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Abstract Scholarly texts usually combine a variety of elements: sentences, dia-
grams, tables and other specific types of inscriptions, layouts and notations. After a 
long period when History and Philosophy of Science mainly focused on the verbal 
aspect of these sources, in recent decades these disciplines have actively begun to 
investigate other dimensions, such as diagrams and symbolic writings. This book is 
an attempt to return to the verbal components of these documents and explore them 
from a new perspective.

The collective work that led to this book started in the fall of 2002. In the context of the seminar 
“History of Science, History of Text,” Karine Chemla (REHSEIS, CNRS & University Paris 
Diderot), a historian of science, and Jacques Virbel (IRIT, Toulouse), a linguist specialized in text 
linguistics, launched a series of workshops with the title “Textes de consignes et d’algorithmes. 
Approches historiques et linguistiques (Instructional Texts and Algorithm Texts. Historical and 
Linguistic Approaches).” This resulted in formation of a group that was enthusiastic about the 
collective work carried out in this framework. Before long it was focusing on the issues addressed 
in this volume. The group members included specialists of China, Europe, India and Mesopotamia. 
They were linguists as well as historians of mathematics, lexicography, zoology or medicine. The 
collective work continued for several years, during which colleagues learned about the theories and 
sources of each other’s disciplines, and each elaborated his or her own approach in the framework 
of this interdisciplinary enterprise. As a result, the book brings Linguistics and History of Science 
into close interrelationship, with the aim of helping the two fields to advance together. Each 
chapter of the book has been subjected to close scrutiny by the participants of the seminar and we 
are thus jointly responsible for any omissions or errors. We were able to complete the book thanks 
to Anthony Pamart, and to the generous hospitality of Silke Wimmer-Zagier and Don Zagier in 
Bonn, and Lorraine Daston and the Max Planck Institut fuer Wissenschaftsgeschichte in Berlin 
during summer 2012, as well as that of the Fondation des Treilles during summer 2013. We would 
like to express our heartfelt thanks to all of them. Bruno Belhoste, Ramon Guardans, and Skuli 
Sigurdsson have carefully read this introduction whole or in part, and we are grateful for their 
constructive comments. We would especially like to thank Karen Margolis for her immeasurable 
part in completing the introduction. Many thanks also to Sarah Diému-Trémolières, Shubham 
Dixit, and Neelu Sahu for their contributions during the publication process.
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1.1  Acting by Means of Scholarly Texts: A Research 
Program

Scholarly texts usually combine a variety of elements: sentences, diagrams, tables 
and other specific types of inscriptions, layouts and notations. After a long period 
when History and Philosophy of Science mainly focused on the verbal aspect of 
these sources, in recent decades these disciplines have actively begun to investigate 
other dimensions, such as diagrams and symbolic writings.1 This book is an attempt 
to return to the verbal components of these documents and explore them from a new 
perspective.

1.1.1   Assertions and other Types of Utterances

When History and Philosophy of Science have dealt with the discursive part of 
scientific texts, both disciplines have laid great emphasis on the assertive dimen-
sions of the statements they contain and the logical structures of their arguments. 
This is how one can express that, when reading the words that have come down to 
us from the practitioners of science, these disciplines have endeavored to determine 
in the most rigorous and fruitful way the bodies of knowledge available to actors, 
or created by them, on the basis of how actors described part of the world as they 
understood it, or reported on other topics of inquiry. However, as John L. Austin 
has emphasized, language can be used for other purposes. (Austin has since been 
followed by many others, including John Searle.) In addition to allowing its users 
to make assertions, language allows us to “do things with words.”2 For instance, 
language can be used to change the “world.” Austin explains that this is the case 
with the famous sentence “‘I do (sc. take this woman to be my lawful wedded 
wife)’—as uttered in the course of the marriage ceremony.”3 In the proper circum-
stances, uttering the sentence modifies my status and others’ as well as my relation-
ship to people and institutions. Clearly, the sentence does not assert a state of the 
world, but actually brings it about: the speaker performs an act by means of words. 
It is an act of communication, performed in a given context. Language can also 
be used to get someone to do something. For instance, I can suggest that a person 
shouldn’t go any further by uttering the sentence “There is a bull in the field.”4 More 
generally, Austin and his followers have attempted to determine all possible ways 
of using language and to provide a classification for them. In the classification of 

1 We can illustrate this trend by mentioning just a few books that deal with ancient and modern 
science, as well as various academic disciplines: (Galison 1997; Netz 1999; Klein 2003; Mancosu 
et al. 2005; Giaquinto 2007).
2 This refers to the title of Austin’s posthumous book, which marked the opening of this field of 
inquiry: How to Do Things With Words (Austin 1962).
3 Austin (1962, p. 5).
4 Austin (1962, p. 32).
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Austin’s “speech acts” that John Searle has proposed and that has become standard, 
the utterance “I do,” mentioned above, falls within the category of “declarative” 
use of language, whereas the latter, “There is a bull in the field,” is referred to as 
“directive.”5 We shall return to these terms below, as well as referring to the other 
categories that have been identified.

What can be said about these other uses of language in scientific texts? In which 
ways can History and Philosophy of Science usefully consider them? Moreover, can 
Speech Act Theory be applied directly in order to address these questions, or should 
it be developed specifically to suit this purpose? These, briefly, are the questions 
this volume intends to consider.

Such questions are not devoid of meaning: it suffices to point out that some sci-
entific writings contain texts for mathematical algorithms or medical prescriptions. 
In other words, as soon as we look for uses of language that are not merely assertive, 
we find examples in our sources: texts for algorithms and prescriptions are texts 
that make readers do things. By extension, let us call such texts “directive.”6 How 
these texts make readers do things is a question that has not been systematically 
examined so far. And yet, as we show in this volume, although inquiring into this 
question is by no means obvious, it casts a new light on actors’ engagement with 
texts. At the very least, conducting a detailed survey of the various uses of language 
in scholarly writings will shed light on their textual complexity beyond the assertive 
function with which they have mostly been associated, or which has been sought for 
in them. This book aims not only to detect such uses, but also to analyze how actors 
performed these acts using language. As we will discover, the examination of these 
questions reveals features of scholarly writings that have been neglected so far.

1.1.2  How to Do Things with Texts

The two examples above—texts for algorithms and prescriptions—illustrate direct-
ly that Speech Act Theory can certainly be a source of inspiration, and that it has 
to be extended to enable us to reach our goal. Indeed, as the term “speech act” in-
dicates, the theory was mainly conceived on the basis of an observation of circum-
stances in which language is used orally. We can also point out that historically, the 
study of speech acts has mainly been based on ordinary uses of language. It is true 
that Austin sometimes evokes “written utterances”7 or considers the written version 

5 (Searle 1979, p. viii). See Chap. 2 by Virbel in the present book. The validity of Searle’s clas-
sification has been questioned. See, e.g., (Vernant 2005). We shall not discuss these debates here; 
we only wish to call attention to a domain of research and modes of analysis that should prove 
fruitful for the History of Science.
6 For the sake of simplicity, we only focus on one of the things these texts do: they enable users 
to carry out computations or manage medical treatment. As we shall see, sometimes this is not the 
only thing they do.
7 (Austin 1962, pp. 8, 60–61). This expression seems to have an interesting history whose explora-
tion falls outside the scope of the present book. We employ the expression “written utterances” 
below to refer to sentences as used in our sources.
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of the speech act.8 However, the main thrust of his theory is to account for oral 
events, whereas the phenomena we want to consider occur in written documents.9 
In fact, they occur in the framework of specialized uses of language. This is the first 
reason why Speech Act Theory needs to be reconsidered in the process of applying 
it for our purpose. Given this, in relation to our goal we shall use the expression 
“discourse act,” rather than “speech act.”

There is a second reason why Speech Act Theory must be extended. The theory 
was mainly devised to describe how sentences work in actual utterances.10 Howev-
er, for our purpose, as has already become clear, we have to consider not only how 
sentences, but also how texts—we mean actual texts like that of an algorithm or that 
of a prescription—are used to carry out directives or declaratives. In some of the 
language acts he considered, John Searle used texts as examples, notably when he 
discussed the case of the shopping list devised by G.E.M. Anscombe in 1957.11 The 
same list of items, he emphasized—that is, the same text—can be used to perform 
(at least) two different acts. It is to be interpreted as a “directive” when used by the 
person who does the shopping: the list then dictates what has to be bought. It can 
also be an “assertive,” if it is written down by a detective reporting on the shopper’s 
actions: the list documents the customer’s acts. However, seen from the viewpoint 
of these acts, we can observe that the phenomenon would be the same whether the 
list consists of a single word or a whole text. In this respect, the textual features of 
the list are “weak.”12 One may also argue that Searle considers “actual” texts when 
he addresses the issue of the “logical status of fictional discourse.”13 Note that in 
this case the point where Searle does address the textual dimension of the fiction is 

8 Austin (1962, pp. 57, 74–75).
9 This sentence is a rough description of our set of sources, which is to be taken as a first approxi-
mation. We are well aware, as we show below, that some of these written sources adhere to oral ac-
tivity and even sometimes record texts composed and/or practiced orally. In this respect, Sanskrit 
documents are always a source of warning and inspiration, since some of the written documents 
deliver texts that were once, and still are, practiced orally. See (Filliozat 2004), and our remarks 
below. This illustrates the usefulness of considering scholarly texts on a broad basis. The present 
book deals more generally with textual issues by relying on sources produced in many different 
places in the world and in different time periods. In this respect, as in many others, we are working 
within the framework of the options elucidated in (Chemla 2004).
10 A similar comment occurs in (Vanderveken 2001) as an introduction to an attempt to describe 
speech acts not singly, but in the context of a conversation.
11 (Anscombe 1957, pp. 56–57; Searle 1979, pp. 3–4).
12 The example has a family resemblance with a whole class of texts —the “enumerations”— to 
which we devote Part II of this volume. Jacques Virbel analyses this example in Chap. 6, when he 
considers pragmatic features of enumerations (Sect. 6.4). In this context, he concentrates on the 
other dimension of the list, the enumeration. In the process he looks at the issue of how the list 
differs specifically from a single term.
13 Searle (1979, pp. 52–75).



51 Prologue: Textual Acts and the History of Science

that of its coherence. This leaves open the question we want to consider: how does 
one do things with texts?14

Formulating this question allows us to perceive directly, even though indistinctly 
for the moment, how History and Philosophy of Science can benefit from raising 
these questions. An inquiry into this range of language phenomena is likely to pro-
vide tools to discover, in written sources, evidence about aspects of the practices, 
and not only the knowledge, of actors. Further, we shall see that this type of investi-
gation rapidly leads us to terrain where scientific practice intersects with questions 
of law, and reflects social environments.

1.2  Discourse Acts and Textual Acts—The Example of 
Instructional Texts

The first part of this book presents a preliminary exploration of various types of acts 
carried out by means of “textual utterances” in the context of scholarly writings.

Our research did not start from scratch. In the last two decades, a group of lin-
guists, logicians, neuroscientists and computer scientists, which Jacques Virbel was 
part of, has been developing a multidisciplinary approach to the textual acts carried 
out by means of instructional (or procedural) texts.15 Texts giving instructions are 
meant to enable users to do things. As mentioned above, scientific documents also 
contain such types of texts, if we think of algorithms or prescriptions. It seemed 
natural to begin cooperating on this kind of “textual act.” This is also the starting 
point for the present book.

14 Barry Smith has raised similar questions in (Smith 2010 (August 23–26); Smith 2012). As men-
tioned above, Vernant has suggested reshaping the classification of discourse acts used by Searle. 
His main reason is to introduce “quotation” as a kind of discourse act. To do this, Vernant has 
introduced the more general concept of “metadiscursive acts,” or acts that perform an action on 
the discourse itself. In performing such acts, actors also do things with texts. We shall return below 
to a phenomenon of that kind. In the field of science studies, Brian Rotman, in the context of at-
tempting to understand how mathematics persuades, has noted the capacity of mathematical texts 
to “give commands” (Rotman 1998). Our focus in this book will be different. (Fortun 2008) also 
invokes Speech Act Theory to understand the part played by “promises” as speech acts in the re-
cent “rapid rise of the science and business of genomics.” The book analyzes how promises allow 
actors to raise funds and find biological materials. Fortun’s analysis focuses more on the actual 
promises than the textual acts as such.
15 Instructional texts were among the first types of texts approached as textual acts in linguistics. 
Results of this research work, done by Virbel and colleagues at IRIT (Institut de Recherche en 
Informatique de Toulouse—Toulouse Institute of Computer Science Research), were published in 
(Pascual and Péry-Woodley 1995; Pascual and Péry-Woodley 1997a; Pascual and Péry-Woodley 
1997b; Grandaty et al. 2000; Virbel 2000). Their efforts and achievements convinced the historians 
of science who have contributed to the present book that we could draw on their expertise and the 
tools they had devised to tackle new problems in our discipline. This was the starting point of the 
present volume.
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1.2.1   Speech Act Theory

In Chap. 2, Virbel begins by providing elements of Speech Act Theory that will yield 
a theoretical basis for the whole book. Using the example of instructional texts, he 
proceeds by illustrating possible extensions of the theory in order to describe “tex-
tual acts.” This example will constitute one of the main foci of the volume.

Let us start by mentioning some of the principal basic ideas and concepts of 
Speech Act Theory that Virbel introduces and that are taken up throughout this 
book. The central notion is that of the “illocutionary act,” which refers to the com-
munication act performed by an utterance. Here we must introduce a distinction for 
the sake of precision. When a speaker utters a sentence, he or she performs an act 
that involves the body and produces a sound phenomenon. Speech Act Theory does 
not dwell on this dimension of the act of communication (known as a “locutionary 
act”); instead, it concentrates on the linguistic communication performed by the ut-
terance. It is this dimension of the discourse act we are referring to when we use the 
expression “illocutionary act.” Following Searle, we take as our starting point the 
assumption that the “illocutionary act” constitutes “the minimal unit of linguistic 
communication.”

