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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) 

 
THE ARGUMENT sent to contributors (A. Bernard, G. Cifoletti, S. Lamassé) 
 
We propose here an overview of historical facts and difficulties on which contemporary 
research concentrates. Touching on the history of science and ‘science building’ (or ‘mise en 
science’) through the constitution and ordering of series of problems in Antiquity, Middle Ages 
and Renaissance periods, the following synopsis is meant to give an idea of the key importance 
of this issue. We propose to begin in reverse order with the Renaissance period, in which those 
phenomena are most noticeable, and to continue with Middle Ages and Antiquity. 
 
************** 
In the Renaissance period, the problem form in scientific writing and the series of problems in 
scientific texts were a point of contact between techniques and sciences. On the one hand, 
encyclopedias starting with the classical Problemata were transformed to contain materials 
coming from arts and crafts (Blair 1999). On the other hand, the very attitude of the idealized 
scientist (the scientific persona) could be seen differently: dealing with a problem, scientists 
should drop for a moment the study of causes and doctrines, in order to face a specific case. 
First, this put the scientist in the same position as the craftsman. Second, this implied to appeal 
to the help of a method. So, science became more a matter of method and art of thinking than a 
matter of knowledge of previous doctrines. Arts of thinking and inventions were quite 
sophisticated and were equipped to deal with problems and series of problems. Furthermore, 
the solution of some problems posed immediately the question of examples of solvable 
problems, of the examples typical of a certain class of problems as well as the transformation of 
problems in order to be recognized as belonging to a certain class. Classes of problems were 
organized according to these rhetorical rules in a structured manner such as chains or trees. 
The books, and especially the newly conceived books about the “new” disciplines were written 
following that structure. This is not only true of the famous Ramistic style texts but also of a vast 
literature of the type "How to teach and how to learn…" (in Latin: De ratione docendi 
discendique disciplinae). 
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A typical example of transformation of technical problems into scientific problems is the case of 
algebra. During the sixteenth century, the algebraic problem was translated into an equation. 
This process culminated with the definition of canonical equations representing classes of 
equations and the corresponding series of problems. As a consequence, books of algebra, 
which appear as repertoires of algebraic problems, are in fact structured by the problem series 
they contain. Progressively the algebraic sections of arithmetical books got transformed into 
independent algebraic treatises in which the order of complexity is translated into the degree of 
the corresponding equations. This resulted from a conscious application of the rhetorical arts of 
thinking to the algebraic techniques, in the order as well as in the very structuring of the 
conceptual framework of the book. At this crucial moment algebra itself became an autonomous 
topic, appearing again in special books as in the classical texts of the Arabic tradition. 
 
***************** 
Now, we must note that historical questions of the same kind are retrieved in the context of 
Arabic and Latin Middle Ages. 
 
Thus, for Arabic and Islamic Middle Ages, A. Dallal argues in a recent and enlightening 
synthesis (Dallal 2010) 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 rated 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. In 
particular, this enables one to recognize that some sciences, like mathematical astronomy or 
medicine, had quickly gained a certain degree of autonomy and legitimacy – in spite of their 
intrinsic relationship to empirical observations and techniques. Problems, in Dallal’s view, 
therefore 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. For what is 
“algebraic”, in this context and for the actors themselves, could basically refer to a problem 
solving technique, eventually following specific schemes that are shared by much wider cultural 
areas than the Arabo-Islamic area: this is basically the kind of outline recently defended by J. 
Oaks (2012) or to some extent by A. Djebbar (2005). But following another meaning and 
approach, 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 at the 
beginning of the 9th century. This domain was quickly recognized by al-K.’s successors and 
acquired a scientific legitimacy and autonomy. This special form taken by some of the ‘algebraic 
treatises’, following R. Rashed’s thesis, partly takes its origin from ‘native’ Islamic disciplines, 
like linguistics and its derivatives (2007). The two views, according to Dallal, are probably 
compatible with each other, at least 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. Moreover, this debate should rely on 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? 
 
