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The Motley Practices of Generality in Various 
Epistemological Cultures

Karine Chemla
The Hans Rausing Lecture

2017

 Generic, general, universal.
Uniform, unified. 
“For almost all,” “except for a set of measure zero,” 
particular, special, exceptional, pathologic. 
Principle, law, general method, ad hoc solution. 
Model, example, case, paradigm, prototype.1

This list is composed of terms that occur in the context of scientific activity (and 
for some of them, only in such contexts). Each item of this list captures an assess-
ment of the degree of generality of given entities or statements. These terms do not 
however occur uniformly across settings. This statement holds true diachronically. 
It also holds true synchronically: at the same time period, different mathematical 
milieus may for instance show collective use of different terms related to the gene-
ral.
 This was the simple remark that formed the core hypothesis of the histo-

1 This is a quotation from (Chemla, Chorlay Rabouin 2016), p. 1. The book that this prologue opens emerged from a collective 
project about generality carried out in the context of  the research group SPHERE (formerly REHSEIS). The prologue explains the 
collective work that made the book possible. My debt towards the participants in this project, as well as towards the members of  the 
project “Mathematical Sciences in the Ancient World (SAW)”, with whom I have carried out research on ancient China in the last 
decade, will be manifest in what follows. It is my pleasure to extend my thanks to them. I am also grateful to Professor Otto Sibum 
for having invited me to give this lecture and present my views on issues that are dear to me. John Mumma has most generously 
offered help to prepare the final version of  this text, and it is my pleasure to express my deep gratitude towards him. The final form 
of  this text owes a lot to Armel Cornu-Atkins, Eric Gurevitch, Kristine Palmieri and Morag Ramsey, whom I am happy to be able 
to thank here.



8

rical inquiry into generality that the research group SPHERE conducted between 
2004 and 2009, and that eventually led to the publication of The Oxford Hand-
book of Generality in Mathematics and the Sciences (2016).
 This remark suggests that, in different contexts, actors have valued 
and understood generality in different ways, and also that depending on the 
collective in which they worked, actors have dealt with specific types of “gene-
ral” entities, statements, procedures, and arguments. In the context of this pro-
ject, our common aim has thus been to show precisely how (and why) different 
collectives of actors have prized generality, and also, how they have shaped these 
specific types of “general” entities, statements, procedures, and arguments. 
 In practice, we have been interested in how actors have introduced spe-
cific terminologies and other textual resources to distinguish between different 
levels or forms of generality, and how subsequently they have designed ways to 
work with and in relation to these different levels or forms. When possible, we 
have naturally also been interested in the actors’ discussion about the virtues that 
they attached to the general, the ways in which these virtues enmeshed with their 
projects, and the various other epistemological values that actors often—but not 
always— associated with the general. The book that came out of this reflection 
contains a collection of case studies dealing with generality in different settings, 
and in the context of different disciplines and sub disciplines. However, these case 
studies mainly consider scientific practices in early modern and modern Europe as 
well as, albeit to a lesser extent, in North America.
 The text that the reader has in his or her hands aims at uncovering the 
hidden face of the research project on which the book rests, that is, my own re-
flections on the valuing of generality in mathematical traditions to which ancient 
Chinese documents attest. My goal is not only to formulate the conclusions of 
decades of research on the topic, but also to put forward a general thesis. Namely, 
that actors have shaped various types of general entities, statements, procedures, 
arguments, in relation to scientific issues on which they were working, the type of 
knowledge they hoped for, and also in relation to other aspects of their scientific 
practice.
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 In conclusion, I will briefly turn to an episode in the mathematics of so-
called “modern Europe”, since it gives us evidence to address an important issue 
that arises when one considers, as I do, generality as something collectively shared 
in some settings, but specific to these settings.

What is at stake in ancient mathematics?

Actors of the past did not always formulate their reflections on generality 
explicitly, and when their writings bespeak an interest in generality, actors were not 
always explicit as to how and where they considered generality ought to be put in 
play. As is often the case, ancient history provides the most critical examples in this 
respect, since the historian often has only sparse documents which contain no me-
ta-level statements that might reveal the actors’ reflections on generality and their 
practice of it. Such cases demand that we devise methods as rigorous as possible, if 
we want to address the issues in which we are interested. In my view, ancient histo-
ry is a most inspiring reservoir of methods for approaching the sources of the past 
in general, since in ancient history, without method, we are prone to draw invalid 
conclusions. We thus have no other option but think about how we proceed. I have 
chosen to dwell on this difficulty with an example taken, precisely, from ancient 
history. 
 Now, why ancient mathematics in China? The reason is simple. Chinese 
mathematical texts from antiquity give many clues that generality was a major epis-
temological value in the eyes of their authors or compilers. This is most notably 
the case for the canon The Nine Chapters on Mathematical Procedures (Jiuzhang 
suanshu 九章算術), which I take to have been completed ca 1st century CE and 
whose title I abbreviate hereafter into The Nine Chapters.2 By examining various 
facets of The Nine Chapters, we will encounter a great variety of expressions of the 
general that are quite specific, and we will be in a position to pose several important 

2 For a critical edition, and a translation into French of  this canon and its major commentaries, see (Chemla and Guo 2004). In what 
follows, unless otherwise mentioned, I rely on this critical edition.
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questions and to suggest conclusions with respect to generality.
Like other canons of the past that Li Chunfeng 李淳風(602-670) and 

the associates working with him assembled together in a collection entitled The 
Ten Canons of Mathematics in 656,3 The Nine Chapters is mainly composed of 
mathematical problems and procedures (in modern terms, algorithms) solving 
these problems. One exception to this rule must be mentioned here. The canons 
gathered together in 656 also included The Gnomon of the Zhou, whose date of 
completion is unclear. The received version most certainly contains sections da-
ting from around 100 BCE. However, it also contains sections that were pro-
bably written as late as the 1st century CE.4 This canon deals with mathematical 
knowledge used for calendrical and cosmographical issues. Procedures are central 
to this canon, but it is not structured around mathematical problems. None the 
less, unexpectedly enough, it contains a discussion about the ideals to be assigned 
to a mathematical practice with problems, which will prove to be useful below.

The editors in 656 did not only prepare new editions of all these canons, 
but they also selected and edited ancient commentaries on them, which they 
deemed important. In the case of The Nine Chapters for instance, they chose the 
commentary that Liu Hui 劉徽 had completed in 263. Finally, Li Chunfeng et al. 
composed a sub-commentary on all canons. The decisions taken in the 7th century 
with respect to the editions of the ancient canons, or their interpretation, were so 
influential that there is no ancient edition of The Nine Chapters, or of The Gno-
mon of the Zhou, that does not include the commentaries selected in the 7th century 
and the subcommentaries composed in this context. We are thus justified in consi-