Any illocutionary act has a “purpose:” this is the first key feature that character-
izes it. The “purpose” captures the actor’s intended action in performing a “dis-
course act.” For instance, the point of the declarative “I do,” mentioned above, is, 
by virtue of the utterance, for the speaker to enter the state of matrimony. Or the 
purpose of the utterance “I forbid you to go into the field” is to cause someone (not) 
to do something. The theory refers to such a purpose as “the illocutionary point” 
of the discourse act. The importance of this feature of the act is shown by the fact 
that it provides a tool to identify illocutionary acts, and establish a first fundamental 
classification of them. On the basis of a distinction between different types of il-
locutionary points, Searle surmised “five general categories of illocutionary acts.” 
We have already encountered three of them at the beginning of this chapter: the “di-
rectives,” the “declaratives,” and the “assertives.” The five general categories also 
include the “commissives,” whose point is to commit the actor to do something, and 
the “expressives,” whose purpose is to communicate our “feelings and attitudes.”16

These categories do not derive from an a priori approach to the topic, but from 
an observation of actual uses of language. Once they were constituted, however, 
Searle introduced the concept of “direction of fit” to explain the structure of the set 
and the differences between the types of act. The concept encapsulates differences 
among types of relationship between the world and the words that the various acts 
establish.17 It is best illustrated by the example of the shopping list. When it is used 
for buying, the text of the shopping list performs an act that makes the world fit the 

16 Searle (1979, p. viii). In Chap. 2 of the present volume, Virbel provides illustrations for all these 
acts (commissives in particular in Sect. 2.3.3.1).
17 Searle (1979, p. 3–4), where the notion is introduced using the shopping list example. See also 
Chap. 2 in this volume, Sect. 2.2, § 9.
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text. When, however, it is produced by a detective, the text makes the words fit the 
world. All these notions play a role in the approach to “textual acts” outlined in this 
book.

The identification of these different types of illocutionary acts raises two sets of 
issues.

To begin with, how can we capture the differences between the acts themselves? 
We have already introduced a first element that enables us to do so. This is the “il-
locutionary point.” It allows us to distinguish, for instance, between an “order” (“I 
forbid you to go into the field”) and a “commitment” (“I promise you I won’t go 
into the field.”) More generally, the “illocutionary point” provides a criterion to de-
fine general types of discourse act. However, if the distinction between the various 
types of acts were only based on this criterion, it would be rather crude. We also 
want to be able to distinguish, for instance, between an “order” (“I forbid you to 
go into the field”) and a “suggestion” (“There is a bull in the field.”) In relation to 
this issue, and following Austin’s first investigations, aside from the “illocutionary 
point” Searle suggested considering more broadly the “illocutionary force” with 
which an act is carried out. This force comprises a set of general features that en-
able one to characterize a discourse act and thereby distinguish between two acts. 
The “illocutionary point” is one of the components of this force. It contains others, 
and it is part of Searle’s achievement to have developed the analysis of its various 
components. We need not go into detail here; it suffices to refer to the function of 
the “illocutionary force.” Chap. 2 provides the description of the “force.” Let us 
simply mention that its components notably include various types of conditions of 
success (essential conditions, preparatory conditions, sincerity conditions, propo-
sitional content conditions).18 The components also include ways of describing the 
“modes of achievement” and “degree of strength” of the force.19

The first set of issues evoked in the previous paragraph looked at discourse acts 
from the viewpoint of what they perform. The second set of issues raised by the 
identification of illocutionary acts focuses rather on how these acts are carried out. 
The question is: how can we describe the differences between the utterances used 
to perform the illocutionary acts? In the terms just introduced, we can reformulate 
the question as: how are the illocutionary forces actually performed? In this vein, a 
study of the markers of illocutionary forces has been developed; Virbel alludes to 
this in Chap. 2. On the other hand, it is easy to see that the same utterance can carry 
out wholly different illocutionary acts. John. R. Searle 1969, pp. 70–71 discusses 
the phenomenon with the elementary example of, “It’s really quite late.” Depend-
ing on the context, the actor saying, “It’s really quite late,” can perform different 
acts. For instance, an act that corresponds to what the sentence means at face value, 
that is, the statement of a fact. By means of the same utterance, however, the actor 
can perform “an objection,” “a suggestion, or even a request,” or “a warning.” In 

18 These conditions are explained in Chap. 2, Sect. 2.2, § 4, 7, 8, pp. 51–54. They are also illus-
trated for the case of commissives at the beginning of Sect. 2.3.3.2.
19 This element of the illocutionary force was introduced later; see (Searle and Vanderveken 1985, 
pp. 12–20).
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the last four cases, we speak of an “indirect illocutionary act.” The term, “indirect 
illocutionary act,” refers to the use, in order to perform an illocutionary act, of an 
utterance that, when employed directly, performs another illocutionary act (in the 
example just quoted, that of stating the fact that it is late).20 The act performed can 
depend on who utters the sentence as well as to whom it is addressed. For instance, 
the sentence, “Dinner is served at 8 pm,” uttered by the hotel manager is a directive 
when said to the chef; a commitment when addressed to customers; and an assertive 
in the context of an interview with a journalist.

It is obvious that these phenomena also occur with texts. We have already men-
tioned the case of the shopping list, in which exactly the same text can carry out 
different “textual acts” depending on the context. We can also refer to the text of the 
“program of a conference.” As a text produced by organizers for participants, the 
program is a commitment. But from the perspective of the program that the orga-
nizers hand over to a chairperson or a speaker, the same text performs a directive, 
and when recorded in a report for a research assessment agency, the text performs 
an assertive. We shall see that “written utterances” and texts contained in scholarly 
sources also testify to these phenomena.

In turn, such phenomena raise a new question: when a single utterance can carry 
out different illocutionary acts, how do users of language understand what is meant? 
Here, Austin introduces a fairly useful distinction to clarify the question. The issue 
of how users construe the discourse act does not bear on the understanding of the 
propositional content of the sentence. In fact, it bears on another dimension of the 
understanding: that which determines the illocutionary act performed. To distin-
guish between the two types of understanding, Austin introduces a technical term. 
He designates by the term “uptake” the specific type of understanding that allows 
the “hearer” to grasp the intended act, in contrast to his or her understanding of the 
propositional content. Again, we shall see that this concept is useful to describe 
“written utterances” in scholarly documents.

However, clarifying the question does not solve the puzzle: how do users of 
language understand what is meant? More generally, how can one anticipate and 
describe which utterance is likely to be used for a given illocutionary act? As Virbel 
explains in Chap. 2, in recent decades it has been possible to clarify these ques-
tions in an impressive way. In the event, the logical analysis of illocutionary forces 
referred to above provided essential tools that enabled researchers to address these 
questions.21

In the case of the scholarly texts discussed in this book, which were written in 
many different languages and contexts, the questions related to utterances all raise 
important and tricky issues. To begin with, how can we establish the illocutionary 
force of “written utterances,” that is, the nature of the illocutionary act they carry 

20 For an analysis of the various ways of carrying out, e.g., directive illocutionary acts, see Sect. 
2.3.2.3 and 2.3.4.3 in Chap. 2 of the present book.
21 Searle and Vanderveken (1985), in particular Chap. 2. See also, in the present book, Chap. 2, 
Sect. 2.2, points 10 to 12, pp. 55–61, for a theoretical explanation, and Sect. 2.3.2.3, p.72, for an 
illustration by example.
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out? Moreover, and perhaps more importantly, how do the ways in which “illocu-
tionary acts” are carried out by means of actual utterances reflect the contexts in 
which they were produced or, more precisely, the local scholarly cultures to which 
they adhere? Some chapters of the book address these issues. More generally, as we 
shall see, the notions of Speech Act Theory that are presented in Chap. 2 and were 
developed for a study of “utterances” provide tools for dealing with the sentences 
that occur in scholarly texts and drawing interesting conclusions from them.

1.2.2   Instructional Texts

As the second part of Chap. 2 explains, these notions were also essential in enabling 
Virbel and his colleagues to sketch a linguistic and pragmatic treatment of “textual 
acts:” instructional (or procedural) texts. These texts are important for the present 
book.

The first step in extending Speech Act Theory to the treatment of instructional 
texts is to consider these texts as a means to carry out illocutionary acts. In this case, 
the acts of “giving instructions” are, at least partly, of a directive type. As such, the 
illocutionary point of their authors —and not that of a speaker, the “S” of Speech 
Act Theory—is clear: they aim to “help” a reader or a user—and not a hearer, the 
“H” of Speech Act Theory—to do something. In this respect, the illocutionary point 
is materialized precisely by what the actor does, that is, by the actions he or she 
performs in compliance with the text. This is how, even for documents from the 
past, these acts can be studied as such: the historians’ task is to find methods of 
reconstructing the acts readers, after familiarizing themselves with such documents, 
could perform.

In fact, through instructional texts authors often perform not only directives, 
but also other types of illocutionary acts. For instance, depending on the kind of 
instructions given, the acts of “giving instructions” can combine, in various ways, 
a directive and a commissive of some kind. The latter dimension captures the re-
lationship of commitment established between the author and the user through the 
instructional text.

Virbel’s presentation allows us to distinguish three modes of contribution of 
Speech Act Theory to the study of acts of “giving instructions.” We shall now out-
line them, as they illustrate a general method that can be applied in the case of 
similar extensions.

Firstly, Speech Act Theory provides tools to describe the type of utterances to be 
encountered in instructional texts. In this book, in relation to the aim they pursue, 
Florence Bretelle-Establet (Chap. 3) and Karine Chemla (Chap. 9) make an inven-
tory of this kind for medical and mathematical texts.

Secondly, Speech Act Theory provides a model for the study of new discourse 
acts. In particular, Virbel begins his study of the various types of illocutionary acts 
instructional texts can carry out by borrowing Searle’s approach to Speech Acts and 
considering “different types of differences between different types of instructional 
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texts.” Note that these types of differences offer a multitude of research paths to 
historians of science interested in the study of procedural texts, as well as other 
types of text.

Thirdly, Speech Act Theory provides a description of the various types of dis-
course acts to which verbs such as “advise” or “prescribe” correspond. For the sake 
of simplicity, we shall call these acts “verb acts.” Drawing on the study of “verb 
acts” described in Vanderveken 1990, Virbel shows how they form grids that allow 
him to situate any act of “giving instructions” as a discourse act by looking at its 
similarities and differences with respect to other discourse acts.

Virbel’s method is systematic. Looking at “verb acts,” he considers those to 
which instructional texts have some relation. Verbs that name “directives” include 
“order,” “prescribe,” “suggest,” and so on. Those that name “commissives” include 
“promise,” “guarantee,” and so on. Then, for each type of illocutionary act, he of-
fers a classification of these verb acts by illuminating the key components of the 
illocutionary force that allow us to capture the differences and relations between 
these acts. By this method he can develop a robust backdrop against which he can 
situate any specific act of “giving instructions.”

Virbel begins by doing this with directives (See Sect. 2.3.2). He then turns to 
the area of commissives in order to situate within it the kind of “guarantee” that, 
depending on the context, the act of “giving instructions” involves (See Sect. 2.3.3). 
This analysis enables him to describe the combinations of directives and commis-
sives that the acts of “giving instructions” constitute and to interpret the various 
possible meanings of the expression “with the help of” that characterizes instruc-
tional texts (See Sect. 2.3.3.2).

Virbel then considers assertives (See Sect. 2.3.4) as they are performed in in-
structional texts. On the one hand he highlights how, in this framework, asser-
tions can combine with declaratives, in diagnostic texts, for instance. The reader 
will be given examples from medical books studied by Bretelle-Establet (Chap. 3), 
and publications on zoology described by Yves Cambefort (Chap. 4). On the other 
hand, Virbel focuses particularly on original forms of indirection that one encoun-
ters in instructional texts, for example modalities according to which assertions of 
the reasons for doing or not doing something perform directives. Such discourse 
acts occur in the medical books analyzed by Bretelle-Establet (Chap. 3) and in 
the texts for algorithms composed in ancient China, as examined here by Chemla 
(Chap. 9).

In conclusion, the purpose of approaching “giving instructions” as a language 
act has led Virbel to develop Speech Act Theory further, notably with the shaping 
of local classification of “verb acts.” Conversely, Speech Act Theory inspires here 
an approach to text as the carrying out of acts. In particular the “illocutionary point” 
of the author(s) when writing a text, as well as other elements that have proved es-
sential in describing a language act, appear to provide analytical tools to develop 
a linguistic and pragmatic approach to texts. In the present book, Agathe Keller 
(Chap. 5) and Chemla (Chap. 9) concentrate on procedural texts, as Virbel does. 
However, Bretelle-Establet (Chap. 3) and Cambefort (Chap. 4) extend the approach 
presented in Virbel’s contribution beyond instructional texts. They, too, draw on the 
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concepts and methods of Speech Act Theory to address other forms of textual acts. 
The succeeding chapters of Part I consequently describe specific acts carried out by 
means of texts, while at the same time the authors consider the issues at stake for 
History of Science.

1.3  How to Make Readers Do Things: An Inquiry into the 
Variety of Scholarly Writings

The chapter by Bretelle-Establet is devoted to Chinese medical writings. The key 
question she wants to address, and for which she finds the description of “textual 
acts” fruitful, can be formulated as follows: a huge number of medical books has 
been composed and published in the whole territory of China since the seventeenth 
century. How can we grasp differences between them without using observers’ cat-
egories, which are in fact fairly superficial? Indeed, to understand contrasts between 
some of these books, historians have often employed opposites such as “scholarly” 
and “popular,” and have attempted to classify them into genres. Are these categories 
meaningful?—and, if so, which sense can we attach to them? To tackle these ques-
tions, Bretelle-Establet puts forward a subtle and powerful strategy which promises 
to yield results for a much wider set of sources than those she bases her approach 
upon. She defines several criteria that allow us to perceive a variety of textual fea-
tures in these books and that can be used to characterize the different ways in which 
authors have textualized medical knowledge.

