance 
mathematicians who contributed to make algebra a scientific discipline – like Viète, Peletier, 
Gosselin or many others. In her perspective, this shift has much to do with the rhetorical training 
and conception that these same humanists had; her approach to the history of Renaissance 
algebra does therefore call to the ‘wider picture’ afforded by the study in general of the shifts in 
the conception of science and technique that occurred in this period 
 
What is important here for us, perhaps, and this  brings us back to the core of Jeanne’s and 
Belhoste’s argument, is that  these two researchers heavily focused on the series of problems, 
composed of arithmetical and commercial problems for their main part, that are most probably, 
in this case, the objects around which a science of algebra was constituted on the long term. 
The related practices probably refer here to the way these problems came to arranged, 
classified, and structured along a long process that can hardly be distinguished from the long 
term history of series of arithmetical problems and of their solutions, the scope of which 
extended much over the algebraic method.  
 
This naturally leads me to the second research project, to which the present session is related, 
and which especially focuses on the generic objects that we chose to call “series of problems”. 
Again, I will not enter here into every detail of this project, to which many people in this room 
agreed to contribute. Let met only pinpoint a few important features and key arguments of this 
project: 

- First, we decided to take as the focus of our inquiry a generic objet, “series of problems”, 
‘generic’ meaning that we refer to any text that is composed of questions and answers, 
whatever the logic of this composition. Most important is the fact that the answers might 
eventually call to various fields of knowledge or methods. 

- Second, this generic ‘genre’ poses thorny historical problems, for these kinds of series 
usually have a very long story that calls for wide diachronic perspectives; on the other 
hand, understanding each series requires contextual study, calling to elements of cultural 
history. How to reconcile the two aspects, diachronic and synchronic, is an interesting and 
deep question 
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- Finally series of problems are often “under-determined” for lack of prefaces, explanations, 
commentaries or apparent rationale that would account for the exact value they have for 
those who studied, used, commented or transformed them. 

Then our basic claim is that more than one single ‘cultural’ perspective is necessary in each 
case to understand better the structure and nature of these historical objects: this is expressed 
by saying that these series are at the crossroad of several ‘cultures’ and that only as crossroads 
can they be fully understood. 
 
This reminder leads me to my second presentation of both the speakers of today and their 
respondents, Marc Moyon and Iolanda Ventura: for what we need to take into account in the 
background of the progressive elaboration of such scientific disciplines as algebra, is the fate of 
dozens of series of problems, with often no recognizable or straightforward order or basic 
theme, some of them very prestigious, like the collection of problêmata attributed to Aristotle 
from antiquity onwards, some others looking like textbooks many of which are still unexplored, 
esp. in the Arabic context. Thus, I have alluded to the fact that Jeffrey’s studies are based on 
the extensive examination of a significant number of treatises that, not long ago, were 
considered of minor interest to historians of Arabic science; Marc Moyon is teaching at Limoge 
university and his research subjects bear on Arabic and Latin treatises written in the form of 
series of problems that he edits and interprets > for this reason, his works, at a certain level, 
goes quite into the same direction than Jeffrey, in the sense that he is exploring a literature that 
has been until now relatively neglected. Similarly, Giovanna usually checks the progressive 
evolution, through successive editions, of textbooks in arithmetic and algebra, paying attention 
to the format and rules of their composition. This format, in the Renaissance period, had much 
to do with the prestigious models afforded by antiquity. Iolanda Ventura precisely works in 
IRHT, among other subjects, on the translations or commentaries of the Aristotelian 
problêmata. For example, she has recently presented her thoughts about a commentary of an 
Italian physician, Ludovico Settala who spent much time commenting on the problêmata, and 
showed how this kind of endeavor reflects a fundamental shift in the role and conception of 
such collections, a shift that has much to do with the rapid changes in the conception of science 
and technique in that period. 
 
**** 
 
Given these contextual elements, let me now go back to the argument of this session, as we 
first conceived it. I won’t go through the long text that Giovanna, Stéphane and myself have first 
elaborated. I just would like to summarize the basic idea of it. Very clearly, our basic claim is 
that the situation that is found in the Renaissance period raises a certain kind of historical 
questions that we think are retrieved in other periods, mainly Latin and Arabic Middle Ages, or 
even in Antiquity.  
 