3 (Qian 1963) provides a critical edition of  The Ten Canons of  Mathematics on which, unless otherwise stated, I rely.
4 (Qian 1963), pp. 11-80, gives a critical edition of  The Gnomon of  the Zhou [Dynasty] and the ancient commentaries on the canon 
selected by Li Chunfeng and his associates. These commentaries include Zhao Shuang’s 趙爽 third century commentary and Zhen 
Luan’s 甄 鸞 sixth century additional commentary, as well as the subcommentary that Li Chunfeng et al. composed in the context 
of  editing the collection. (Cullen 1996) contains a translation of  The Gnomon of  the Zhou into English, but not of  its commentaries. 
Historians have expressed different views about the completion date of  the book. (Qian 1963), pp. 3-4, suggested that the book 
had been composed around 100 BCE, whereas (Cullen 1996), pp. 138-156, suggested distinguishing between various sections in The 
Gnomon of  the Zhou, which, he argued, had been written at different time periods. For him, some sections date from the first century 
BCE, and others from the early first century CE. In the introduction to their edition of  The Gnomon of  the Zhou, (Guo Shuchun 
and Liu Dun 1998) suggest that the main part of  the book took shape at the latest around 100 BCE, and perhaps much earlier, 
although it underwent minor changes later on. Using a new kind of  argument, I have in (Chemla 2013) suggested another method 
of  segmenting the book and dating its various parts. The results accord with the assertions that the third century commentator on 
the canon makes on this topic.
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dering these different layers of text as they came down to us as testifying to a single 
and shared mathematical culture (at least as a first approximation).
  Another important point confirms this assumption. Immediately after 
Li Chunfeng and his associates edited and also commented upon these canons and 
their commentaries in 656, these new editions were used together as textbooks, in 
the “School of mathematics”, which was one of the schools composing the Impe-
rial University.5 This too suggests that 7th century actors considered these canons 
as being part of the same mathematical culture, in a sense of this expression to be 
made clearer. However, this does not mean that the same conclusion holds true for 
all mathematical documents that were written in Chinese at the time. We will soon 
invoke other ancient mathematical documents in Chinese that testify to other 
ways of practicing mathematics or, in the terms I just used, to other mathematical 
cultures. 
 Now, if we focus on the canons, several questions come to mind: How 
was generality expressed in them? How was it practiced in the context of the 
mathematical activity that the canons bespeak? How was generality sought-for? 
How was it understood? And finally, how can we, as observers, grasp the effects 
of the interest in generality in the knowledge displayed in, for instance, The Nine 
Chapters?

Working with clues
 
 I have stated above that Chinese mathematical texts from antiquity— 
such as, most notably, the canon The Nine Chapters — give many clues that gene-
rality was a major epistemological value for their authors (or their compilers). As is 
typical for ancient history, clues are in fact one of our main sources of information, 
since at first glance, The Nine Chapters includes no straightforward declaration on 
generality. This should not surprise us: after all, the same holds true for Greek geo-

5 On mathematical education and examinations in this context, see (Volkov 2014).
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metrical texts of antiquity such as Euclid’s Elements. How can we, in such cases, 
interpret the clues and describe our actors’ take on generality? 

In the case of The Nine Chapters, we are fortunate enough to have The 
Gnomon of the Zhou, whose date of completion is, as we have seen, unclear, but 
which seems to be (at least in parts) contemporary with The Nine Chapters. The 
Gnomon of the Zhou does contain a theoretical discussion on the practice of mathe-
matics that sheds light on the clues present in The Nine Chapters. In addition, 
also for The Nine Chapters, two long commentaries are available. One dates from 
the 3rd century and was written by Liu Hui, and the other from the hands of Li 
Chunfeng et al. was added in the 7th century. Both commentaries were passed 
down with the classic.

Like The Nine Chapters, Liu Hui’s and Li Chunfeng et al.’s commenta-
ries give pride of place to procedures and, although to a lesser extent, to mathema-
tical problems. They also mention the same computing tool as the one mentioned 
in the Canons, which consisted of rods representing numbers on a calculating 
surface. However, unlike The Nine Chapters, the commentators refer to visual 
tools like diagrams and blocks. Moreover, they systematically present proofs of the 
correctness of algorithms contained in The Nine Chapters. It is precisely in the 
context of proofs that they make use of visual tools. Finally, the commentators 
offer reflections on mathematical knowledge and practices, as well as philosophical 
developments on them. These reflections are essential for us, as is the fact that the 
commentators are the oldest readers of The Nine Chapters whom we can observe. 
Examining how they read the canon is the best method we have to understand how 
ancient readers interpreted The Nine Chapters. This method is not ideal, especially 
given the gap in time between the composition of The Nine Chapters and the writ-
ing of their commentaries. However, this is one of the only methods available, and 
when elements from the commentary align with clues from the original canon, 
or with the evidence yielded by The Gnomon of the Zhou, it seems we are on safe 
ground.
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Yang Hui 楊輝, Mathematical Methods Explaining in detail the Nine
Chapters 詳解九章算法, 1261. Edition Yijiatang congshu 宜稼堂叢書,

by Song Jingchang 宋景昌, printed in 1842, p. 98a
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A first example will illustrate how essential the evidence provided by the 
commentaries is for us, to grasp formulations of the general in The Nine Chap-
ters. Box 1 contains a typical specimen of a problem with a procedure in The Nine 
Chapters (I have abbreviated the text, keeping only its main features).6

 
SUPPOSE THAT 5 PERSONS [of different grades —the grades being 
expressed by the first integers 1, …5] SHARE 5 UNITS OF CASH IN SUCH 
A WAY THAT WHAT THE 2 SUPERIORS OBTAIN IS EQUAL TO 
WHAT THE 3 INFERIORS OBTAIN. ONE ASKS HOW MUCH EACH 
OBTAINS. 
ANSWER: THE FIRST PERSON OBTAINS 1 UNIT OF CASH 2/6 OF 
A UNIT OF CASH; THE SECOND (…) 
PROCEDURE: ONE PUTS [ON THE CALCULATING SURFACE] 
THE UNITS OF CASH AND THE WEIGHTS IN FUNCTION OF 
THE DEGREE THAT MAKE A PROGRESSION (IN THE SHAPE OF 
A PLANE SECTION OF A) CONE. ADDING UP THE (WEIGHTS IN 
FUNCTION OF THE DEGREE CORRESPONDING TO) THE 2 SU-
PERIORS MAKES 9. ADDING UP THE (WEIGHTS IN FUNCTION 
OF THE DEGREE CORRESPONDING TO) THE 3 INFERIORS 
MAKES 6. 6 IS SMALLER THAN 9 BY 3. ONE UNIFORMLY ADDS 3 
TO THEM (THE WEIGHTS IN FUNCTION OF THE DEGREE). IN 
AUXILIARY, ONE ADDS THEM (THE WEIGHTS IN FUNCTION 
OF THE DEGREE) TOGETHER, TO MAKE THE DIVISOR. ONE 
MULTIPLIES, BY THE UNITS OF CASH THAT ARE SHARED, THE 
(WEIGHTS IN FUNCTION OF THE DEGREE THAT ONE HAD) 
BEFORE THEY WERE ADDED TOGETHER, WHICH RESPECTIVE-
LY MAKES THE DIVIDENDS. CARRYING OUT THE DIVISIONS 
OF THE DIVIDENDS BY THE DIVISOR YIELDS THE RESULTS IN 
UNITS OF CASH.

 Box 1: Problem 18, Chapter 6, The Nine Chapters

6 Note that here and in what follows, I will translate the texts taken from The Nine Chapters in block letters, whereas the commentaries 
will be translated using lowercase letters. (Chemla 2003) gives a full analysis of  the problem, and develops the arguments underlying 
the assertions made below about it.
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 The mathematical details are unimportant, and I will not comment on 
them as a description of the key features of this piece of text is sufficient for my 
argument here. The problem poses the question of how to share 5 units of cash 
among 5 people. These people are probably officials, since the sharing must be 
unequal, giving as a whole as much to the two superiors as one gives globally to 
the three inferiors, while determining shares that reflect their different ranks in the 
bureaucracy (which are linked, respectively, to the sequence of numbers 1, 2, 3, 4, 
5).
 Like many others, the outline of the problem presents a specific situation 
and mentions specific values for the magnitudes involved. After the answers are 
given, following the general rule that holds true throughout the book, The Nine 
Chapters formulates a procedure solving the problem. Without entering into the 
details, let me point out that the procedure is formulated by reference to the pro-
blem (it mentions superiors, inferiors, cash…), and it even mentions the specific 
numerical values of the statement (as is clear with 6, 9, which derive from the data).
 These remarks will prove important below. The key point here is that in 
this case, the procedure is correct. It correctly solves the problem, as well as pro-
blems sharing similar features. However, the procedure is not general, in the sense 
that it is not applicable to all similar problems. 