1.3.1   The Definition of a Corpus and its Key Features

Bretelle-Establet’s strategy begins with the definition of a corpus. She concentrates 
on books produced since the seventeenth century in the southernmost provinces of 
China, that is, at the margins of the empire and, like most of the writings that have 
come down to us from that time period, outside the central institution of medi-
cine. Some of her selected books were compiled in prosperous urban areas, whereas 
others were used in poor, rural regions where physicians were scarce. In addition, 
Bretelle-Establet chooses to focus on books written by authors whose social status 
differs quite considerably. The contexts of production of the selected books vary in 
these two main respects. Furthermore, the authors’ motivations for producing these 
books, and hence their intended readership, were diverse. Some authors wrote a 
textbook that could be used in the context of medical studies; others wrote for fam-
ily use and to enable relatives to self-medicate; and there were others who wrote 
to facilitate emergency care in urgent cases where no physician was available. Bre-
telle-Establet notes that all these books aim to enable readers to do things, whether 
the action be learning or healing. This means our framework here is the study of 
texts carrying out “directives.” However, in the terminology introduced by Searle 
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and explained by Virbel in Chap. 2, there is a difference between the “illocutionary 
points” of the books—what they intend to make readers do.

On the basis of this corpus, Bretelle-Establet develops her questions as follows: 
in which respects are these books different and how can we correlate the differences 
highlighted with the geographical environment in which the books were written, 
or the social status of the authors, or the purpose of the book? Bretelle-Establet 
focuses on how each of these books deals with the same nosological entity, which 
she translates as “sudden disorder.” These are the actual “texts” she uses as a basis 
for her analysis of how the “textual acts” are carried out.

In the first part of her analysis, where she concentrates on the semantic features 
of the texts, Bretelle-Establet examines the types of information provided, and, 
where applicable, she compares the information of the same type found in the 
various selected writings. It comes as no surprise that the texts differ in this respect. 
The reason is that the understanding of the ailment and the theories expounded do 
not concur. These differences, Bretelle-Establet emphasizes, illustrate that medi-
cine in China was by no means a unified body of knowledge and practice, a fact 
that historians have endeavored to understand better in recent decades. However, 
the texts also differ in the nature of information of a given type that is provided, 
and this fact reveals an essential issue for the present volume. For instance, the 
various kinds of clinical signs the texts provide to help users diagnose an ailment 
demonstrate that the authors did not assume the same types of competency in their 
intended readers. The competency and knowledge required for readers to use a text 
have not been a topic of systematic inquiry in the History of Science—yet this issue 
proves to be very fruitful, as the present volume shows. In terms of “textual acts,” 
these aspects characterize the conditions an author assumes with respect to his or 
her readers in order for the act to be successful. In the case of the directives ana-
lyzed, these types of competency and knowledge are part of what John Searle and 
Daniel Vanderveken have described as their “preparatory conditions.”22 We shall 
return to these issues below.

In this first stage of her analysis, Bretelle-Establet does more than simply com-
paring the types of information given by the various texts: she tries to determine 
whether differences in this respect can be correlated with factors characterizing 
the contexts in which the books were written. Here she obtains her first surprising 
result. The types of information contained in a text correlate less with the author’s 
social status than with the declared aim of the book and its intended readership. 
To begin with, this conclusion suggests that the opposition between “scholarly” 
and “popular” texts is apparently not meaningful in this context. More generally, 
it invites reflection on the use of observers’ categories in descriptions of histori-
cal writings. The following, however, is more important for the purpose of our 
book: if we reformulate the conclusion in the terms of the formula “who writes 
for whom and to make them do what?” what Bretelle-Establet shows is that, for 
this part of the analysis, the “whom” and the “do what”—the illocutionary point 

22 Searle and Vanderveken (1985, pp. 16–18), Searle and Vanderveken (2005, pp. 123–124).
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of the texts—prove to be the key factors that allow her to account for distinctive 
features of texts.

1.3.2   Books Meant for Different Readings in Different Kinds of 
Places

The second part of Bretelle-Establet’s analysis bears on syntactical properties of the 
writings. She identifies several features as meaningful for identifying differences 
between the texts selected, distinguishing between syntactical properties at the level 
of the whole text (e.g., the choices made in organizing the information23) or at the 
level of propositions. One conclusion she derives from the examination of all these 
features is notable for the present volume: differences with respect to syntactical 
properties can all be correlated to the distinct types of use for which the books were 
intended. Some writings were suited to pragmatic reading which could be done dur-
ing a journey and enabled the reader to act, even quickly, whereas other books were 
more appropriate for slower reading, maybe in the reader’s own study, and were 
designed for understanding first and acting only afterwards. All this can be captured 
in a whole collection of formal features of the texts. These remarks highlight a 
key fact: the illocutionary point of a text is reflected, on the one hand, in syntactic 
features of the text—both global and local—and, on the other, in the specific type 
of reading for which the text is suited. Once again, among all the possible explana-
tory factors, it is the illocutionary point of a book that appears most important in 
accounting for distinctive textual features.

Among the syntactical features at the level of propositions that Bretelle-Establet 
examines, one is particularly important for us here: the distinct uses she shows au-
thors make of “textual connectors” and “discourse markers.” Both these entities cor-
respond to what in classical Chinese are called “particles,” and in principle they are 
dispensable. The former category of particles is mainly used to make links between 
successive propositions explicit, whether these links are logical, temporal, or relate 
to other kinds of connections. The latter category is even more dispensable; it is 
a linguistic resource an author can use to express attitudes with respect to a given 
sentence. On the one hand, Bretelle-Establet argues that the number and variety of 
particles used probably reflect the author’s attempt to write in a scholarly style. One 
of the longest texts, which is full of particles, was written by a polymath. It is prob-
ably not accidental that, of all the authors considered in Bretelle-Establet’s chapter, 
he enjoyed the highest official status and compiled his book for the study of medi-
cine. On the other hand, Bretelle-Establet suggests, the choice to limit the use of such 
particles could relate to the intention of keeping a book to a handy size. It is reveal-
ing that the two books that explicitly mention the issue of portability use barely any 

23 What is important about this feature is that it reflects Florence Bretelle-Establet analyzes texts 
rather than sentences. In the same way as for the parts of a sentence, different ordering of the sen-
tences in a text makes different pieces of information salient and creates a hierarchy between them 
which correlates to the point of the texts.
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discourse markers, if at all (see Table 3.5 in the chapter under consideration). This 
particular syntactical feature endorses the general conclusion mentioned above that 
Bretelle-Establet draws from her overall study of these features.

1.3.3   How do Authors Attempt to Achieve their Aims?

As we shall see, the reason why “discourse markers” are particularly important here 
is because they are related to the third part of the analysis developed by Bretelle-
Establet. In this part she addresses the issue of how authors “guide their readership to 
follow their first intentions.” The texts, as mentioned above, aim at making readers 
do something. It is in order to analyze how authors achieve their aim in different ways 
by means of textual features that Bretelle-Establet makes use of Speech Act Theory, 
but this time at the level of the sentences that make up the texts. In other words, she 
needs to examine the acts performed in the “written utterances” to carry out her anal-
ysis of the “textual acts.”24 The first noteworthy result is the significant number of 
“written utterances” performing “directives” in all these texts (see Table 3.7), a con-
firmation that the authors specifically intended to make readers do things. Bretelle-
Establet also shows the variety of types of assertives as well as directives that these 
texts contain. To use the terms introduced by Virbel in Chap. 2, we find directives 
of the following types: direct, implicit, and indirect, by stating conditions of success 
or reasons for performing (or not performing) the action. Bretelle-Establet illustrates 
these categories in the translations of the texts given in the appendix of the chapter. 
More generally, “directives” are a type of “discourse act” which constitute a primary 
focus of this volume. We shall encounter these distinctions again.

Here we should note an important and general point that Bretelle-Establet em-
phasizes for the case of her medical sources: the intention of enabling readers to 
do things is not in contradiction to developing theoretical explanations. It has been 
often argued in the History of Science that writings aimed at enabling action were 
meant for lowbrow users limited to doing things without understanding them. This 
thesis has often been advanced with respect to algorithms in mathematical sources. 
We can see in the case of medical writings, as we shall also see in the case of algo-
rithms, that this assumption does not fit with the evidence we have—a fact which 
becomes evident when we observe precisely how directives are carried out. This is 
one of the questions at issue in our study of “written utterances.”

To return to medical books, what is most striking is Bretelle-Establet’s conclu-
sion that we can distinguish between different kinds of “textual directives” and 
identify the various types of goals assigned to books if we observe the distinct 

24 The exploration of the relationships between these two levels is an open question raised by 
applying Speech Act Theory to texts. Should we approach this question by looking at how “written 
utterances” are combined to make the “textual act,” or is there a specific textual level? We leave 
this question open. It has been touched upon in (Nef 1980; Smith 2010 (August 23–26), Smith 
2012; Vanderveken 2001).
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distributions among various types of discourse acts performed by the “written utter-
ances” contained in each text.

So far, the issue of how authors determine ways to achieve their goals for the 
reader was approached using the discourse acts carried out in their texts. The issue 
can also be viewed from another angle, that of the authors’ textual self-fashioning. 
The last set of questions Bretelle-Establet raises that are worth noting for their gen-
eral implications deals with this very point.25 Bretelle-Establet begins by remark-
ing that the various texts differ in the way they make readers feel the presence of 
the author. This is the point where “discourse markers” are important. They repre-
sent one of the textual techniques some authors use to make their presence strongly 
visible, as opposed to those who produce “highly impersonal texts.” Interestingly 
enough, as Bretelle-Establet shows, only texts where the presence of the author is 
marked contain quotations by authors from the past. These texts establish and dis-
play their authors’ authority in a specific way and by means of specific acts. Given 
this, Bretelle-Establet demonstrates how the same specific techniques display not 
only the presence of the author, but also his or her commitment with respect to 
the book’s content. By contrast, Bretelle-Establet suggests that impersonal texts 
establish their authority in a different way, and this fact echoes the specific way 
in which they achieve the intended effect on the reader. (In the technical terms of 
Speech Act Theory, we would say this is how these texts fulfill their perlocution-
ary goal.)

To sum up, rather than offering a theory of genres for classifying all medical 
texts produced in China, Bretelle-Establet provides an analytical grid that enables 
historians to rely on textual features of the writings to capture differences and simi-
larities between texts in a much more differentiated way. In particular, she offers a 
reflection on the various features by means of which a text reveals how an author 
performs the act of making his or her prospective readers do things. In our view, 
this is one of the key issues in a close examination of the texts inspired by Speech 
Act Theory.

25 This gives us the opportunity to qualify the statements made at the beginning of this introduc-
tion. In recent decades, several books have focused on a rhetorical approach to scholarly texts. 
See, e.g., (Loveland 2001, pp. 17–23), which provides a useful survey of recent publications on 
the topic; (Ceccarelli 2001; Gross 2006). These rhetorical approaches also explore a dimension of 
scholarly texts which is not purely assertive. A review of research paths developed in this context 
would exceed the scope of this book. In relation to what Bretelle-Establet explores here, we can 
simply note that several of these books have used rhetorical analysis as a useful tool for under-
standing how an author attracted readers or persuaded them of the validity of his or her arguments. 
However, they still focus mainly on the assertive aspects of the text. Here, Bretelle-Establet con-
siders the author’s self-fashioning through textual shaping by means of other textual acts.
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1.4  Christening Organisms: Declaratives as Textual Acts 
in Zoology

Cambefort’s chapter is devoted to zoology and focuses on the examination of an-
other type of “textual act,” a declarative. Cambefort analyzes declaratives in his 
study of the way in which zoologists use publications following certain rules to 
institute a name for an organism (or more precisely, a group of organisms), as well 
as instituting and describing this group—a “taxon,” e.g., a species, to which the 
organism belongs. Interestingly enough, zoologists themselves refer to such texts 
as performing a “nomenclatural act.” In this case, then, the idea of a “textual act” is 
an actors’ category.

By means of its very performance, a successful “nomenclatural act” changes 
the state of the world. This is why, using the criteria John Searle introduced to 
distinguish between speech acts, Cambefort suggests that the act the text performs 
belongs to the category of “declaratives.” Before it is carried out, some animals are 
unknown. The species—in the case where the taxon is a species—does not exist, 
and nor does the name as Cambefort explains it. Once the act is performed success-
fully, a species has been created, the organisms observed are stated to belong to it, 
and the name will be attached to them both forever, or at least as long as zoologists 
retain their nomenclatural practices unchanged. In a sense, the act introduces some-
thing in the world—a taxon, to which a previously unknown being now belongs—
and something in our language that is attached to it by virtue of the “declarative.”

1.4.1   The Historical Shaping of a Textual Act—Its Textual and 
Legal Features

The creation of both the taxon and the name also has a legal dimension. This is 
made explicit in, and governed by, an International Code drawn up by the Interna-
tional Union of Biological Sciences and regularly updated. It stipulates the formal 
conditions governing all aspects of the “textual act.” Many interesting issues are 
at stake here. Firstly, in dealing with the rules governing the texts as such, we im-
mediately encounter legal and social dimensions of scientific practice. We also see 
facets of the texts that we would miss if we considered the publications carrying 
out this act as simply descriptions. Attempting to describe the institutions created to 
perform such “textual acts,” and the consequences of these acts, is a way to perceive 
more precisely what is at issue in these texts. It is also a method of understanding 
how the publication of texts relates to other features of scientific practice. Lastly, 
the regular updates of the International Code express the part of the scientific work 
carried out by biologists that is devoted to working out formal rules for publica-
tions. We shall return to this point later. It testifies to how designing textual acts has 
been an important component of scientific activity.26

26 This was discussed in (Chemla 2004).
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These are some of the questions at issue for historians of science. It is also inter-
esting to consider these texts from the viewpoint of the acts they perform and ask 
how they compare to other types of declaratives. In exploring the specificities of 
this type of “textual act,” Cambefort underlines differences which reflect standards 
instituted by the discipline of zoology governing how such names and the taxa they 
designate should work when properly handled.