********* 
At the end of the Latin Middle Ages, in a similar manner, the fusion of various traditions of 
problems actually takes place. Among the remarkable aspects of this phenomenon, let us note 
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the fact that the compendia containing series of problems belong to a much wider culture of 
problem that goes much beyond the field of mathematics as it is defined today. This culture is 
an outcome of various disciplines like philosophy, theology or rhetoric and is also related, from 
the 13th century onwards, to the way of teaching characteristic of the university and based on 
disputatio. The series themselves are objects to be learned, to think about, but they are also 
used for entertainment. 
From the 12th century onwards, in this context, emerges a tradition of books classifying and 
ordering problems under the heading of rules that altogether define fields of application (J. 
Hoyrup). The contacts with the Arabo-Islamic world give an access to works in which algebra is 
put in relation to problems taking the trading environment as a basis, as is the case for the Liber 
Mahameleth. If the latter work was not largely diffused, the Liber Abaci (1202) of Leonardo of 
Pisa enjoyed more success. Leonardo’s book is also based on a stronger organization of the 
treatise and a constant way and back movement from social practices and attempts at 
mathematical abstraction. The transition from practical wording to a more abstract style seems 
more widespread in Italian works written in the vernacular language from the 14th century 
onwards. All these works, in a nutshell, are the theater of strong interactions between their 
various aspects; therefore, they are at the core of a kind of “science building” (mise en science) 
relying on the deliberate progressivity of the problems used, from arithmetic to algebra. 
In the 14th century, works like those of Barthelemy de Romans, Nicolas Chuquet or Luca 
Pacioli are good examples of conscious attempts to reconcile and make a synthesis of various 
cultures. They offer contents that might satisfy craftsmen and technicians, but also men of 
science. They propose an organization of mathematical knowledge in which algebra has a role 
to play, insomuch as it is capable to solve whole classes of problems. 
 
********* 
Finally, already in Antiquity similar questions are met with. Classical collections like the 
Aristotelian Problemata (eventually reflected and reenacted in influential authors like Plutarch of 
Chaeronea), collections of difficulties in the commentary tradition on Aristotle, influential series 
of problems in particular sciences (like mechanics or geometry) had progressively given 
problems an importance and centrality that was partly related to the fact that they were the 
place, not only for ‘technical’ solutions, but also for epistemological discussions. Furthermore, 
the very notion of problem became the focus of deep philosophical debates. Thus, late 
commentators on Euclid, like Pappus of Alexandria or Proclus of Lycia, discussed the scientific 
legitimacy of geometry by recalling the old, mythic debate between the followers of Speusippos 
(who deemed mathematics to be theory making) and those of Maneachmos (who thought it was 
all about problem solving). Accordingly, commentators like Proclus eventually reconciled the 
two views by building series of problems leading to theoretical insights (Bernard 2010). All this 
indicates that series of problems, as well as the very notion of problem, became in antiquity a 
crossroad for ‘technical’ solutions and epistemological discussions, thereby imparting a 
scientific luster to those techniques. 
The case of Diophantus’s Arithmetica (dated perhaps around the 3rd c. AD) is very interesting 
in this respect, since this treatise is composed of hundreds of problems, the solution and 
organization of which follow a general scheme that is allusively exposed in the sophisticated 
introduction to the treatise (see Bernard and Christianidis 2012). This special organization 
obviously induced some of Diophantus’s readers, especially in the Renaissance period, to 
recognize in this structure and contents a degree of scientific legitimacy that could not be found 
in ‘vulgar’ arithmetical works. In such cases and context, the problem is raised again, whether 
the special structure of series of problems, especially the way they are introduced and/or 
commented upon, was from the outset (that is, here, for the ancients) related to their conscious 
effort to impart them scientific, or at least cultural, legitimacy. 



Séminaire « Modalités historiques de la constitution des savoirs scientifiques : problèmes de légitimation et de 
démarcation »coordonné par B. Belhoste et J. Peiffer dans le cadre du laboratoire HASTEC 

Projet de recherche « les séries de problèmes comme carrefours de cultures » dans le cadre du laboratoire HASTEC, en 
association aux centres de recherche CAK, ANHIMA, IRHT, EA 127     4/4 

 
***************** 
All in all, we see that, to some extent, all the questions that were highlighted for the 
Renaissance period can be recognized to be relevant for other periods. Series of problems with 
their solutions have long been the subject of specific reflections on the part of the actors. On the 
one hand, these reflections do not seem separable, in some cases at least, to the effort to build 
or define new scientific fields and communities. On the other hand, they also seem strongly 
related to the concrete structure given to series of problems. In the spirit of the project “Les 
séries de problèmes comme carrefours de cultures”, our purpose is then to situate each 
approach of this general problem in various contexts, so as to emphasize the specificity of 
historical situations. At the same time, we would like to take the risk of diachronic insights, 
especially because the technicality of problem solving is typically recognized to have crossed in 
many cases the barrier of cultures and times – but we might also conjecture that even the 
attempt to build a scientific domain from problem solving techniques, through the study of 
specific series of problems, is a diachronic phenomenon to some extent. The touchstone, in this 
double investigation, is certainly the inquiry about the actual structure of the works we are 
dealing with, i.e. the way in which series of problems are introduced and organized, etc. 
 
Following the general format of the seminar on the ‘mise en science’ (science building) 
organized by Jeanne Peiffer and Bruno Belhoste, we do not pretend to cover the whole subject 
today, but only to take two paradigmatic cases that should help us to inquire more deeply into 
the historical and epistemological questions which underlie the above mentioned issues.  
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