Mathematical problems as paradigms in The Nine Chapters and 
beyond

 As is usual for the commentary, Liu Hui first proves that the procedure is 
correct. However, what follows is specific to the commentary of the procedure sol-
ving the problem 18 of chapter 6: the proof that the commentator formulates has 
highlighted that in this case the procedure yielding the result relied on two singular 
properties of the data, i.e., that there is only a difference of one person between the 
group of superiors and that of inferiors, and that the sum of the values defining 
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the ranks of the superiors (4+5=9) is larger than that for the ranks of the inferiors 
(1+2+3=6). This is the only case in The Nine Chapters in which a procedure given 
after a problem draws in this way on singular features of the problem solved.
 The commentator immediately underlines this point. Following this, 
Liu Hui states a problem similar to the one in The Nine Chapters, but that meets 
none of the two particular conditions that the proof brought to light and that 
allowed the procedure to apply. He asks how to share 7 units of cash among 7 
people, in an unequal sharing of the same type, which gives globally as much to the 
two superiors as it gives to the five inferiors (also taken globally). The difference 
between the two groups is now 3, while shares still reflect the persons’ ranks in the 
bureaucracy (expressed by the numbers 1, 2, 3, 4, 5, 6, 7). Moreover, the sum of the 
values for the 2 superiors is 13 and that for the inferiors is 15.
 Consequently, for this problem, the procedure of The Nine Chapters is 
not valid, and Liu Hui describes modifications that can be made in order to extend 
its validity to all problems similar to that of the canon.
 What does this objection reveal? If the commentator’s expectation, when 
reading this passage, was simply that The Nine Chapters provides a correct solu-
tion for a problem, he should have nothing to object. The procedure of the canon 
does indeed solve the problem. It becomes clear here that the commentator expec-
ted more than simply a correct procedure. His commentary bears witness to his 
expectation that a problem and the procedure attached to it should be a general 
statement. The problem stands for a class of problems (including the one the com-
mentator formulates), and the procedure attached to it in the canon should solve 
all problems of the class.
 In particular, the procedure should be general in the sense that it should 
not rely on singular features of the problem. Let me emphasize that, accordingly, 
the rule for the commentator is that the problem and the procedure express a ge-
neral statement, despite the fact that neither the problem, nor the procedure is 
abstract (in a modern sense of the term “abstract”). I have insisted on this point 
above. The problem and the procedure hence form a paradigm, in the sense of the 
term “paradigm” that is common in grammar. 
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 We thus reach a first conclusion about the expression of the general in 
the contexts in which The Nine Chapters and its commentaries were composed. 
This conclusion is confirmed by the way in which problems and the procedures 
attached to them are quoted and used, in arguments that the commentators make 
about completely different topics. Problems and procedures are quoted and used 
unchanged, that is, with the specific situation that The Nine Chapters used to for-
mulate them in the original context, even if the context in which the argument is 
formulated is different from it. This means that only the general statement that 
problem and procedure make matters.
 These remarks allow us to reach another conclusion, this time with res-
pect to a point of method. The generality of a statement depends not only on its 
formulation, but also, and primarily so, on its use. The fact that the use of a state-
ment contributes to determining its meaning is a general fact. It holds true for a 
paradigm in grammar. It also holds true in the context of our inquiry. How the ge-
neral is expressed is not given once and for all. It must be established for the context 
in which our sources were written, before we set ourselves the task of interpreting 
them.
 In fact, modern sources also contain phenomena of the same kind. This 
is, for instance, what Anne Robadey establishes when she shows how a memoir by 
Henri Poincaré (1854-1912) is not in fact devoted to the topic it apparently deals 
with. She establishes the topic under consideration is a paradigm in the context 
of which Poincaré chose to present a general method. Robadey further endeavors 
to account for why Poincaré wrote his memoir in this way.7 This example suggests 
that the methodological considerations formulated above have a certain generality, 
and their application is not limited to a specific time and place. 
 If we return to the problem of The Nine Chapters that we have just dis-
cussed (Box 1), we observe that, in the setting in which The Nine Chapters and its 
commentaries were composed, the relationship between generality and abstrac-
tion is different from what we would expect: a general statement is not always for-

7 See (Robadey 2004).
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mulated abstractly. The nature of the relations between generality and abstraction 
in this context thus awaits further analysis.
 Liu Hui’s commentary also suggests that in this setting, proving the cor-
rectness of the algorithm might be a practice through which one determines the 
class of problems for which a given problem stands—its generality, if you will. This 
is precisely what we observe in the commentary of the problem just examined. If 
this holds true, the proof of correctness determines that the procedure following 
a problem does not rely on singular features in the situation described by the pro-
blem, while at the same time, it determines the possible variation of the data for 
which the given procedure still correctly solves the problem. In this sense, the pro-
cedure is, together with the related problem, what in the commentator’s view de-
termines the class of problems for which a given problem stands. 
 

Procedures with the greatest generality

 In fact, in the context of problem 18 of chapter 6, Liu Hui is not satisfied 
with an ad hoc procedure of solution. But he is not satisfied with the general proce-
dure he devised to fix the hitch either, since this procedure requires that that two 
cases be distinguished, and solved by different means. His commentary concludes 
with the introduction of a completely different procedure, which solves all simi-
lar problems in a uniform way. This suggests that the search for an ever-greater 
generality (or, perhaps, of a different kind of generality) drove part of the actors’ 
mathematical work in this context.
 Noteworthy is the fact that we find an explicit formulation of an ideal of 
this type precisely in the section in which The Gnomon of the Zhou develops theo-
retical considerations on the practice of mathematics. In this book, which— let 
me insist— was also a canon and testifies to the same mathematical culture as The 
Nine Chapters, we read:

“As for the procedures of the Way, [KC: note the term procedure, and 
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the reference to procedures of different types, the highest form being the 
“procedures of the Dao”] those whose expression is made simple [KC: a 
requirement to be interpreted], but whose use is vast are those that are the 
most illuminating to know the categories. [KC: we see the reference to pro-
cedures whose use extends widely, and their relation with the knowledge of 
the categories for which problems stand]. 
 To ask a problem (wen) relating to a category, and thereby understand 
ten thousand situations [KC “ten thousand » meaning « all »] is what one 
calls knowing the Way. 
夫道術，言約而用博者，智類之明。問一類而以萬事逹者謂之

知道。 ”8

“Vast” “use”, “category” of a “problem”, from “one” understanding “ten 
thousand”, these are actors’ categories and ideals that manifest how they value the 
general. Despite the fact that the canon consists essentially of problems and proce-
dures, The Nine Chapters also contains terms that the commentators interpret as 
formulating views on the general. Observing a case of this kind will show another 
dimension of the expectations on procedures in the context of this mathematical 
culture, which resonates with the ideals just mentioned.

8 (Qian 1963), p. 24. I now date this passage from the 1st century CE (see my publication in preparation). 