Firstly, conditions of success of the “textual act” include that only unknown 
organisms can be named, and the names must satisfy particular rules of formation 
adopted in the discipline. A proof that a condition is not fulfilled can be a reason 
to nullify a “nomenclatural act.” This statement reveals that in the wide class of 
“declaratives,” that which introduces a name and a taxon is one of the contestable 
“textual acts.” Practitioners of zoology regularly dispute the validity of this kind of 
declarative. The scientific activities that are then done to confirm or invalidate the 
“textual act” highlight the role of these declaratives in zoological practice today. 
These activities are materialized in the form of the various types of publications, 
or “secondary nomenclatural acts,” which contest, confirm, correct, or augment the 
“original description,” or “primary nomenclatural act.”

The reasons why a declarative can be contested reflect the various dimensions 
of the act. It can be invalidated because of the name introduced. In particular, if 
the name is shown to be already used for a similar purpose, another name has to 
be introduced. The importance of this aspect of the declarative is materialized by 
the tools created within the discipline, such as registers, to assist practitioners in 
designing names. It can also be contested on account of the taxon, for instance, if 
its novelty is in doubt. The recognition of this refutation as valid leads to canceling 
the declarative: the “textual act” is declared to have failed using a similar procedure 
to that which aims to perform it. In such cases, there is a rule determining which 
name should be kept for the taxon: the first printed name has absolute priority, 
while the names introduced later remain as “synonyms.” This highlights the fact 
that a declarative of that type is invalidated in an unusual way: the part that deals 
with the creation of the taxon remains the only one affected by the failure, while the 
creation of the name in general is successful, with the name leaving a permanent 
trace in the attributes associated with the taxon in the specialist publications. It also 
reveals the emphasis zoologists have placed on defining rules for the management 
of names and taxa. They have elaborated the conditions for defining “naming” as a 
“textual act.”

Secondly, present-day zoologists recognize the name and the taxon as effec-
tively created only if they are “notified” in a specified way: the text carrying out 
the “declarative act” must be printed and published. Oral introductions and oth-
er modes of publication are not accepted as valid. The discipline of zoology has 
thus progressively defined formal conditions for a “declarative” to achieve suc-
cess and, as Cambefort explains, the conditions are constantly under discussion. In 
Chap. 2, Virbel called attention to the distinctions between language acts, as well 
as between textual acts, with respect to their promulgation. We now see how the 
modality according to which this has been realized has been a topic of discussion 
and elaboration for zoologists. As part of a history of scientific practice, History 
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of Science can set itself the task of inquiring into the historical shaping of these 
“textual acts” and their management principles. Cambefort goes on to describe the 
specifications of the textual artifact for achieving these “declaratives” today. It is 
also worth considering how each of these features was historically designed and 
came to be part of the “declarative,” and also how the “textual act” as such was 
shaped accordingly.

Let us now mention some of these features to highlight issues of interest to us. To 
be successful, the “nomenclatural act” must not only create a name, but also provide 
a description of a specimen. It must also designate the specimen and specify where 
it can be found. As Cambefort formulates it, the “holotype”—the modern term for 
the specimen—is intended to remain the object of reference for the species name, 
and serves as a “proof” of the textual “act.” Accordingly, the Code demands that the 
holotype be deposited in a public collection and freely available for consultation. 
We thus see how the discipline designed public collections in close connection with 
publications. Cambefort notes present-day debates about the rules governing the 
materiality of the holotype. This indicates the interplay of forces that brings about 
the transformations effected in zoological practice.

For any type of declarative, the status of the person performing the act is essen-
tial for it to achieve success (John Searle 1979, p. 26.) In recent decades, Cambefort 
indicates, zoology as a discipline has diminished to the benefit of other subfields of 
biology. Nomenclatural acts have partly become amateur endeavors, as they once 
were in former centuries. As the status of the author of the declarative changes, the 
role of his or her status in the success of the nomenclatural act becomes increasingly 
visible. It is interesting to examine, as a key feature of the “textual act,” an author’s 
attempt to establish his or her authority in the text to perform the act. Cambefort 
outlines means to fulfill this aim, including ways of naming, or acknowledgements. 
Interestingly, he suggests how the degree of emphasis in stating the authority is 
partly a function of the nature of the nomenclatural act performed.

1.4.2   Encountering a First Enumeration

The “nomenclatural act,” Cambefort notes, as it is performed in a publication ful-
filling all mandatory criteria, requires several other kinds of “textual acts” to be car-
ried out. Two kinds of these play an important role: enumerations and “directives.” 
For instance, the description of the specimen, as well as the diagnostic features 
characterizing the taxon, are textualized as enumerations. On the other hand, “in-
structions” are given to enable one to determine whether a given organism belongs 
to the taxon and to situate the taxon in relation to cognate taxa. Enumerations and 
“directives” are two kinds of textual acts to which the succeeding chapters return. 
From the perspective of how they are written down, the instructions, as illustrated 
on pp. 311–312 (see Fig. 1.1) of the first example given by Cambefort, display inter-
esting textual features that are important for the theses of the present book. We shall 
now focus on them to introduce some notions that will subsequently prove useful.

The text of these instructions takes the form of an enumeration whose individual 
items are introduced by a number. This yields a combination of a directive and an 
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enumerative act. Each item of the enumeration is composed of a pair of sub-items, 
the second sub-item beginning with a dash. At the end of each line, the reader finds 
either a number or an italicized name, which is the name of a taxon. The reader 
knows that each list of two sub-items represents an alternative. Formally, the text 
lists key diagnostic alternatives, which enable one to distinguish between taxa. It 
states them all as similarly essential for the desired aim. This is the first thing done 
with the text. We shall return later to this dimension of the act performed using the 
enumeration. In fact, as its title indicates, the text constitutes a “key” or “table.” In 
this respect it carries out an assertive and a directive simultaneously, as with the 
shopping list or the program of a conference referred to above. However, it is easy 
to see that in the present case the method for handling the text of the enumeration 
differs from the use of the shopping list or the program. Accordingly, the “key” has 
a characteristic textual feature: the numbering of the items.

When using the “key,” the reader knows he or she should begin reading at the 
first item. Whether the reader opts for a sub-item with the aim of determining the 
taxon of an organism under observation (text as directive), or reads the relationships 

Fig. 1.1  Excerpt from “A new species of Carinosquilla…” Shane T. AHYONG. (Example 1, in 
Chap. 4, by Y. Cambefort)
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between the taxa whose names appear in italics in the “key” (text as assertive), he or 
she knows that at the end of the first or the second line of item 1, the number indi-
cates the number of the next item to be read. This principle holds true for all items, 
except when the italicized name of a taxon occurs at the end of a line. The use of the 
text as “key” thus leads to a reading of the enumeration in the form of content of a 
tree. The end of the lowest branches of the tree is found to contain either the name 
of the taxon for an organism or the list of the taxa classified, depending on the type 
of reading (text read as instructions or as description).27

What is important here is that, whether it is read as a directive or as an asser-
tive, for appropriate use the text requires various types of textual competence. An 
essential feature of these types of competence is the knowledge of how to circulate 
in the text to work out its content adequately. The reader needs these types of com-
petence to do his or her diagnosis with the text. Relying on the intended readers’ 
textual competency is a requirement for “securing uptake.” In this respect we are 
transposing Austin’s expression to the use of texts (Austin 1962, p. 116.) Note that 
in this example, the circulation must be achieved in a precise way, in contrast to the 
circulation in the shopping list, which is more open. Despite superficial similarities, 
the two texts do not carry out directives in the same way. This correlates with the 
different types of textual competence the users require.

In some of the texts analyzed by Bretelle-Establet, particularly those suitable for 
reading slowly, textual circulation within the book was also an ability the authors re-
lied on in organizing the information presented in the book. Illuminating the various 
types of textual circulation expected from readers for different kinds of texts writ-
ten in different contexts is one of the important results presented in this book. The 
variety of such circulation and other types of textual competency that our sources 
require to “secure uptake” demonstrate the various cultural backgrounds forming 
the context of production of the texts under analysis, as well as their different pur-
poses. In particular, as we shall see in Christine Proust’s chapter, some mathematical 
tablets from Mesopotamia share several common features with the tables described 
by Cambefort. However, the tablets present distinct textual realizations of trees.

1.5  Texts for Directives in the Context of a Scholarly 
Culture: The Uptake Issue

Before returning to our focus on enumerations and the question of textual circula-
tion in documents, we will continue our exploration of the important issues for 
History of Science in considering textual acts attested to in scholarly sources. The 
two examples discussed above illustrated different types of agenda for which focus-

27 (McCarthy 1991) shows a similar interest in how writings can shape users’ scholarly knowl-
edge. McCarthy examines how the Diagnostic and Statistical Manual of Mental Disorders (1980) 
shapes psychiatrists’ approach to illness, their gathering of information, their diagnosis, and how 
they communicate the acquired knowledge.
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ing on textual acts benefits History of Science. In particular, Bretelle-Establet and 
Cambefort approach the question of “how authors do things with texts” from differ-
ent perspectives. In Bretelle-Establet’s case we have seen how a book’s semantic, 
syntactic and pragmatic features reflected the textual directive the author aimed at 
performing. She also emphasizes that the nature of the directive carried out corre-
lated with the expected type of reading and the intended environment for the book’s 
use. Lastly, Bretelle-Establet revealed ways in which textual features demonstrate 
the various modalities by which authors established their authority in relation to 
the achievement of their goals. Establishing the author’s authority also proved im-
portant in the case studied by Cambefort for the fulfillment of a “nomenclatural 
act.” As we have seen, Cambefort correlated the modes of displaying this authority 
with the social status of the author in the context of a discipline where the balance 
between amateurs and professional actors was changing. However, there seem to 
be other issues at stake in Cambefort’s chapter, relating to a discipline’s historical 
shaping of valid textual acts, and the way textual acts actually shape practitioners’ 
actions and knowledge.

These two examples show how awareness of the textual acts performed with 
texts enables us to perceive and interpret their specificities. They also provide two 
approaches to the question as to “how authors made readers do things with texts.” 
The final chapter of Part I of the book (Chap. 5) examines documents that also attest 
to the performance of directives by means of texts. The chapter aims, however, at 
highlighting from a different angle the possible benefits to both History of Science 
and the study of “textual acts” from considering textual acts performed in scholarly 
documents. We focus on texts for algorithms as found in treatises written in San-
skrit in the fifth and around the tenth century. Establishing that these texts carry out 
directives, and how they do this, proves to be a real challenge. On the other hand, 
if we failed to attempt to describe the textual acts performed there, we would risk 
misinterpreting the sources and misrepresenting the authors’ utterances. As Keller 
shows, this has often occurred in the past. What is at stake here is interpretation by 
means of identifying the textual act carried out in a source. To transpose Austin’s 
specific term for the phenomenon to the use of texts once again, the problem is to 
“secure uptake.”

1.5.1   Perceiving Textual Acts and the Issue of Interpretation

To introduce the problem and argue a solution, Keller relies on a corpus of five key 
texts, selected from Sanskrit mathematical texts composed between the fifth and 
presumably the twelfth century.28 The composition method of the corpus is similar 
to that used by Bretelle-Establet in her study of the variety of Chinese medical 
texts from Southern China. The five key texts for Keller all deal with square root 

28 This is a coarse presentation. The reader will find in the chapter more precise information about 
the corpus.
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extraction and even with the same algorithm to perform this operation.29 The key 
point is that the textual contexts they belong to differ. Two of these texts are found 
in versified treatises, whereas the three others were composed as part of prose com-
mentaries on these treatises. In addition, the first treatise, the Aryabhatiya, com-
pleted by Aryabhata at the end of the fifth century, is a theoretical astronomical 
book that devotes one of its four chapters to mathematics. In fact, many Sanskrit 
mathematical sources are chapters in astronomical treatises. By contrast, the Pati-
ganita, composed by Sridhara in around the tenth century, is a book entirely devoted 
to mathematics and is presented as dealing with “practical mathematics.”30 Two of 
the commentaries analyzed by Keller in Chap. 5 bear on the Aryabhatiya. They are 
the seventh-century commentary written by Bhaskara I, and the twelfth-century 
commentary by Suryadeva Yajvan. The third, whose author and dating are both 
unknown, bears on the Patiganita.

We shall now focus on the case of the Aryabhatiya to explain the problem Keller 
tackles in Chap. 5. The treatise, like all those of the same type, is composed of 
sutras (rules) formulated in verses. Aryabhata devotes a single verse to square root 
extraction. The question is: what does the verse say on the topic? We don’t know the 
context in which the book was written. We have no evidence as to how Aryabhata 
intended his verses to be read or how readers at that time understood them. How-
ever, there are two commentators, and their reply to the question is unanimous. In 
their opinion, Aryabhata “states a square root computation.” He provides a text to 
enable readers to compute square roots. In our terms, the textual act carried out by 
Aryabhata’s verse is a directive.

The next question is: how does he carry out this textual act? In fact, we can es-
tablish the algorithm that is the subject of the sutra. Keller’s Fig. 5.2 summarizes 
its thirteen or fourteen steps. If we observe Aryabhata’s verse, “stating the 
computation,” we can’t help being surprised. To elucidate this, we shall outline 
its content against the backdrop of Fig. 5.2, p. 187. In our view, the verse does not 
state the point of the computation. It contains no explicit indication as to where 
the procedure should begin or end. It provides no description of the analysis of the 
decimal expansion of a number according to a place-value system, on which the 
algorithm essentially relies. Indeed, key to the formulation of the sutra—and to 
the algorithm—is the opposition between “square places” and “non-square places,” 
which is used without prior explanation.