As far as the Renaissance period is concerned, the questions raised have to do with a kind of 
global change in the very conception of science, techniques and their mutual relationship. This 
change can be recognized in the way classical texts like the ancient ps-Aristotelian problêmata 
were translated, expanded and commented upon, as scholars like Iolanda show, following 
previous studies like Ann Blair’s. It is also related to a change in the status of scientists, the 
position of whom comes closer to that of craftsmen; to a change in the conception of scientific 
method, in relationship to the reform of rhetoric; and to the raise of new genres of books. 
 
Then the drastic and visible changes in the conception of algebra, and of algebraic treatises, in 
this period, can be viewed as an example of this shift, among others. In other words, the way in 
which the conception of algebra changes needs to be understood on a more general and 
complex background; and the writing of books of algebra, as an independent topic with 
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scientific legitimacy, follows a more general scheme that concern other disciplines and more 
general changes occurring in the same period. 
 
The similar need for a ‘general background’ against which algebra and algebraic techniques 
changes their status can be felt for other periods. Although our ‘long’ argument tries to make 
this point for several different periods, I will basically limit myself here to Arabic Middle Ages, 
due to the research topics of Jeffrey and Marc. 
 
For this period, our point of departure has been an interesting synthesis by Prof. A. Dallal, who 
is teaching history of medieval science at the Amercian university of Beyrouth. He argues in his 
study “Islam, Science and the Challenge of History”, that the relative autonomy of the various 
‘cultures of sciences’ in this period, compared to other cultural forces like philosophical or 
religious ones, can be evaluated on the examination of discussions of various problems (in 
astronomy, or medicine, or mathematics) for which answers can differ according to competing 
sources of legitimacy. Problems, in Dallal’s view, play the role of ‘observatories’ of (eventually) 
competing epistemologies, as well as the birth of new legitimate sciences, that could equally 
have been considered only as techniques. 
Arabic algebra, in this context, is often chosen as a typical example for which an ancient 
technique gained the legitimacy of a new mathematical genre and science. This brings us back 
to the debate I have alluded to at the beginning: for what is “algebraic”, in this context and for 
the actors themselves, could basically refer to a problem solving technique; but following 
another meaning and more traditional approach, well represented by the works of R. Rashed 
and that Dallal recalls in this book, what is “algebraic” can also designate an original domain, 
born in the Islamic period with Al-Khwarizmi’s Abridged (treatise) on calculation through 
restoration and comparison. The point is that this domain was recognized as such by al-K.’s 
successors and, in this sense, acquired a scientific legitimacy and autonomy. Dallal himself 
suggests that the two views might be compatible with each other, if we take care to situate this 
tension in the terms of the actors themselves, who explicitly dealt with the mutual relationship 
between techniques and legitimate sciences.  
 
The important point is that, like for the Renaissance period, this debate is probably connected 
to the examination of the structures of the treatises that effectively use and/or deal with algebra: 
according to each case, does the structure of these books – especially the fact that they include 
series of problems solved by the same method – induce the recognition of a scientific domain, 
or not? And why?  
 
Similar problems are retrieved in the Latin Middle Ages or in Antiquity: I do not develop 
 now this point as it is done in our ‘long’ argument > we might eventually come back during the 
discussion to these possible points of comparison. The only thing I would like to mention in 
connection to Antiquity, and to the work I am now doing on Diophantus with Jean Christianidis, 
from the university of Athens, is that I am personally convinced that if we could put together the 
long term tradition of ‘schematic solutions’ which is characteristic both of the Diophantine 
technique and algebraic methods, and the particular way in which this schematism might be 
connected to questions of scientific or cultural legitimacy in each case, then this would bring 
much insight for our historical understanding of why Diophantus’s method appears at the same 
time similar and dissimilar to algebraic techniques 
 
So what I mean is that the discussion of today is an exciting one, and that might be very useful 
for other periods. >> CHECK TIMING 