The Gnomon of  the Zhou (周髀 Zhoubi), Edition printed in 1213, reproduced from Six Mathematical Canons Printed During 
the Song (宋刻 算經六種 Songke suanjing liu zhong), chapter 1, p. 12
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Quantities considered in The Nine Chapters include integers —or integral nu-
mbers of measurement units (for instance, 5 miles). They also include fractions 
(of the type numerator and denominator), all smaller than one unit (e.g., ¾ or ¾ 
miles), since in fact, the most common type of quantities encountered in The Nine 
Chapters combines integers and fractions of the last unit considered (like, e.g., 9 
yards, 2 feet, and 1/3 of a foot).9 
 At the beginning of chapter 1, The Nine Chapters presents a procedure 
following problems that ask to compute the area of a rectangular cropland, whose 
length and width are integers. The procedure thus involves multiplying integers 
like 12 bu and 14 bu. Later in chapter 1, the canon presents a procedure that gi-
ves the means to compute the area of a rectangular cropland, whose length and 
width are pure fractions. The related problems now have data that are fractions, 
e.g., 3/5 bu and 4/7 bu. Finally, still in relation to problems asking to determine 
areas of rectangular croplands, The Nine Chapters gives a procedure that allows 
practitioners to multiply any type of quantities that combine the previous two.
 In this context, the most interesting aspect is the name that The Nine 
Chapters attributes to this operation which, following the commentators, I trans-
late as: “Field with the greatest generality.” The commentators Li Chunfeng et al. 
thus read here an actor’s category relating to generality in The Nine Chapters, and 
here is how they interpret the term in relation to the specificities of the procedure 
given by the Canon:

“Your servant, Chunfeng, et al. comment respectfully: As for the field with 
the greatest generality: in the procedure at the beginning, there were only 
whole bu’s [KC: this refers to the first problems in chapter 1] and there 
were no remaining parts. [KC: in the context of The Ten Canons of Math-
ematics, fractions are conceived as made of parts]. In a following procedure 
[KC: this means, the procedure prescribing multiplication with fractions 
mentioned above], there were only remaining parts and there was no whole 

9 To use units more familiar to the reader, I quote an example from Augustus de Morgan’s Elements of  Arithmetic (1830), p. 96.
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bu. In this procedure, there appear first whole bu’s, and subsequently there 
are remaining parts. It enables one to unite more generally the three proce-
dures, this is why one says: “the greatest generality.”
臣淳風等謹按：大廣田知，初術直有全步而無餘分，次術空有餘

分而無全步，此術先見全步，復有餘分，可以廣兼三術，故曰大

廣。”10

In fact, this procedure in The Nine Chapters is devised in a way that one can apply 
it indifferently to integers, to fractions, or to integers with fractions. This is the 
feature that the commentators associate with the choice of the name “greatest ge-
nerality”. In the previous example, we have seen commentators expecting that in 
The Nine Chapters, a procedure should be valid for all problems of the category of 
the related problem (the category being defined by the procedure, and explored by 
the proof of its correctness). 
 Interestingly, an ideal of the same type is formulated in this other com-
mentary by Li Chunfeng et al. with the additional nuance that the procedure 
“uniting three procedures” solves all cases uniformly. The way in which a single 
procedure is given for different cases sets this case apart from the above example, 
where Liu Hui first emended the procedure that lacked generality, making it into a 
procedure that distinguished between cases, and was therefore not uniform. More-
over, Li Chunfeng and his associates read this ideal in a term used by The Nine 
Chapters, helping us to make sense of a major clue for the interest in generality in 
the canon.
 Clearly, in this setting, it was not sufficient to know how to solve pro-
blems. Practitioners wanted to have procedures of a certain type, procedures 
whose efficiency extended as far as possible. This leads us to a general conclusion, 
namely, that the type of knowledge produced is correlated with how the general is 
understood and sought-for.

10 My emphasis. See text and related footnotes and endnotes in (Chemla and Guo 2004), pp. 172-173, 768.
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Looking for the general: Textual practices

 We find in The Nine Chapters other forms of this type of generality with 
procedures, and also clues on the means and practices put in play to achieve such a 
unification of procedures. Let us, for instance, have a look at the text of the proce-
dure given to compute cube roots (see right column of Box 2).
 Again, I will give no mathematical detail, making do with general features 
of the text of the procedure, so please look at it as if you were looking at a painting. 
The number whose root is sought for (that is, the operand of the operation) is 
designated as “number-product”: extracting its cube root means considering that 
the number was obtained using multiplications. One now wants to carry out the 
inverse operation and restore the quantity to which these multiplications had been 
applied. 
 At the beginning of the procedure, the operand is accordingly referred to 
as “dividend”, and placed on the calculating surface in the position of “dividend” 
(in the execution to which the text is making reference). Similarly, the root is refer-
red to as “quotient”, and I have marked in bold characters, the terms designating 
the operands of a division, and elementary operations used to carry out a division, 
that occur in the text of the procedure for cube root extraction.
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Square root Procedure: “One puts 
the number-product as dividend. 
Borrowing one rod, one moves it 
forward, jumping one column. The 
quotient being obtained, with it, one 
multiplies the borrowed rod, 1, once, 
which makes the divisor; then with 
this, one eliminates.”
 “After having eliminat-
ed, one doubles the divisor, which 
gives the fixed divisor.”
 “If again one eliminates, 
one reduces the divisor, moving it 
backwards.”

“Again, one puts a borrowed rod; one 
moves it forward like at the begin-
ning; 
           and with the next quotient, 
multiplies it once. …”

Cube root Procedure: “One puts the 
number-product as dividend. Borrow-
ing one rod, one moves it forward, 
jumping two columns. The quotient 
being obtained, with it, one multiplies 
the borrowed rod, 1, twice, which makes 
the divisor; then one eliminates this.”
 “After having eliminated, 
one triples this (the divisor), which gives 
the fixed divisor.”
 “If again one eliminates, 
one reduces (the divisor), moving it 
backwards. 
                 “One multiplies the number 
obtained by three and places (it) in the 
middle row.” 
                 “Again, one borrows a rod 
and puts it in the lower row; one moves 
it forward, the middle jumping one 
column, the lower two, and with the next 
quotient, multiplies it twice. …”

Box 2: Algorithms for square root (left) and cube root (right) extractions, from 
The Nine Chapters.11 Bold characters underline the link to the execution of divi-
sion. Italics underline the changes with respect to division. Underlined characters 
show related differences in the left and right algorithm. Smaller fonts point out 
insertions made into the cube root extraction to make it fit the pattern of both 
division and root extraction.

11 See (Chemla and Guo 2004), pp. 362-367, 370-377, 801-807.
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 The way in which the cube root procedure is formulated asserts a way of 
understanding the correlation between procedures executing cube root extraction 
and division, or to put it differently, between this procedure to extract cube roots 
and a specific algorithm for division, to which one refers using the term “chu elimi-
nate”. Accordingly, it asserts a relation between the two operations.
 Note that a key piece of knowledge underlies the correlation: both proce-
dures rely on a place-value decimal system, which is used to write the numbers 
with rods on the calculating surface on which computations are carried out. Wi-
thout getting into too much detail here, writing the three signs 1-2-3 with rods 
means that the position where 1 is placed gives this 1 the meaning “100” and so on, 
exactly like when we write 123. 
 I have further marked in italics the elements that are added to make the 
process of cube root extraction fit into the process of a division. The Nine Chapters 
employs the same practice of asserting a way of understanding the relationship 
between operations using the texts of the procedure prescribing their execution for 
the square root extraction, as is shown on the left-hand side of Box 2.
 In this case, the square root extraction is also asserted to be related to di-
vision, and additionally, in the same way as above. What is more, Box 2 shows both 
texts of procedures for root extractions side by side. It is clear that these texts are 
further asserting a relationship between these two operations. I have used marks 
in the same way as above: bold characters for the terms deriving from the division 
chu, and italics for the elements that are added to the processes of root extraction to 
make them fit into the process of a division. Finally, I have underlined the terms in 
italics that mark the differences between how the two processes of root extraction 
differ from division. We see that these differences are correlated with each other.
 In particular, in the text for the square root extraction, note the prescrip-
tion to “multiply once”, which occurs twice. In both cases, it corresponds to the 
parallel prescription in the text for the cube root extraction to “multiply twice”. 
The use of expressions such as “multiply once” (instead of simply “multiply”) 
yields an important clue. It can only be accounted for by the authors’ intention to 
emphasize the relationship between the texts.
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 In all these cases, the ways of writing the texts of procedures assert rela-
tionships between the procedures, and thus between the operations. They thereby 
claim a form of generality for the scheme of the division chu. The reader might feel 
that that this conclusion does not necessarily derive  from the previous observa-
tions. He or she might have the impression that it is somewhat natural that root 
extractions be described in relation to division, and this did not involve any reflec-
tion, or any work. Fortunately, recently, new pieces of evidence for mathematical 
activity in ancient China have been found, and they highlight that such is not the 
case.