Finally, the verse has two parts. We shall quote them here to convince the 
reader that their interpretation is by no means obvious.31 The verse’s first half 
performs two directives, one directly, one indirectly. It reads: “One should di-
vide, repeatedly, the non-square [place] by twice the square-root.” This corre-
sponds to step 10 in Fig. 5.2. The second half contains an assertive regarding 

29 In fact, it is the same algorithm up to details that do not matter for the questions Keller addresses.
30 The real meaning of this category is beyond the scope of the present discussion, but Keller’s 
description of the text in the Patiganita devoted to square root extraction offers elements for dis-
cussing this issue.
31 In her chapter, Keller explains in detail how the commentators make sense of these statements.
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the status of partial results and, indirectly, another directive. It reads: “When the 
square has been subtracted from the square [place], the result is a root in a dif-
ferent place,” which corresponds to step 5 in Fig. 5.2. Incidentally, we depend on 
the commentators to understand that the various occurrences of the term “square” 
in the verse sometimes mean the square of a value, and sometimes the name of 
positions in a decimal expansion—namely positions corresponding to powers of 
ten that are squares.

Clearly, if we rely on how we handle texts for algorithms nowadays, there is 
no way we could learn to carry out a root extraction on the basis of this cryptic 
text. Many of the steps made explicit in Fig. 5.2 seem to have been skipped. Keller 
captures the problem in its widest form when she identifies the “paradox of sutras 
which both prescribe and are cryptic.” How did users understand what to do with 
the text and which actions did they derive from studying it? These are the first 
questions raised. However, their elliptical nature is not the only odd feature of these 
texts. Another key feature illuminates the fact that the text does not conform to our 
expectations with respect to ways of writing algorithms. As we have noted above, 
the first part of the verse refers to step 10, whereas the second refers to step 5. In 
other words, the text inverts the order of the only steps it mentions in the process of 
root extraction. To summarize, the text not only fails to formulate all the steps of the 
computation, but also lists those that are mentioned in an order that doesn’t seem 
appropriate for action.

1.5.2   Observing Actors’ Reading as a Key to the Identification of 
a Textual Act

The key fact is that the commentators fail to express surprise about the order in 
which the steps are formulated. They also apply reading techniques that illustrate 
how they derive the intended procedure from the text. The commentators use these 
techniques to make clear why they read a directive in the text, and they show how 
they capture this textual act. In other words, in this context they demonstrate how 
one could do things with this text. Noting which features of the text are meaningful 
for them and how they make sense of them is an essential task for us in learning to 
understand textual acts in this context. This brings us to another question: what ac-
counts for our inability to read the directive?

Aryabhata’s sutra, as well as Sridhara’s, represent texts whose intention, at least 
partly, is to enable practitioners to perform computations. As we have seen, this is 
how commentators have interpreted them. However, none of these texts conform 
to the expectation historians have spontaneously developed with respect to texts 
of that kind. Indeed, it is commonly assumed that texts from the ancient world 
prescribing algorithms are ordered lists of operations practitioners followed step 
by step to execute a given computation. As Keller notes, this belief evokes the “de-
scriptive fallacy,” exposed by Austin when he coined the notion of speech act. With 
this, Austin designated the central mistake he aimed at exposing in his William 
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James Lectures: “the mistake of taking as straightforward statements of fact utter-
ances which are either (in interesting non-grammatical ways) nonsensical or else 
intended as something quite different.” (Austin 1962, p. 3). The fallacy Keller’s 
chapter aims to expose is the idea that a text designed to enable a practitioner to 
carry out an algorithm must have had the form of a list of operations to be executed 
in the order in which they are prescribed in the text. Such an assumption caused his-
torians to be bewildered by Sanskrit sutras and to propose ad hoc hypotheses to ac-
count for sutras’ unusual ways of formulating mathematics (see p. 194). The fallacy 
Austin exposed related to the nature of the speech acts carried out by utterances. 
The fallacy Keller is interested in relates to the nature of the texts used to carry out 
the textual act “giving an algorithm.” What she brings to light in Chap. 5 is that 
algorithms can be given by textual acts of a type we will call “indirect directives.” 
Just as it was a complex task to identify which utterances can carry out a directive, 
it appears that the texts used to perform directives sometimes display unexpected 
features. Describing these ways of performing directives is a tool for reading our 
sources. It is also an essential means to “secure uptake,” if, as historians, we don’t 
want to read these sources anachronistically, but aim instead at restoring their au-
thors’ illocutionary point.

The identification of these textual acts doesn’t mean the end of our inquiry. There 
are still unanswered questions of interest for the project of the present book. Why 
did Aryabhata and Sridhara choose to state algorithms in this way? In particular, 
why did Aryabhata choose to invert the order of the two steps he explicitly men-
tions, with respect to the order in which they occur in an actual computation? Once 
again, our only documentary resource for addressing these questions, aside from the 
sutras themselves, is provided by the commentaries. These documents of evidence 
suggest a twofold answer to the questions.

Let us start by considering the inversion. As Keller shows, Bhaskara reads 
a theoretical statement in Aryabhata’s promotion of the division that occurs in 
step 10 of the algorithm at the beginning of his sutra, as well as in other related 
syntactical features. The inversion thus relates to another dimension of the act 
the text carries out. This fact illustrates how closely we have to read the sources 
if we want to identify the full dimensions of the textual acts. More generally, 
Bhaskara’s commentary suggests that at the same time as Aryabhata refers to the 
algorithm in a way that allows the commentator to grasp it, he formulates a view 
on what constitutes the gist and inner structure of the algorithm.32 According to 
this reading, the order Aryabhata formulates appears not to be the order of actions 
to be performed, but of a hierarchy of operations in root extraction—a hierarchy 
that distinct kinds of verbal forms express. In other words, what accounts for the 
way of formulating and organizing knowledge in the sutra is the fact that it car-
ries out a combination of two textual acts, both indirectly: an assertive at the same 
time as a directive. The assertions that the sutra makes about the algorithm can be 
correlated with the genre of the treatise in which it occurs. The nature of the sutra 
reflects that we are in the context of a “theoretical treatise.” Keller is able to show 

32 Incidentally, the steps his sutra propounds are entirely general and constitute the kernel of the 
computation without specifying any instrument that could be used to execute it.
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in which respects a contrast can be established on these points with Sridhara’s 
sutra and its commentary.

The conciseness of Aryabhata’s—and Sridhara’s—statement of the algorithm is 
a second specific feature that particularly interests us. It expresses more broadly the 
genre of the treatise to which the Aryabhatiya—and the Patiganita—belonged, and 
the constraints affecting the formulation of the sutras they contain.33 In relation to 
their formulation, sutras were supposed to be maximally compact without a trace of 
redundancy. As for their meaning, commentators like Bhaskara expected to find in 
them the seed that exegesis had to develop to capture the meaning of the “written 
utterance.” In other words, readers such as Bhaskara approached these texts with 
assumptions as to how these texts were making sense. Note that both compacting 
and unpacking required literary as well as mathematical knowledge. In this context, 
conciseness also reflects how sutras were brought into play: to be used, they were 
supposed to be appropriated with the help of a commentary and memorized. In this 
context, the sutra cited above was most probably meant to allow the user, who had 
memorized and studied it with the help of commentaries, to unfold all its layers 
of meaning when needed. This implies the combination of directive and assertive 
that we have shown was carried out by means of a text that displayed features and 
required action, both specific to the scholarly culture in which this form of commu-
nication developed. This is especially striking when we work with ancient sources 
handed down from the Indian subcontinent. However, it holds true as general rule. 
To confirm this, it suffices to mention the “nomenclatural acts” described by Yves 
Cambefort. The texts by means of which these acts are carried out were also writ-
ten in the context of a scholarly culture that shaped ways of composing them. The 
interpretation of these texts requires that we inscribe them in the textual culture 
they belong to. This is supported by other illustrations presented below. All these 
cases show the importance of the background for the way discourse acts are carried 
out and for their uptake. This conclusion concurs fully with Searle’s analysis of a 
discourse act.

1.6  Enumerations: A Key Textual Act in Scholarly Texts

So far in the present book, we have considered “textual acts” of a type comparable 
to the “speech acts,” identified in Searle’s taxonomy. To recapitulate, we have en-
countered assertives, directives, declaratives and commissives. However, there are 
other types of “textual acts” which are more specific to the level of the text, even 
though they are not limited to that level. We shall elucidate this claim by consider-
ing the textual object “enumeration,” and the acts that can be carried out by means 
of it. Part II of the book focuses on that type of textual act and the issues it raises. 
Jacques Virbel introduces this part of the book with a chapter devoted to a lin-

33 Keller (2006, pp. I:xvii, xliii–xlviii) gives an overview of Aryabhata’s sutras and describes 
Bhaskara’s exegetical techniques to make sense of them. The following remarks rely on that refer-
ence.
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guistic analysis of “textual enumerations,” illustrated by numerous examples. As in 
Part I, this introductory chapter provides the main tools required for the subsequent 
chapters.

1.6.1   Defining Enumerations

We already encountered an example of enumeration in our discussion on Cambe-
fort’s contribution to the book. In this case, the enumeration was clearly not lim-
ited to the framework of a sentence, but was composed of multiple phrases (see 
Fig. 1.1). Moreover, we then sketched how a directive was carried out through the 
enumeration. As Virbel explains, this fact is typical of the way enumerations can 
be combined with all types of discourse acts. More generally, enumerations are fre-
quently found in scholarly texts, not least in instructional texts. The types of ques-
tions they raise include: Why do authors choose the form of an enumeration? Which 
kinds of textual act do enumerations perform? Which purpose do they fulfill? How 
are enumerations materialized in different sources? As we will see, consideration of 
their properties and purposes brings to light interesting features of our sources and 
opens fruitful domains of inquiry for History of Science.

In Chap. 6, Virbel begins by introducing criteria that can be used to define enu-
merations. In the subsequent chapters, these criteria play an essential role in the 
investigation of enumerations in scholarly texts. We shall mention some of them 
here, for the purposes of our discussion. The key criterion is, not surprisingly, that 
an enumeration contains a list of items, the items that are enumerated. From our 
perspective, what distinguishes lists from enumerations, or from other forms of 
enumeration, is the fact that lists simply contain items and nothing else. As Virbel 
emphasizes, this is where the range of enumerations could begin. The exact place at 
which we decide to cut into the continuum of similar textual phenomena to single 
out enumerations is merely a matter of convention.

Unlike lists, enumerations can contain other components. The set of items can 
be introduced by an initial phrase. Sometimes the initial phrase includes a clas-
sifier (also called a “hypernym,” or “organizer”) which makes the nature of the 
items listed explicit (e.g., the term “point” in the initial phrase, “here are the points 
characterizing an enumeration…”). Sometimes this phrase also indicates the num-
ber of items listed (e.g., the expression “four parts” in the sentence, “here are 
the four parts that make up Chap. 6 by Virbel…”).34 The set of items can also be 
concluded by a final phrase governed by the same options. An example is given 
below. Virbel analyzes the various features these elements can display in enumera-
tions, focusing particularly on the markers that signal the presence of an enumera-
tion, its beginning or the beginning of the items, and its end or the end of the items. 

34 In fact, the expression we took as an example for designating the items in the initial phrase 
should be quoted more precisely as “the four parts.” Expressions of this kind may or may not as-
sert the exhaustive character of the listed items. Virbel examines these assertives. Using examples 
found in classical texts, he shows that the statement of exhaustivity does not imply that the actual 
list of items corresponding to it conforms to it exactly. Interestingly, some lists of items differ from 
the information given in the initial phrase. Virbel discusses the issue of interpretation this raises.
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The markers indicating items include lexical markers (e.g., “firstly,” “secondly,” 
etc.), symbols (e.g., numbers), signs (e.g., hyphens, indentations) and specific ar-
rangements on the page.35 Some of these markers are specific to modern texts of 
enumerations. We shall encounter other ways of shaping the texts of enumerations 
in ancient texts.

In fact, in scholarly texts as the example of Cambefort shows, enumerations that 
fulfill part or all of these criteria are multi-phrasal events. This indicates that, in addi-
tion to sentences, sections or paragraphs, texts have other types of components, and 
some of these go beyond the limits of sentences. Consequently, as Virbel suggests, the 
study of enumerations is one step towards an inquiry into the textual objects that can 
enter into the constitution of texts. It is to be hoped that the description and analysis 
provided here can contribute to the development of such a line of research.

Looking at the various methods of writing down enumerations reveals another 
theoretical option that is essential to how Virbel approaches enumerations. As we 
indicated briefly above, enumerations can take the form of fully developed “dis-
cursive formulations” in which the items are lexically marked (e.g., firstly, sec-
ondly…). However, they can also be textualized by means of “visual properties,” 
including the use of typographical and dispositional markers that express their 
structure and characterize their spatial inscription on the surface of the written 
texts. Virbel considers both types of formulations as linked by means of linguistic 
transformations, and approaches the visual properties within his chosen theoreti-
cal framework, as the reduction of discursive formulations. The result is that the 
visual dimension of the texts of enumerations—and, in fact, of texts in general—is 
considered meaningful, and its study belongs within the same logico-linguistic de-
scription as other dimensions of the text.36 In this context the choice of a spatial in-
scription of a text, whether an enumeration or not, is a textual act of a metalinguistic 
kind: it can be seen as a declarative, which brings out structural features in the text. 
In fact, reflections of the theoretical option outlined here can be found more gener-
ally in the present book.

1.6.2   Enumerations as Textual Acts

After an exploration of the syntactic features of enumerations based on the theo-
retical options summarized above, Virbel discusses semantic aspects of enumera-
tions. The method he follows is similar to that deployed for the act of “giving 
instructions” we outlined in Sect. 1.2 of this introduction. The act of enumerating 
is approached through an analysis of its relation to verbs that name similar acts. 
These verbs can be classified into several groups. Linking “enumerating” with 
these groups highlights the various dimensions of meaning of the term: an enumer-
ation forms categories, making them into a group and connecting the related items. 
These conclusions emphasize an essential fact that characterizes enumerations in 

35 In his study of “quotation,” Vernant (2005) sketches the various ways “quotations” can be 
marked.
36 This is an option that derives from the Textual Architectural Model to which Virbel subscribes 
and which he sketches in Chap. 6.
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contrast to other related acts. Most importantly, as Virbel emphasizes, enumerat-
ing requires cognitive operations to be carried out and additionally makes other 
cognitive operations possible. These two issues are crucial for the History of Sci-
ence. They also provide a foundation for Virbel’s analysis of the logical features 
of “enumerations.”

The final section of Chap. 6 is devoted to pragmatic features of “enumerations.” 
The first point to note derives from reexamining the shopping list example. As evi-
denced by this example, the syntactic and semantic features of an enumeration are 
not sufficient to grasp the illocutionary force of the textual act carried out through 
the enumeration. This simple fact illustrates why a pragmatic approach to texts is 
absolutely indispensible. In Virbel’s words, to secure uptake we must have “knowl-
edge of the history of the document.” We will have to examine how this can be 
understood in the case of scholarly documents.

More generally, one of Virbel’s key remarks with respect to “enumerating” as 
an act is that it is a textual act that can be combined with any other act because “it 
allows any type of illocutionary act to be performed in a particular way.” (Virbel’s 
emphasis) We have already seen an example of this phenomenon with the enu-
meration quoted in Cambefort’s example.37 This derives from the fact that “enu-
merating” like “quoting,” constitutes a discursive meta-act. Virbel goes one step 
further and highlights specificities of this meta-act. He emphasizes that one key 
dimension of the illocutionary point of such an act is to divide a matter into items 
and perform the co-enumerability of the items. From this perspective, we can see 
“enumerating” carries out a declarative. This feature of “co-enumerability” is es-
sential to account for important facts that Virbel uncovers in his empirical study 
of enumerations. On the one hand, enumerations found in written sources are not 
always merely coordinating items: other types of relationship between items are 
shown to exist. On the other hand, the items enumerated are not always similar in 
form. We shall encounter examples of these phenomena below. The motivation for 
carrying out this meta-act can be to help the reader perform cognitive operations 
on the text that is materialized in this way. Once again, the enumeration quoted 
in Cambefort’s chapter illustrates this point immediately. Another dimension that 
appears and will prove worthy of exploration is the assertion some enumerations 
carry out with respect to the items listed. Seen from the perspective of scholarly 
documents, enumerations are clues to intellectual acts that authors perform on their 
own discursive production. What do these clues tell us about their cognitive work? 
Why and how do actors enumerate? These are the key questions we will now ad-
dress to evoke results that can be obtained in the History of Science by observing 
these acts as such.

37 With respect to Austin’s “expositives,” which can relate to all types of discourse acts, Vernant 
(2005) suggests a similar conclusion.
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1.7  The Production of Enumerations and their 
Interpretation

1.7.1   Identifying Enumerations: A Key for Interpreting 
Ancient Documents

The distinction between lists and enumerations introduced by Virbel is essential for 
the new interpretation that Michel Teboul offers in the present book for the meaning 
of the oldest dictionary of Chinese characters that has come down to us: the Erya or 
Approaching Perfection, which is dated to the third century BCE.

The Erya deals with Chinese characters entirely differently from the approach 
developed in the subsequent dictionary, Shuowen jiezi, completed by Xu Shen 
around 100 CE. The latter treats characters on the basis of a graphic analysis of 
the writing. In the Erya, the point is to elucidate the characters’ meaning by listing 
them with characters of related meaning. Evidence for the connection between the 
meanings of these characters derives from earlier commentaries on the Classics. As 
a result, the nineteen extant chapters of the dictionary are composed of what has 
been interpreted until recently as lists of characters of related meanings. Each entry 
simply appears to give, successively, characters that are all positioned at the same 
level and semantically close to each other. This is the meaning of the term “list,” 
that is used to refer to them. Often concluded by the character ye 也, which marks 
their end, these lists have been referred to as “semantic lists.”

Briefly, the dictionary is a book merely made of lists, or of what has been under-
stood as lists up until now. Consequently, understanding what is at stake with these 
“lists” is a central issue for its interpretation. The key questions Teboul addresses to 
the original text are simple: what is the format of these lists and what is the under-
lying structure of the dictionary? The main observation that enables him to offer a 
new answer to these questions is that the role of the last character in a “list”—the 
one placed right before the particle ye mentioned above—is not symmetrical to that 
of the other characters in the items sequence. This is an initial indication that the 
items listed are not all placed at the same level, or, in other words, are not all co-
enumerable. But there is more to come.

This observation leads Teboul to discover that the sequence of characters is not 
a mere list, but an enumeration, in which the last character actually plays the part 
of the “classifier” or “hypernym.” Accordingly, this character is not on the same 
level as the others, and, in fact, its function is wholly different. In other words, we 
have a dictionary composed not of lists, as scholars previously believed, but of enu-
merations. More precisely, Teboul establishes that each entry has a “headword”—in 
this case, we should rather say, a “tailword.” And the characters listed before this 
“tailword” are, in fact, stated to fall equally under the scope of the “tailword.” They 
are “types in the category of” tailword and, unlike the “tailword,” they only are co-
enumerable. The structure that proves to account for the meaning of each entry is 
thus entirely different from a list of items with equal status.
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That result enables Teboul to offer a new interpretation of each enumeration and 
of the whole book as well. This illustrates the importance of focusing on enumera-
tions as textual phenomena to deal with scholarly sources. Indeed, some authors 
notably opted for enumerations as a key mode of writing down knowledge. Here 
moreover, we have a clear-cut case in which a reflection on the structure of enu-
merations effects a shift in the interpretation of a book. Given the importance of 
this dictionary for the interpretation of the Chinese classics, the impact of Teboul’s 
discovery shouldn’t be underestimated. Yet it would remain mere speculation if 
there were no historical evidence supporting it. Teboul accounts for the validity of 
this new interpretation by providing evidence he found in the ancient commentaries 
on the Erya. The interpretation Teboul advances thus elucidates the structure of the 
dictionary and the meaning of its constituents. In doing so, it reveals more clearly 
how the book can be useful to researchers. It also clarifies the work carried out by 
the authors to produce enumerations. In our terms, the interpretation indicates how 
the dictionary’s compilers carried out their lexicographic activity with texts. It re-
veals the work required to perform the act of enumerating.

Teboul can, in fact, take this one step further. In the case under consideration, 
enumerations are a method the dictionary employs to express relationships of mean-
ing. In addition, Teboul goes on to suggest that the order in which items were ar-
ranged in each enumeration is meaningful. Incidentally, this observation offers an 
illustration of a remark Virbel made in Chap. 6 in his discussion of the “logical 
aspects of enumerations.” Virbel addressed the issue of the “conditions of identity” 
of an enumeration and, in particular, raised the question of the role of the order of 
the items in the identification of the enumeration. With Teboul’s interpretation of 
the Erya, we have a clear example in which the order of the items does, indeed, 
contribute to the identity of the enumerations and therefore to the meaning of the 
text. Last but not least, this new reading allows Teboul to offer solutions for vexed 
questions related to the Erya.

In this latter case, focusing on enumerations leads to a fresh interpretation of a 
classical work whose text lists enumerations. In the succeeding chapter, which is 
also devoted to ancient documents, examining enumerations illuminates the work 
done by actors to produce and read enumerations. It offers us a case in which the 
enumeration is at the level of the whole text.

1.7.2   Writing Enumerations: An Encounter with Complex 
Textual Acts

Chapter 8, written by Christine Proust, is devoted to an extraordinarily complex 
and remarkable enumeration recorded in cuneiform mathematical sources. The enu-
meration occurs in the context of specific types of texts called “series texts,” which 
are characterized by the fact that, unlike many texts that fit onto a single tablet, they 
are usually recorded on dozens of tablets. Although no mathematical series text has 
survived in its entirety, colophons found in tablets belonging to series indicate the 
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number of the tablet in the series. These numbers therefore provide information on 
the length of the series.

Several tablets belonging to mathematical series have survived. They all con-
tain lists of statements of problems without recording any procedure for solving 
them. As far as mathematical writings are concerned, this characteristic distin-
guishes this type of text from “procedure texts” in which the statement of a prob-
lem is followed by a text of a procedure for solving this problem. Proust suggests 
that this may explain why historians interested in understanding the resolution 
methods to which cuneiform tablets bear witness have so far paid less attention to 
series texts than to texts dealing with solutions of problems.

The tablet on which Proust mainly focuses in Chap. 8, Tablet A 24194, is kept in 
Chicago. Discovered in illegal excavations, its origin and date are unknown, even 
though we may assume it was composed in the first half of the second millennium 
BCE. Series texts are characterized by their conciseness; however, in comparison, 
tablet A 24194 is extremely concise. This is easily seen by the fact that it records 
more or less 240 statements of problems on the obverse and reverse of a square 
tablet where each side measures roughly 10 cm (see the copy of the tablet in Ap-
pendix 1 of Chap. 8.) The question such tablets raise, and which is posed even more 
sharply by Tablet A 24194, is simple: what was the purpose of writing down these 
texts? Scholars like Neugebauer who studied them thought they were a repository 
of problems collected by teachers as a teaching aid. Proust convincingly argues that 
this interpretation scarcely matches the evidence contained in the tablet. Her own 
tentative answer to the question derives from a close analysis of Tablet A 24194. Let 
us consider some of its features.

In addition to recording a tablet number, the colophon of Tablet A 24194 says 
it contains 240 “sections.” These sections are inscribed on the surface of the tablet 
in the form of boxes bounded by horizontal and vertical lines. The vertical lines 
define the columns that divide each face of the tablet, and the boxes are inscribed 
in these columns. They are separated from each other by horizontal lines drawn 
inside the columns. Proust points out that there are three sizes for the boxes con-
taining sections: long, medium and short. Roughly speaking, the number of sec-
tions also corresponds to the number of problems stated on the tablet, with each 
statement usually recorded in a box. Each problem has the same structure, as far 
as its meaning is concerned. However, the formulation of the problem statement 
differs sharply between the boxes due to the compaction techniques used to write 
down all the items on the surface of the tablet. In other words, 240 similar items 
are listed on the tablets. They are given material expression by the format. With 
the descriptive terms introduced by Virbel in Chap. 6, this gives us an enumera-
tion. The colophon, which concludes the tablet, can be considered as the final 
phrase that states the performance of the enumeration the text carries out.38 In this 
case, the final phrase includes a classifier that indicates the nature of the items 

38 The tablet could also be considered as an item in itself in the enumeration that the series consti-
tutes. However, we lack the evidence about this series to develop this line of inquiry.
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listed according to the scribe of the text. It also indicates the number of items 
listed.

The interesting issue Proust addresses is to find evidence that could allow us 
to understand the work done to perform and textualize the enumeration. In this 
case, the scribe who wrote on the tablet didn’t use indentation or punctuation. 
Nevertheless, many elements were brought into play, or even specially designed, to 
format the text of the enumeration physically, and these are precisely what Proust 
focuses on.

To begin with, a type of statement was shaped that allowed elision as well 
as classification. Proust distinguishes four levels to characterize the structure of 
problem statements. Each problem is stated in two sentences. Level 4 corresponds 
to the first sentence and is common to all problems whose statement is recorded 
on Tablet A 24194. This first sentence probably changed from one tablet to the 
next in the series. In the case of Tablet A 24194, it is stated at the beginning of 
the tablet and then elided throughout. This is the first example of an elision of 
something common to a set of items. The whole tablet makes systematic use of 
this resource.

Distinguishing between levels 3 to 1 allows Proust to describe the formula-
tion of the second sentence that concludes the problem statement. We shall now 
describe the content of these second sentences and the organization of their enu-
meration. Level 3 corresponds to the formulation of a main expression P, level 2 
to the formulation of a secondary expression S, and level 1 to the statement of a 
relationship linking P and S that constitutes the second sentence of the problem 
statement. This relationship is formulated by means of operations bearing on P and 
then on the result of the latter and S. Proust gives the details in Chap. 8; here we 
shall merely note the result that the second sentence of a problem statement has 
the following structure: P—S—relationship R. This is true both of its meaning and 
its syntax. It is on this basis that the actors can render the enumeration recorded 
in Tablet A 24194 in the form of a tree, similarly to the case in Cambefort’s chap-
ter (see Fig. 1.2, which shows a modern version of the tree; we shall describe 
below how it was realized on the tablet). The enumeration first leaves P and S 
unchanged, and changes the relationship sequentially with each successive item. It 
can thus be represented as P1–S1–R1, P1–S1–R2, P1–S1–R3,…. Let us call such a set 
of items a sub-enumeration at the level of “leaves.” Then, after the end of this sub-
enumeration, P is kept unchanged, S is changed in the next item, and then again 
a sequence of items is listed in which only the relationship is modified from one 
item to the next one. We thus have a second sub-enumeration at the level of leaves 
(roughly speaking, it can be represented as P1–S2–R1, P1–S2–R2, P1–S2–R3,….). A 
key feature, to which we shall return, is that the list of changes of the relationship is 
more or less the same from one sub-enumeration at the level of leaves to the next. 
Observed at this level, the text enumerates several sub-enumerations at the level of 
leaves (if we separate the sub-enumerations by a semicolon we can represent the 
items as: P1–S1–R1, P1–S1–R2, P1–S1–R3,….; P1–S2–R1, P1–S2–R2, P1–S2–R3,….) 
Let us call these higher-level enumerations “sub-enumerations at the level of lower 
nodes.” Each of their items is a sub-enumeration at the level of leaves. At the end 
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Fig. 1.2  The structure of the enumeration examined in Chap. 8 by Christine Proust
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of this higher-level enumeration, P is changed, and with this new P, the text de-
ploys again a “sub-enumeration at the level of lower nodes” (roughly speaking, we 
have: P1–S1–R1, P1–S1–R2, ….; P1–S2–R1, P1–S2–R2, …; P2–S1–R1, P2–S1–R2….) 
Clearly, this tablet holds a set of items whose content forms a sequence of embed-
ded enumerations, while the whole tablet displays an “enumeration at the level of 
higher nodes.”