Different mathematical cultures in ancient China 

 Let me provide a bit of information on these new documents. In the last 
decades, archaeology and then the antiquities market have yielded new types of 
sources in Chinese, dating from the final centuries BCE, that is, one or two cen-
turies before the composition of The Nine Chapters. In particular, whole libraries 
were found alongside other objects in tombs. Some of them contained relatively 
lengthy mathematical manuscripts.

Several manuscripts of this type have been discovered to date, and more 
will probably surface. They include Writings on mathematical procedures (Su-
anshu shu 筭數書), a manuscript that was found during the winter 1983-1984 
at Zhangjiashan (Hubei), in a tomb apparently sealed shortly after 186 BCE.12 
Archeologists have suggested that the tomb’s occupant was an official working 
at a lower (local) administrative level of the imperial bureaucracy. Newly found 
manuscripts also include Mathematics (Shu 數), which was bought in 2007 on 
the antiquities market, and which its editors date to 212 BCE,13 and a set of do-
cuments apparently from early in the Qin dynasty (221 BCE—206 BCE), which 

12 An annotated edition was published in (Peng 2001). (Cullen 2004) and (Dauben 2008) offer a translation of  the text into English. 
About the nature of  the manuscript, see (Morgan 墨子涵, Daniel Patrick, and Karine Chemla 林力娜 (2018 (2017)).
13 The reader will find the annotated edition of  the text in (Xiao Can 2010; Xiao Can 2015; and Zhu Hanmin and Chen Songchang 
2011).
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were produced in the context of illegal excavations, and were donated in 2010 to 
Beijing University, where they are now kept. The scholars working on them refer 
collectively to them as Mathematical Writings (Suanshu算書).14 All these docu-
ments were mainly written on wooden and bamboo slips, which were once tied 
together by chords. We expect that these new sources will significantly change our 
understanding of mathematical practices and knowledge in early imperial China. 

The key point about these manuscripts is that in contrast with the texts 
mentioned so far, they were not handed down through a scholarly tradition, but 
have arrived to us directly from the hands of those who last used them more than 
2000 years ago. I will refer to these new documents collectively as “the manus-
cripts.” Now, the key point for us here is that the manuscripts contain procedures 
for extracting square roots, most of which are identical to the one recorded in 
Writings on Mathematical Procedures.15

 Without entering into any detail and looking again at the text for the 
procedure shown in Box 3 as if it were a painting, it is clear that the text pres-
cribes to compute a divisor and a dividend (in bold characters) and to conclude the 
procedure by the execution of a division. However, the text does not formulate a 
comparison between this process of computation and the process of a division in a 
way that can be likened to what Box 2 shows.

 
“Finding the side of the square cropland 
How many bu has the side of a square of the crop-
land of one mu (i.e., 240 bu)? ∟ Answer: the side 
of the square is fifteen bu fifteen thirty-firsts of a bu.  
Procedure: if the side of the square is fifteen bu, it fails (to fill 
up one mu) by fifteen bu; if the side of the square is sixteen bu, 
it exceeds (one mu) by sixteen bu. It is said: one adds the excess 
and the deficit to make the divisor. The numerator of the defi-

14 See for instance (Han Wei 2013), p. 29. The texts of  these manuscripts were not yet published. We will rely on the latter article, 
which mention parts of  these writings important for our argument here.
15 (Peng Hao 2001), pp. 124-125. (Han Wei 2013), p. 38.
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cit /slip 185/ multiplies the denominator of the excess, the nu-
merator of the excess multiplies the denominator of the deficit, 
one adds (the results) to make the dividend. (…) /slip 186/” 
方田  田一畝方幾何步∟？曰：方十五步

卅（三十）一分步十五。术（術）曰：方

十五步不足十五步，方十六步有徐 (餘 )

十六步。曰：并贏 (盈 )、不足以為法∟

，不足,/slip 185/ 子乘贏(盈)母，贏(盈)

子乘不足母，并以為實。(…) 。/slip 186/ 

Box 3: Procedure for square root extraction in Writings on Mathematical Proce-
dures

 More generally, and to formulate it without nuance, the manuscripts at-
test to a mathematical culture different from that of the canons, even though these 
cultures present a significant amount of overlap.16 What matters for us here is that 
in particular, they share some clues on the practice of generality with the canons, 
while they do not attest to all practices that can be associated with the valuing of 
generality in the canons. The exact same conclusions derive from the considera-
tion of yet another type of mathematical documents that were discovered recently. 
Zhu Yiwen has shown that many 7th century commentaries on Confucian canons, 
which were produced in the same decades as those during which Li Chunfeng and 
his associates edited The Ten Canons of Mathematics, contained computations as 
part of their exegesis.17

 What is relevant here is that they attest to a way of doing mathematics lar-
gely different from what we can restore from the canons or even the manuscripts. 
Zhu has described the main features of this other culture of computation and in 
particular, how square roots were extracted in this context. Again, the procedures 
are wholly different from those in the manuscripts as well as those from the ca-

16 I have sketched this point in (Chemla 2014). (Chemla Forthcoming) gives the argument with more details.
17 See (Zhu 2015 (2016)) and (Zhu Forthcoming)
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nons. Moreover, the texts of these procedures bespeak no interest in exploring the 
possible similarities between division and root extraction.
 From the comparison between the canons, the manuscripts and the com-
mentaries on Confucian canons, we can conclude that square root and cube root 
extractions in The Nine Chapters, and in fact in the other mathematical canons, 
testify to a substantial mathematical effort to shape their processes of computation 
as parallel to one another, and as similar to division.

The scientific productivity of textual practices to look for the gen-
eral

 Later mathematical canons show that this inquiry into the relationship 
between root extractions and division was carried on in subsequent centuries using 
the same means. Furthermore, it is to the continuation of this work that one can 
attribute the fact that in the 11th century, in a tradition deriving from the canon 
(in fact, in a commentary on The Nine Chapters), a new algorithm is produced 
that is de facto exactly the same for division, square and cube extractions.18 To use 
the formulation of the 7th century commentators on The Nine Chapters, this new 
procedure “united more generally the three procedures”.
 The same type of uniform procedures thus appears to have been valued 
for centuries, and the search for procedures of this kind yielded a certain type of 
new mathematical knowledge. This new algorithm represents again a form of 
mathematical knowledge meaningful for practitioners valuing generality in a cer-
tain way. It appears to derive here from a practice of inquiring into the general that 
is quite specific. I refer to such ways of carrying out research as “practices of gener-
ality”. What we have just seen illustrates one such practice of generality (a textual 
practice).
 I believe that attempting to identify practices of this kind might be 

18 (Chemla 1994) gives a translation of  all relevant documents and also a complete bibliography.
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rewarding.
 First, what we have described so far suggests that mathematical practices 
of generality have a history. Furthermore, similar practices of generality can be 
identified in wholly different settings. Let us sketch what appears to be one such 
example. In the context of the production of Buffon’s Histoire Naturelle, from 
book III (1753) onwards, Louis Jean-Marie Daubenton (1716-1800) was commis-
sioned to write the morphological and anatomical description of animals. Genera-
lity appears to have been a key epistemological value inspiring his work.19

 In a methodological chapter devoted to how description should be car-
ried out, Daubenton is explicit about the principles of description he advocates, 
which are in fact similar to those that seem to have governed the production of 
texts of procedures like the ones used for root extractions in The Nine Chapters. In 
particular, Daubenton emphasizes how comparison is, in his view, key to the prac-
tice of describing. Instead of piling up facts without any hierarchy, he prescribes 
that description should rather put forward constant properties. Terms should be 
chosen to designate parts in such a way that the same term could designate parts of 
distinct animals that correspond to one other. In Daubenton’s words, one should 
proscribe “particular terms,” designating the “same thing” with different names, 
and promote instead “simple” and “universal” denominations. 
 Clearly, his choice of terms is correlated with a systematic practice of 
comparison between animals. Further, he prescribes additional textual features 
that could be used in the description of animals to contribute to this endeavor. In 
this context also, the practice had an impact on the type of knowledge produced. 
In conducting anatomy in a comparative way, Daubenton inaugurated what soon 
after came to be known as “comparative anatomy.”
 If we return to root extractions as prescribed in The Nine Chapters, we 
note another way in which the texts of the procedures manifest an interest in gene-
rality similar to what Li Chunfeng et al. emphasized in their commentary. In fact, 
the root, like the quotient of a division, is obtained digit by digit and, beyond the 

19 On this issue, and for elements of  context, see (Schmitt 2010), pp. 16-17, 44-54. More generally, on the value of  generality in life 
sciences, see the chapters by Barbara, Cambefort, Fox Keller, and Schmitt, in (Chemla, Chorlay, Rabouin (eds.) 2016).
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initial phase that corresponds to the first digit, the process of computation repeats 
the same list of computations for each digit. 
 The type of instructions used to express this fact is quite specific: at one 
point in the process, the text refers backwards to a moment upstream in the text, 
from which one must follow and carry out the same list of operations. This list can 
be repeated, as many times as there are digits after the first one. The formulation 
of the procedure, which, in technical terms, makes use of an iteration, implies that, 
like for the procedure with “the greatest generality”, and using again the commen-
tators’ terms, this text of procedure has “united more generally”, not “the three” 
but all the “procedures” for the subsequent digits.
 A piece of knowledge played an essential part to allow this unification 
between subprocedures to be undertaken: the decimal place-valued number 
system. Because the number whose root one wants to calculate is written using 
a uniform principle, procedures that rely on numbers written in this way can in 
turn be uniform. The decimal place-valued number system appears to be a piece 
of knowledge that, in this context, presents a relation to the prizing of generality. 
Again, we see specific types of knowledge that are correlated with a way of valuing 
and practicing generality. The study of such correlations justifies, I think, that we 
be interested in specificities of the understanding and the practice of generality in 
given settings. 
 With the example of problems and procedures, I had already brought 
practices linked to generality into focus, and then I suggested that we could exa-
mine them in the context of the scholarly cultures in which they can be observed. 
An equally promising undertaking is to analyze how actors shaped these practices 
in relation to the issues they selected as meaningful, as well as how their results 
present correlations with the practices used. However, with the example of the 
place-value decimal system, we have insensibly drifted into another world of prac-
tices.
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Material practices and the search for the general

 Problems and procedures are textual elements that compose the text of 
mathematical canons. We relied on commentaries to restore features of the prac-
tice with them. However, the knowledge of the place-value decimal number sys-
tem does not appear explicitly in canons such as The Nine Chapters. It is featured 
in later canons, but it does not seem to have been represented in written form 
before the 10th century.20 In times prior to that, writing numbers with a place-value 
number system was only a material practice on the calculating surface, which we 
can restore on the basis of clues, indirect evidence, and argument.. 
 This is one facet of a wider issue. The mathematical practices, to which 
the manuscripts, the canons, and the commentaries attest, involved material prac-
tices that only left indirect evidence in writings. Again, with methods similar to 
those presented above, we can restore features of these practices. In this case too, 
one can show that some of these practices were shaped in relation to an interest in 
forms of generality similar to those examined above. These practices were thus also 
a resource for inquiring into general patterns and procedures.
 Let us mention an example which relates to the place-value number sys-
tem. To the texts of procedures that shape a relationship between processes execu-
ting divisions and root extractions, there corresponds, on the calculating surface, 
a practice of computation. The purpose of the practice seems to have been less to 
yield results, than it was to identify basic elements in flows of computation. What 
do I mean by this?

20 On the various facets of  this issue, compare (Chemla 2010, 2014, Forthcoming).
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On Figure 1, I have shown the execution of a multiplication and the inverse ope-
ration of division on the calculating surface at the time when The Nine Chapters 
were composed. Computations were carried out using counting rods to represent 
numbers (for the sake of simplicity, I replaced digits of this type with Arabic nu-
merals), and on the surface, the execution took the shape of a flow of calculations. 
Figure 1 represents this flow, using snapshots of certain moments that succeed to 
one another in this flow. Without entering into any mathematical detail, I ask the 
reader to observe on this representation how the positions, in which operands and 
results were placed and changed throughout the computation, displayed identical 
(for the line below), or strictly opposed behaviors (for the case of the top two lines).
 In other words, with the use of positions of this kind, the flows of 
computation were shaped in such a way as to express the relation of opposition 
between multiplication and division. We saw earlier how the texts for root extrac-

Figure 1
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tions asserted a relationship between these operations and division. Now, we see 
that another practice—that of material computations—was also designed to in-
quire into and express relationships between operations. In the case of division 
and root extractions, the relationship was one of similarity, whereas in the case of 
multiplication and division, it is one of opposition. However, in both cases, the 
focus is the same: exploring the relationships between operations. 
 In fact, the textual and the computational practices are related to one 
another. Exactly in the same way as the opposition between multiplication and 
division was inscribed on the calculating surface, the layout and changes through 
which root extractions were carried out on the calculating surface manifested that 
they were, row by row, forms of division. As a result, the computational practice 
asserted a relationship between root extractions and division in the complementa-
ry way to what the texts for root extraction demonstrated.
 The positions that allow these relations to become manifest are of the 
same nature as the positions used to write down numbers in the place-value deci-
mal system. The canons and commentaries actually employ the same term (位wei) 
to refer to both. Again, we note a correlation between practices, including material 
practices, and knowledge. The positions define dynamic elements that recur in 
the contexts of different operations. In this sense, the practice of computation is 
related to an interest in generality. 
 Let me stress that this use of positions is specific to the canons and their 
commentaries. We have no evidence that positions were used in this way at the time 
the manuscripts were written. As for the 7th century commentaries on Confucian 
canons and the mathematical practices they bespeak, Zhu Yiwen has shown that 
they do not put any tool for computation into play. These commentators seem to 
have computed only through reasoning.