1.7.3   Methods and Reasons for Enumeration

As we have seen, all the problem statements found in Tablet A 24194 have exactly 
the same structure. We emphasized above that the syntax of the second sentences of 
all the problems has the same structure as its content: it is formulated as: P–S–rela-
tionship R. This parallel between the meaning and the syntax of the sentence enables 
the system of elision to which Tablet A 24194 attests to work. Let us now move 
from considering the content of the items and their organization to considering how 
items are realized and the enumeration as a whole textualized. We are moving from 
the act of enumerating to the act of shaping the text of the enumeration. At this point 
the parallel with the enumeration cited by Cambefort breaks down.

In the textualization of the sub-enumerations at the level of leaves, P and S are 
elided if we omit the first item, which states the expression of S for all the others. 
In the other items, only the relationship is stated. Consequently, if we look at the 
second sub-enumeration at the level of leaves, the text looks like this: S2–R1, R2, 
R3,…. The last two items appear in the short sections. By contrast, the first items 
of these sub-enumerations are in medium-sized sections, in which P is elided, but 
S stated. As for sub-enumerations at the level of lower nodes, their first item, in 
which P and S are modified, are both stated. We are in the long sections (see, for 
example, the first item in the sub-enumeration P1–S1–R1, R2, R3,….). We can see 
how the structure shaped for the statement of a problem closely correlates with 
the way the enumeration is materially formatted and information is distributed 
between boxes. In addition, Proust establishes how the expression selected at 
each level for the operations makes the whole system of formulation possible. 
Again, we have a correlation between local syntactic choices and the structure 
of the whole. In conclusion, all items recorded in boxes are strictly of the same 
form as regards their content. However, the sentences formulating them differ ac-
cording to their position in the enumeration. This point illustrates a key feature of 
enumerations that Virbel insisted on: the items enumerated are not always similar 
in form.

This means that a type of statement was specifically created for these enumera-
tions, while at the same time a type of text was shaped to textualize the enumeration. 
These two developments are interrelated. This is interesting in itself for the History 
of Science. But what does the foregoing analysis tell us about why and how the 
enumeration was produced? A first hypothesis could be that this type of text was 
used to classify problem statements that existed prior to the enumeration. However, 
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that seems rather unlikely. The existence of similar lists of variations of the relation-
ship that concludes the statement (R1, R2, R3,….) in subsequent sub-enumerations 
seems to indicate that the enumeration does not record pre-existing problems. On 
the contrary, the text of the enumeration appears to have provided a framework for 
systematic production of problems statements. The form of the text was a tool for 
producing the enumeration, that is, its text as well as the items enumerated. This ob-
servation raises the issue of the knowledge needed to produce the enumeration. We 
have seen that it required knowledge about syntax of operations and forms of texts. 
Proust also emphasizes the mathematical knowledge needed to produce the items, 
as well as the textual competence to inscribe them in the tablet.

As concerns the purpose of producing the enumeration, Proust observes some-
thing that leads her to question the validity of Neugebauer’s hypothesis. The “pro-
cedure texts” that have come down to us record only few problems of the type enu-
merated in Tablet A 24194, and these are only some of the simplest ones. It seems 
unlikely that the enumeration’s goal was to provide teaching material. It would 
probably make sense to look for the enumeration’s aim in the effort that led to the 
author writing it, that is, in the production of a set of statements that could be textu-
alized in this highly skilled way. In this context extreme conciseness appears to be 
a key feature. On the one hand, it singles out Tablet A 24194 from similar tablets. 
On the other hand, Proust finds clues indicating that the scribe who wrote down the 
tablet actually placed great value on conciseness. In addition, most of the tablet’s 
features that Proust highlights can be related to the ambition of utmost conciseness: 
the syntax chosen for the statement, the system of elision, and the principle of the 
text. If we assume that the purpose of creating the inscribed tablet is related to the 
attempt to achieve conciseness, then the production of the enumeration appears to 
have been an end in itself. In any case, it is an important feature of the knowledge 
that this tablet attests.

These conclusions reveal various facets of the knowledge required to carry out 
the meta-act of enumerating. They reveal the effort needed for the production of the 
text as such. This is what actors, i.e., scribes, do using texts. However, we can also 
look at the tablet from another viewpoint: the reader’s. The reading of the enumera-
tion also required various types of competency and knowledge, and the challenge it 
posed to readers was perhaps one of the driving forces behind the display of virtuos-
ity the enumeration shows. Proust also considers the knowledge readers needed to 
possess to grasp an item of the enumeration, once these items were realized in their 
respective boxes. In addition to mathematical knowledge, which could be used to 
control the reading, the user of such a text couldn’t do without some knowledge of 
the principles by which the enumeration was physically formatted. Nor could read-
ers ignore the kind of circulation within the text required to grasp the statement of 
a recorded problem, e.g., in a short section. This remark brings us back to the issue 
of the kind of circulation within a text actors need familiarity with to make proper 
use of technical texts. Various types of competency of that sort are also discussed 
in the next chapter.
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1.8  One Enumeration can Conceal Another: Strange 
Texts for Directives

Chapter 9 combines the tools of Speech Act Theory and the description of enu-
merations to examine texts used to write down algorithms. This brings us back 
to textual acts of a directive type—even more precisely, to instructional texts.39 
The exploration is carried out using texts for algorithms from Chinese writings 
composed between the second century BCE and the seventh century CE. As we 
shall see here, the issue of how directives are performed, on the one hand, and of 
enumerating on the other, are intertwined in an original way.

The sources considered include a manuscript excavated from a tomb sealed in 
the second century BCE, and documents handed down through the written tradi-
tion. Two classics are examined: The Nine Chapters on Mathematical Procedures 
(hereafter: The Nine Chapters), probably completed in the first century CE, and 
the Mathematical Classic by Zhang Qiujian, which dates approximately from the 
second half of the fifth century. Two commentaries on these classics are also use-
ful: the commentary on The Nine Chapters Liu Hui completed in 263 and the 
commentary Li Chunfeng completed in 656 on the Mathematical Classic by Zhang 
Qiujian.40 In effect, Chemla focuses on algorithms recorded in these sources that 
mostly deal with the multiplication and division between quantities combining 
integers and fractions. The key fact is that these documents contain different kinds 
of texts prescribing the same actions—i.e., the same operations to be done. One 
of the main aims of Chap. 9 is to understand what accounts for the differences 
between them.

We have already alluded to the shortcomings of the standard view about ancient 
texts for algorithms. This holds that texts of this kind allegedly list terms directly 
referring to operations in the order in which a practitioner should execute them. In 
other words, such texts would display a simple one-to-one correspondence between 
terms for operations and actions. In the case of Sanskrit sources, as we have seen, 
this representation did not match the facts. In particular, we showed then that the 
textual directives that texts for algorithms carried out in Sanskrit treatises were by 
no means simple combinations of discourse directives.

Chemla also shows that the widespread conception of texts for algorithms is a 
poor representation of the reality of texts in ancient Chinese sources. She describes 
how some of the textual acts of the directive type to which these sources attest are 
not merely combinations of discourse acts. This conclusion is a strong argument for 
the need to consider textual acts as such. However, this conclusion imposes itself on 
the basis of the Chinese material in a specific way. In Chap. 9, Chemla reveals two 
essential reasons why the reality of texts for algorithms is much less simple than 

39 In fact, Chemla focuses specifically on how these texts prescribe actions. However, texts for 
algorithms also occur in the context of proofs, where they do not carry out textual directives. Once 
the former issue is dealt with, it will be interesting to focus on the texts of algorithms that occur 
in the latter context.
40 Again, these are broad descriptions. For more detail, we refer the reader to Chemla’s chapter.
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posited by the standard view. One of these reasons relates to how “written utter-
ances” carry out directives. We shall now proceed to outline it.

1.8.1   Different Ways of Prescribing the Same Operations

The texts of algorithms Chemla considers usually start with the stereotyped phrase, 
“the procedure says…” This is followed by an apparently ordinary list of opera-
tions. In most cases, however, appearances are misleading. Despite this, one feature 
of the list conforms to an important property of enumerations identified by Virbel: 
the granularity of the items is more or less uniform. In other words, the flow of ac-
tions to which these texts refer was divided into operations of approximately the 
same “size.” This corresponds to what Virbel called the “co-enumerability” of the 
items.

To begin with, Chemla leaves the text as a whole aside, and focuses on its items, 
that is, the discourse acts of the directive type which the text of an algorithm uses 
to prescribe operations (in Virbel’s terms, the thing in the world to which the item 
corresponds). Indeed, the modes of prescription of the same operation show an 
unexpected variety.

One would spontaneously assume that operations are prescribed by means of a 
term referring to them, such as “multiply.” This is, in fact, only one of many dif-
ferent ways of prescribing. Chemla shows that even this simple prescription can be 
less straightforward than it seems. In addition, we can identify several indirect ways 
of carrying out the directives. For instance, multiplication is sometimes prescribed 
by asserting the result to be obtained. We can also find—and this is the most inter-
esting phenomenon for us—operations prescribed by the reasons for carrying out 
the operation.41

It is interesting to consider the competence the reader needs to understand such 
prescriptions. On the one hand, he or she needs to understand the mathematical situ-
ation in which such a discourse act is performed in a way that allows the directive 
to make sense. This implies that the comprehension of the situation is not merely 
an understanding of the values obtained, but also of their meaning. Consequently, 
encountering such directives in texts highlights cognitive operations performed by 
the successful users of these texts. On the other hand, readers need to understand 
the reasons stated. This is the meaning of the utterance, if it was carried out directly, 
and corresponds to Austin’s “understanding;” but the nature of this “understanding” 
calls for analysis. The meaning corresponding to the “propositional content” of the 
prescription in such cases is part of a proof of why the procedure is correct. Lastly, 
to secure “uptake” the user must know how to determine the actual operations cor-
responding to these reasons. This outline analysis indicates how interesting it would 
be to examine Austin’s opposition between “understanding” and “uptake” in the 
context of texts for algorithms more closely. In the last type of case examined, as in 

41 At the level of the reasons of the correctness of an algorithm, this way of prescribing is compa-
rable to the previous case.
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others, there may not be a one-to-one correspondence between the term in the text 
and the actions in the world.

The indirect mode of prescribing by stating the reasons for performing the op-
erations is interesting for the historian of science in two main respects. Firstly, the 
fact that directives of that kind are used implies that these algorithms texts refer to 
the reasons why algorithms are correct at the same time as they prescribe actions 
to be done. Moreover, only practitioners who understand the algorithm at this level 
are able to use the text as it is formulated. Secondly, as Chemla brings to light, the 
ways in which reasons are stated in algorithms texts seems to have undergone a 
transformation between the second century BCE and the first century CE. In the 
earliest texts, the reasons are expressed at a material level, whereas later they are 
grasped formally. This transformation enables us to distinguish between ways in 
which reasons for the correctness are approached and formulated. Historians have 
not yet focused on this transformation, which only becomes perceptible if one ob-
serves how texts for algorithms carry out indirect directives. This shows the kinds 
of results we can anticipate by turning our attention to the ways of carrying out 
discourse acts in our texts.

1.8.2   Different Textual Acts for Algorithms

After exploring the local modes of prescribing evidenced by these Chinese texts 
for algorithms, Chemla turns to consider the texts as a whole. She identifies two 
kinds of texts shaped by practitioners for writing down algorithms. This element 
of analysis accounts for the main differences between texts for algorithms found in 
Chinese sources.

The first type brings nothing unexpected. The texts list prescriptions in the order 
in which operations are carried out. The second type of text, recorded between the 
second century BCE and at least the seventh century CE, is much more surprising. 
It corresponds to texts able to deal with the various cases to which the algorithm can 
be applied. The list of operations to be carried out varies according to the case. The 
text, which integrates the treatment of distinct cases, is formed in such a way that it 
yields the correct list of actions for each of the cases.

As Chemla shows, the mode of integration seems to have required prior work 
on the method of handling the different cases. Their treatments were made similar 
to each other as far as possible. In one instance the list of operations required for 
case 3 contains that for case 2, which in turn contains that for case 1. However, 
the integration also required work on the text itself. Chemla shows that such texts 
have a fairly specific structure. They begin with a list of operations that actually 
corresponds to a case chosen as fundamental. Then conditions occur in the text, 
followed by the list of operations to be prefixed to that of the fundamental case 
to achieve appropriate treatment of the case covered by the condition. In the ex-
ample above, the text has the following structure: first, operations for case 1; then 
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condition A, corresponding to case 2, followed by operations to be prefixed to the 
operations for case 1 to deal with case 2; then condition B, corresponding to case 
3 and again followed by operations to be prefixed to the operations for case 1 to 
deal with case 3.

This type of text requires several remarks. First, clearly, such a text requires the 
user to carry out a specific circulation within its sentences in order to derive the op-
erations to be performed from the text. This is where we again encounter the issue 
of circulation in texts, as a textual gesture practitioners had to learn to perform with 
texts to be able to work efficiently with them. In this context, for the text to provide 
the correct operations to execute in each case, the practitioner was clearly expected 
to handle the text, beginning with the conditions, i.e., to start in the middle of the 
text. The reason for starting from the conditions was to determine whether the actor 
dealt with case 2, 3 or 1. Using clues found in the texts, Chemla proves that the 
practitioner was not expected first to execute the operations listed at the beginning 
of the text. This is confirmed by examination of the commentaries. This feature of 
the text for algorithms is the second main way in which these texts do not conform 
to the standard view.