 Different mathematical cultures in ancient China appear to have ex-
pressed the general in different ways, and to have carried out the search for the ge-
neral in equally different ways. Accordingly, the mathematical bodies of knowledge 
to which the writings composed in these different cultures attest are also different 
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in this respect.
 I have shown how in The Nine Chapters, the commentaries and the other 
canons, we can identify a search for generality, carried out using texts of procedures 
and material positions on the calculating surface, with which operations were ex-
ecuted. In fact, this search is linked to a work on the operations themselves that 
can be grasped in texts of algorithms and material practices, but which leaves other 
marks in the text. The terms with which division, root extractions, as well as qua-
dratic equation are prescribed in the procedures contained in The Nine Chapters, 
its commentaries and the other canons also reveal the same effort of structuring 
this set of operations. 
 Operands and terms prescribing root extractions show that the opera-
tions are forms or species of the division chu. The operands of both square and 
cube root extractions are designated as “dividends (shi實)”, and the texts of the 
algorithms giving the means of executing these operations refer to the root and 
an operand needed to carry out the extraction as, respectively, “quotient”, and 
“(fixed) divisor ((ding) fa 定法)” (see Box 2). Furthermore, square and cube root 
extractions are prescribed using, respectively, the expressions “dividing chu by de-
taching the side of the square (kai (ping)fang chuzhi 開(平)方除之)” and “divid-
ing chu by detaching the side of the cube (kai lifang chuzhi 開立方除之)”.
 Moreover, in the context of The Ten Canons of Mathematics, quadratic 
equation is also perceived as an arithmetical operation that is a form of root ex-
traction, which, as we have seen, is in turn a species of the division chu. By contrast 
to root extraction, the operation-equation as it is dealt with in The Nine Chapters 
has two operands whose names precisely reflect the link between this operation 
and division. They are designated as “dividend” and “joined divisor (congfa 從
法)”. The structure of the terminology, among other things, thus indicates how an 
operation, the division chu, was understood as serving as a foundation for a set of 
operations.
 I had emphasized above that neither the manuscripts, nor the commen-
taries on the Confucian canons—which bespeak two other mathematical cultures 
identified in ancient China—showed traces that their authors had been looking for 
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relations between operations using texts of procedures to execute them, or relying 
on their execution with a calculating tool. Interestingly, in correlation with this 
fact, the terms with which operations are prescribed manifest no interest in devis-
ing any structure in a set of operations.
 To return to The Nine Chapters, its commentaries, and the other can-
ons, these remarks lead to the same conclusion as those we could draw from the 
other perspectives mentioned above: what mattered with respect to operations in 
this context was not only how to execute them, but also how to grasp the relations 
between them, and accordingly understand the structure of their set. Here, the 
structure of the set, as reflected in the terminology used, states the fundamental 
character and generality of the division chu. 
 In fact, in several traditions of work deriving from these canons, research 
on algebraic equations developed within this conceptual framework through the 
13th century and beyond. The effort of understanding how operations related to 
one another around division, which we have underscored for the earlier period 
and which can be perceived until much later, went further than these four opera-
tions. What is more, the commentaries on The Nine Chapters help us understand 
that other mathematical practices were used to identify fundamental operations, 
common to the different operations executed by the algorithms given in The Nine 
Chapters.

Proof and the search for fundamental operations: other facets of 
the interest in the general

 This is where we return to the practice of proving the correctness of an 
algorithm, as carried out in the commentaries. In relation to the first problem con-
sidered above (Box 1), I have argued that the use of proofs allowed practitioners 
to explore the extension of the range of problems to which the procedure could 
be applied. I will now argue that proving was a practice geared towards a search of 
generality from yet another perspective, related to the identification of fundamen-
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tal operations.21

 In the context of the commentaries on The Nine Chapters, proving the 
correctness of algorithms included interpreting the “meaning” (yi 意) of the oper-
ations and subprocedures that algorithms put in play. It is striking that commen-
tators carried out this task in such a way as to highlight more fundamental opera-
tions that were common to different algorithms. These operations took the form 
of common formal schemes. 
 The existence of these common elements, and the fact that commenta-
tors aimed at finding them are both made explicit in Liu Hui’s preface, in which we 
read the following assertions:

“[in The Nine Chapters] I observed the divide of Yin and Yang, synthesized 
the source of mathematical procedures. Having spent much time to fathom 
its depths, I managed to understand its (or: their) meaning(s)/intention(s) 
(yi 意). (…) (…) Although they divide into branches, they share the same 
stem, since they emerge from only one of their ends. (...) Although one 
speaks of “the nine parts of mathematics,” they have the capacity to exhaust 
the subtle (xian) and to penetrate the minute (wei), to fathom what knows 
no bounds. 徽 (…) 觀陰陽之割裂，總算術之根源，探賾之暇，遂

悟其意 (…)。 枝條雖分而同本幹知，發其一端而已。(…) 雖

曰九數，其能窮纖入微，探測無方。”22

 The term “meaning yi” that occurs here is central to my argument. Com-
mentaries on The Nine Chapters mainly prove the correctness of the algorithms 
and that they do so by relying in particular on making the “meaning yi” explicit. 
This suggests that proving was the means with which exegesis was carried out. The 
declaration further establishes a link between this search of the “meaning yi” and 

21 Chapter A, in (Chemla and Guo 2004) and (Chemla 2008) give more detail about the various assertions that follow, and refers to 
elements of  bibliography. In particular, in these two publications, I explain my interpretation of  the “meaning yi” in relation to the 
proof  of  the correctness of  algorithms, and I provide evidence for it. I cannot explain any detail here, and give only the main lines 
of  the argument.
22 My emphasis. See (Chemla and Guo 2004), pp. 126-127, and related footnotes and endnotes. In particular, (Guo 1992) insists on 
the relationship between this statement of  Liu Hui’s preface and how the commentary seeks to organize mathematical knowledge.
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the aim of identifying “the source of mathematical procedures”. It asserts that be-
yond the apparent diversity of mathematical procedures, there actually lies a com-
mon “stem”. It is tempting to interpret that in the commentators’ eyes, the com-
mon elements that their proofs brought to light constituted precisely this stem. 
Their proofs underlined formal patterns that the various algorithms followed, and 
indeed, the same formal patterns recurred in their commentaries, in the context of 
proving the correctness of different algorithms. These patterns are formal in the 
sense that they are constituted of operations that have different meanings, depend-
ing on the context in which they occur, but that share the same modus operandi. 
As a result, these patterns can be used to reformulate the algorithms in such a way 
that different algorithms become, at least partly, unified by way of these common 
operations (in fact, some of these reformulations are offered in the commentaries). 
 Our interpretation that these fundamental operations common to vari-
ous procedures are precisely what the commentators mean by “the stem” is sup-
ported by key declarations about these operations that Liu Hui and Li Chunfeng 
both make in relation to their exegesis. In a key part of his commentary on Chapter 
1, Liu Hui asserts about a formal pattern that just appeared for the first time in the 
context of a proof, and whose terms I italicize: 

“Multiply to disaggregate them, simplify to assemble them, homogenize 
and equalize to make them communicate, how could those not be the key-
points of computations/mathematics? 乘以散之，約以聚之，齊同以

通之，此其算之綱紀乎?”
 
 Unsurprisingly, the pair of operations “homogenize” and “equalize” will 
recur in the context of Liu Hui’s proofs of the correctness of other algorithms. 
Equally noteworthy is the fact that, in addition to this formal pattern, Liu Hui’s 
list of fundamental operations includes multiplication and division, which are pre-
cisely the two key operations discussed above. 
 As for Li Chunfeng, the supervisor of the 7th century subcommentary on 
The Ten Canons of Mathematics, he formulates elsewhere a declaration of the same 
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type, even though his understanding of the list of fundamental operations (which 
I also italicize) shows slight differences by comparison to the previous one. It reads:

“As for what is called lü, there are nine [parts of mathematics] that flow 
from them: the first is called “rectangular fields” (…here list of the titles of 
all chapters of The Nine Chapters)…. They (i.e., the nine parts of mathemat-
ics) all multiply to disaggregate them (i.e., lü’s), divide to assemble them, 
homogenize and equalize to make them communicate, apply the [proce-
dure] of “suppose” (i.e., the rule of three) to link them together, hence the 
methods of the mathematical procedures are exhausted by these. 夫所謂

率者，有九流焉，一曰方田，。。。皆乘以散之，除以聚之，齊

同以通之，今有以貫之，則算數之方，盡於斯矣。”23 

 These two statements, with their similarities and their differences, seem 
to indicate that commentators carried on a similar research program about fun-
damental operations, and that they did so using the same tools (proving the cor-
rectness in a certain way), at least between the 3rd and the 7th centuries. The fun-
damental operations identified in this way allowed them to reduce the variety of 
algorithms and structure sets of operations, in a fashion that presents similarities 
with what we have described with respect to the division chu and the related opera-
tions. Specifically, practitioners identified operations that allowed them to see the 
operations carried out by the algorithms of The Nine Chapters as species of these 
fundamental operations, much in the same way as root extractions were shown to 
be species of the division chu. In other words, we see the recurrence of the same 
goal, pursued using different mathematical practices. The effort that practitioners 
of mathematics devoted to achieve this goal is probably what yielded these proce-
dures that unite different procedures, for which we have seen examples above, and 
whose value The Gnomon of the Zhou strongly emphasized.
 The goal itself (identifying fundamental operations with respect to which 

23 See Suishu 隨 書 (History of  the Sui dynasty), chapter “Lülizhi” (Monography on the Musical Scale and the Calendar),” in (Yang 
Jialuo (ed.), 1977), vol. 3, p. 1859.
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actors could organize mathematical knowledge) clearly embodies a form of interest 
in generality, in the context of the culture that the canons and their commentar-
ies reflect. In relation to proof, interestingly enough, the commentators explicitly 
associated the value of generality with this practice with fundamental operations, 
when they asserted that the aim of a proof that they developed was to “understand 
with a greater generality 廣諭”.24 Here, they use the same term guang as the term 
that commentators found most telling in the text of The Nine Chapters (the pro-
cedure with the greatest generality, which we have evoked above). However, the 
second term that occurs here, “understanding”, is no less important. It suggests 
how for actors, the search for a greater generality was in some sense related with the 
search of a deeper understanding.

  
Mathematical cultures: Widening the focus

 So far, in dealing with mathematical canons and commentaries from 
ancient China, I have evoked types of statements (which included mathematical 
problems and procedures) and ways of working with them (practices, if you will). I 
have also alluded to material practices with objects used to carry out mathematical 
activity, such as counting rods. I could also have mentioned diagrams or blocks.
 Additionally, I have dwelt upon the valuing of generality, and the sha-
ping of specific practices allowing practitioners to abide by this value in the way in 
which it was meaningful to them. We have further seen how these various entities 
of different nature related with each other in the context of a specific way of prac-
ticing mathematics.
 It is to designate these complexes of textual elements, things, epistemolo-
gical values, and practices with them that collectives of actors shared, that I use the 
expression of epistemological culture, which Evelyn Fox Keller had introduced in 
her Making sense of life (2002). Like her, to depict how actors carry out scientific 

24 See the related passage in (Chemla and Guo 2004), pp. 170-171.
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activity, I consider it essential to focus not only on the textual and material aspects 
and practices that characterize their collective way of doing research, but also on 
epistemological factors that they collectively prize, that they implement in specific 
ways, and that, in the end, permeate their knowledge and their ways of knowing. I 
have argued that in the case of the epistemological culture to which mathematical 
canons and commentaries from ancient China attest, generality played a pivotal 
role. I have contrasted this culture with two other mathematical cultures also from 
China, in order to highlight differences in specific practices with respect to gener-
ality, and in the end, differences in the nature of the knowledge produced.
 Do I mean that epistemological cultures of this kind are, in general, 
closed cells that remain impervious to each other? Not at all! In fact, a focus on 
generality suffices to show that this is not the case. 
 First, we have seen echoes of how actors stated the general, and how 
they shaped generality between, on the one hand, the mathematical culture that 
Chinese canons bespeak, and on the other, the scientific cultures in the context of 
which Henri Poincaré and Louis Jean-Marie Daubenton, respectively, worked. 
 Furthermore, we can find cases in which concepts, terminologies and 
ways of working related to generality that were shaped in the context of an episte-
mological culture were borrowed and recycled in the context of another epistemo-
logical culture, in relation to a major scientific breakthrough.
 To illustrate this point, we need to turn to modern times, for which we 
have more abundant sources. They will give us the documentary means of establi-
shing facts of this kind. The history of the new geometry that emerged in France 
at the end of the 18th century and the beginning of the 19th century, and eventually 
led to the shaping of projective geometry, shows a magnificent example of circu-
lation of knowledge, practices and epistemological values between mathematical 
cultures, precisely with respect to generality. In conclusion, I will sketch this exa-
mple to highlight this dimension and establish the above assertion.
 Projective geometry (for the sake of simplicity, I use a slightly anachronis-
tic denomination here) emerged both as an epistemological culture and as a body 
of knowledge out of actors’ dissatisfaction (notably Gaspard Monge (1746-1818), 
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Jean-Victor Poncelet (1788-1867) and Michel Chasles (1793-1880), among others) 
with a dominant and collectively shared way of doing geometry. Why should one, 
they asked, approach geometrical problems with computations (that is, analytical 
means), and not directly geometrically? Where did the power of analytical me-
thods lie? And, how could one transform the practice of geometry to endow it 
with the same powers? In this context, it rapidly became clear to them that the key 
issue was generality. 
 Why were analytical approaches general, and what were the sources 
of generality in analysis? Furthermore, how could one recreate similar means of 
proceeding generally within geometry stricto sensu? To address these issues, they 
consciously and collectively embarked in an examination of analytical practice and 
in the shaping of a new mathematical culture in geometry, in which the epistemo-
logical value of generality played a pivotal role. An interesting feature of the culture 
they shaped was its use of history of mathematics and of philosophical reflections 
to better understand the historical development of generality in geometry. 
 This was the topic of Chasles’ 1837 Aperçu historique sur l’origine et le 
développement des méthodes en géométrie, particulièrement de celles qui se rappor-
tent à la géométrie moderne, suivi d’un mémoire de géométrie sur deux principes 
généraux de la science : la dualité et l’homographie (hereafter, Aperçu historique). In 
this book, Chasles conducted a most inspiring reflection on the issue of generality 
in geometry. For instance, he recounted how practitioners identified the transfor-
mation of formulas as a key practice yielding generality in analysis. This led him 
to raise the issue of how one could derive the same benefits using other means. 
Chasles’ survey further outlined how practitioners of projective geometry collec-
tively shaped means to introduce transformations into geometry. He also called for 
a systematic effort to go further in this direction.
 I cannot dwell on the analysis of this case here. Let us simply remember 
that in this context, practitioners of projective geometry conducted an analysis of 
generality and devised conceptual means as well as practices to implement forms of 
generality. The key point is that in 1845-1846, part of the resources that had been 
shaped in this specific context with respect to the epistemological value of gene-
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rality were taken up as such by German practitioners like Ernst Eduard Kummer 
(1810-1895) who were developing the theory of algebraic numbers. 
 Following Chasles’ strategy, notably his “principle of contingent rela-
tionships”, Kummer introduced ideal divisors into his theory of “complex num-
bers”.25 He was thereby borrowing the term “ideal” that Poncelet had introduced 
into geometry to achieve generality in a certain way. However, Kummer was at 
the same time embracing Chasles’ conceptual apparatus and related practice with 
geometrical figures, to approach these ideal elements. Carrying out a synthesis 
between various philosophical and mathematical reflections with respect to gene-
rality that Poncelet and Chasles had developed in the context of geometry, Kum-
mer eventually managed to achieve his goal, which was to develop computations 
with his “complex numbers” in a way wholly similar to those of ordinary arithme-
tic.
 By looking at epistemological values like generality in specific settings, 
we can observe the variety of meanings that the general takes in different contexts, 
and the variety of practices shaped to achieve generality. We can also observe how 
mathematicians developed reflections with respect to generality that, as such, will 
circulate and, also as such, will yield resources that prove essential for practitioners 
in other contexts. We can thus highlight the scientific productivity of the philoso-
phical reflections that scientists develop, in the case under study: the reflections on 
generality. More importantly perhaps, we can highlight the part that scientists take 
in shaping ways of working in science — in our case, ways of shaping and working 
with the general.

25 The first related publication is (Kummer 1846), which was republished the following year, with some changes (Kummer 1847). On 
this episode, see the related chapters in (Chemla, Chorlay, and Rabouin (eds.) 2016). My article in preparation focuses precisely on 
the transfer of  concepts and practices linked to generality.
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