The textual artifact just described constitutes the tool used to make a text en-
compass different lists of operations according to the cases. If historians of science 
failed to investigate how texts prescribe, the interpretation of those texts would 
remain tentative and would lack arguments to support them. Moreover, they would 
miss an entire aspect of the work done by actors to write down these types of texts 
for algorithms.

Secondly, the way the text is written down determines that the fundamental case 
should be at the beginning. It is the case to which all the other cases will be reduced. 
The text organizes the arrangement of the cases from the most fundamental to the 
most complex. In fact, the text carries out an enumeration of a type completely 
different from the previous kind of texts, and different from the spontaneous as-
sumptions of the standard view about texts as well. Its initial phrase states the fun-
damental operations, after which the text lists items that are each composed of a 
condition and the method for extending the list of fundamental operations to cover 
other cases. This enumeration carries out a textual act of the directive type for all 
cases. We can see from this how the textual act can’t be considered as a mere com-
bination of discourse directives.

This brings us to an unexpected conclusion, and this is where we find the 
mutual connection of the issues of how directives and enumerations are carried 
out. The first kind of phenomena revealed, the indirect prescription by means of 
stating the reasons, seems to occur mainly, if not exclusively, in the second kind 
of texts for algorithms, that is, the texts covering several different cases. The 
textual phenomena that require specific competence at local as well as global 
level to enable exploitation of the texts for algorithms seem to be concentrated 
in a specific kind of text. These texts were probably more theoretical. They were 
also more general. Perhaps the two types of texts represent traces of different 
professional groups that used texts for algorithms in China. Let us leave the 
question open for the moment. Whatever the case, Chemla’s description of texts 
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for algorithms in the present volume shows how groups of practitioners have 
shaped textual resources to formulate texts for algorithms and to use them. As 
this shows, a more systematic inventory of these acts could be of great interest 
to History of Science.

1.9  How could History of Science Profit from the Study 
of Enumerations?

Chapter 10, by Anne Robadey, continues our exploration of enumerations, but this 
time in the context of modern mathematics. Here, the focus shifts to another reason 
why enumerations can be of interest for historians of science: Robadey aims to 
highlight how enumerations attest to cognitive processes at play in scientific activ-
ity, and may sometimes be the only records to provide specific pieces of historical 
information.

Robadey concentrates on a corpus of texts that documents the shaping of Henri 
Poincaré’s famous, specific approach to differential equations between 1878 and 
1886, at the beginning of his career as mathematician. Poincaré’s approach can be 
characterized by a set of related features. Let us describe some of them to highlight 
the points of general interest in Robadey’s chapter. Poincaré, like some of his pre-
decessors such as Briot and Bouquet, is interested in the definition of functions by 
differential equations, rather than in the properties of their solutions once they are 
expressed explicitly. Unlike his predecessors, however, Poincaré approaches them 
as curves and not as functions. Accordingly, geometry plays an important part in 
his work. He is also interested in the curves’ global properties, and not only in their 
local behavior. Lastly, he is interested in the set of curves that are solutions, rather 
than in specific solutions.

Robadey’s main focus in Chap. 10 is on Poincaré’s major publication on the 
topic of curves defined by differential equations (the Mémoire “Sur les courbes 
définies par une équation différentielle,” published in two successive parts in 1881 
and 1882). More precisely, she focuses on the key Chapter II, which is structured 
as an enumeration. This distinguishes different types of “cases” for what happens 
to the curves that are solutions of a differential equation at a given point. Let us 
call this the “master enumeration.” Again, in this case, the enumeration is a textual 
phenomenon which develops at the level of a whole chapter and is thus undoubt-
edly multi-phrastic. As in the case of Tablet A 24194 described above, the enumera-
tion is actually a set of embedded enumerations. Robadey describes its material 
format, which makes use of typographical devices (e.g., italics), or dispositional 
devices (e.g., arranging titles of cases in a specific way). However, the material for-
mat doesn’t spatially express the entire structure of the enumeration. This, Robadey 
notes, causes a problem for the interpretation of the last case, whose exact status in 
the set of embedded enumerations is not wholly clear.
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1.9.1   The Cognitive Work Carried out in Enumerating

By highlighting a set of features of the enumeration, Robadey is able to show that 
in its smallest details its structure reflects Poincaré’s mathematical approach to the 
topic.

A first level of the enumeration counterposes ordinary (and common) points that 
are easy to deal with, to singular points. The key phenomena Robadey points to 
occur in relation to the sub-enumeration of the latter, that is, in the treatment of 
particular cases, which is the main concern of Poincaré’s Chapter II. The guiding 
principle of the master enumeration at that level derives from an analytical inquiry 
into the situation; the key concepts of this are given by a main theorem. However, 
in alternative enumerations of the same cases, based on the main theorem, Poin-
caré’s moves reveal that he reads two distinct sets of cases there, each explored 
using a specific geometric approach to the situation. In fact, Robadey highlights 
Poincaré’s recurring use of enumerations as a tool in his research. She also analyzes 
how Poincaré combines these two types of tools, analytic and geometric, to develop 
his analysis of the situation in the framework of the master enumeration. In this 
way, she illustrates the mathematical work and knowledge required for shaping an 
enumeration and working with it.

Poincaré does not enumerate to advance a posteriori an argument that is al-
ready available. The enumeration as text materializes Poincaré’s actual process of 
mathematical research. It reflects the cognitive division of the world that Poincaré 
performs to work out the situation mathematically. At the same time it serves as a 
basis on which Poincaré carries out new operations, including new enumerations, 
which play an important role in his research. In other words, the enumeration offers 
a basis on which further cognitive operations can be carried out.

Lastly, and perhaps more importantly, the enumeration retains a key feature 
of Poincaré’s research procedure. The previous remarks concern the structure of 
Poincaré’s enumeration. Robadey then proceeds to focus on the organization of 
the items and Poincaré’s specific view of them. Poincaré first analyzes three cases 
of the sub-enumeration, in the context of which he identifies types of “ordinary 
singular points.” Only then does he turn to cases for which he emphasizes a key 
point: the differential equations in which they occur are exceptional compared to 
the previous cases. Poincaré thus enumerates in a specific way. He does not give 
equal weight to all particular cases. Rather, he differentiates between them in terms 
of importance and, in fact, treats particular case types in a hierarchy of decreasing 
importance. In addition, the word “importance” has here a specific mathematical 
meaning and refers to an assessment of the “degree of generality” of the phenom-
ena dealt with.

This indicates that, at the same time as Poincaré is enumerating, he is supervis-
ing the items listed from a higher viewpoint, in this case a viewpoint that no longer 
focuses on points but rather assesses the generality of types of differential equations 
for which such points occur in comparison to other types. The criteria he uses to 
do this are not explicit. We shall return to this point below. What is important here, 
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however, is that conducting the enumeration probably provides an essential basis 
for carrying out the assessment. Mathematical knowledge is again involved not only 
in the production, but also in the reading of the cases.

The decreasing importance of the cases is also reflected in how Poincaré handles 
them: the more “particular” the cases, the less developed his treatment is. Here we 
encounter a phenomenon about enumerations that Virbel emphasizes in Chap. 6: the 
enumerated items are not always parallel. This is the case here with respect to the 
things in the world referred to by the items of the enumerations, whereas in the case 
of Tablet A 24914 it applied to the text of the items.

Robadey shows how the items’ titles, as well as Poincaré’s incidental remarks 
on the enumeration in the mémoire analyzed, or the quotation of the mémoire’s re-
sults elsewhere, demonstrate Poincaré’s precise awareness of the distinct degrees of 
generality of the particular cases. This perception, Robadey argues, is the outcome 
of a specific reflection on generality. Robadey succeeds in illuminating the main 
lines of this reflection as revealed and embodied by the enumeration. She advances 
hypotheses as to where Poincaré may have derived inspiration for this.42 The essen-
tial issue here, as Robadey emphasizes, is that this is precisely what distinguishes 
Poincaré’s approach from that of his predecessors on whose writings he relied and 
whose research he continued.43 However, Poincaré offers no explicit development 
in relation to these degrees of generality. The reflection on generality is not “the-
matized,” to use a concept introduced by Cavaillès. Were it not for the structure of 
the enumerations, there would be nothing in Poincaré’s texts on the topic to testify 
to specific work on, and understanding of, generality and its degrees of differentia-
tion. It is only by means of a careful analysis of the textual act of enumerating that 
the historian can approach Poincaré’s reflection on generality, a task that Robadey 
fulfills excellently in Chap. 10.

1.9.2   Studying the Enumeration as a Key Tool for the History of 
Science

Studying the enumeration has so far revealed the work done by Poincaré to perform 
the enumeration and specific aspects of his enumerating practice. This enables Ro-
badey to show very important results. In particular, she establishes the key role of 
the enumeration as such in Poincaré’s successful research strategy.

Firstly, Robadey shows that the whole mémoire actually relies on the enumera-
tion carried out in Chapter II. More precisely, to establish his new results, Poincaré 
needs to focus on a case which is general enough to be meaningful, but leaves 
aside particular cases that are both intractable and exceptional. The framework he 
adopts for this is precisely one he can define on the basis of the enumeration exam-
ined above. Consequently, the enumeration’s properties as Robadey described them 

42 Robadey (2006, pp. 70–82).
43 Robadey (2006, pp. 53–70).
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prove essential for the success of the next step of Poincaré’s program.44 Examining 
the structure and organization of the enumerations, in addition to the use Poin-
caré makes of them, actually gives Robadey powerful tools for capturing a research 
method of Poincaré’s. In fact, she establishes that Poincaré regularly makes use 
of the same method in several of his research works.45 The method can be formu-
lated as follows: Poincaré focuses on what is essential, and, in order to determine 
what is essential, he relies on enumerations that list items in decreasing degrees of 
generality. Nowhere does the method seem as visible as in this particular instance. 
In other words, describing the method in this context yields important clues about 
Poincaré’s way of performing mathematical activity more generally. It also allows 
historians to find clues about his way of proceeding even when these clues are 
hardly visible. The textual features of the enumeration in the mémoire analyzed 
above reflect specificities of Poincaré’s mathematical practice and provide ways 
for the historian to approach its operations. The reasons for this are clear. Poincaré 
uses the act of enumerating as a research tool in a specific way that leaves clues 
in the text. The text of the enumeration is produced as the result of an exploration 
of a specific type, which it materializes. Both the structure of the enumeration and 
the gradation of the items in terms of generality, yield plentiful information about 
Poincaré’s mathematical work.

Secondly, the result of Poincaré relying on the enumeration to define the frame-
work of the general case in which he operates is that his approach embodies rigorous 
general reasoning. This type of reasoning, Robadey stresses, must be distinguished 
from what Thomas Hawkins has described as the usual “generic reasoning,” which 
mathematicians such as Cauchy and Weierstrass reacted against.46 The enumera-
tion carried out in his Chapter II enables Poincaré to define with great precision the 
framework he adopts for developing his reasoning. As we have seen, such enumera-
tions and the method of approach they derive from are, in fact, a distinctive and 
recurring feature of Poincaré’s mathematical practice. They are always correlated 
in a similar way with the use he makes of the enumeration: in distinct mathematical 
explorations, Poincaré focuses first—and sometimes only—on the essential, which 
should again be understood as the most general. The enumeration provides the basis 
for the definition of what is essential.

Lastly, Robadey emphasizes that this way of dealing with particular cases is 
not only specific to Poincaré, in contrast to his predecessors, but also characterizes 
Poincaré’s approach to differential equations from his earliest writings in 1878 and 
1879.47 Shaping this approach carried out using the enumeration may well have 
been a key condition that allowed Poincaré to develop a wholly new and successful 
approach to differential equations. This leads Robadey to suggest a new periodiza-
tion for this chapter of the history of differential equations. It awards a decisive role 

44 Robadey (2006, pp. 84–91).
45 Robadey (2006, pp. 91–97).
46 See the discussion by (Hawkins 1977b; Hawkins 1977a), as analyzed in (Robadey 2006, pp. 77–
82).
47 Robadey (2006, pp. 61–70).
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to enumerations. These results illustrate clearly how the study of enumerations can 
provide valuable historical information.

In conclusion, identifying and studying Poincaré’s enumeration in Chapter II 
of his mémoire enables Robadey to address key questions: the part played by the 
shaping of the master enumeration in Poincaré’s further work in the mémoire under 
consideration; more generally, the correlation between the novelty of Poincaré’s 
approach with respect to differential equations and the specific approach that enu-
merations represent; and lastly, a new periodization of the research done on differ-
ential equations. Robadey offers a detailed treatment of these questions, illustrating 
how History of Science could gain immensely from focusing on what our sources 
document indirectly.

This brings us to the conclusion of Part II. We shall conclude this introduction 
by outlining the research program inspired by the explorations conducted in this 
book.

In the case of enumerations, we have considered a textual object and the textual 
“meta-act” carried out with it, i.e., an act that operates on the text itself and leaves 
marks of the operations in the text. The results shown by research focused on enu-
merations could have been anticipated: we have seen evidence of the work carried 
out by actors using their own texts. This led us to focus not on what actors asserted, 
but rather on what they did with their own inscriptions. Actors have not merely used 
writings to set forth results or theories; in the course of their intellectual activities 
they have struggled with texts and inscriptions. As we have seen in the case of enu-
merations, concentrating more generally on textual objects and textual acts specific 
to the level of texts seems to be a way of finding traces of this other facet of actors’ 
engagement with texts. Many textual objects appear equally promising and we in-
tend to explore them in the future. They include titles and definitions, parentheses 
and parenthetical clauses, footnotes, and quotations, as well as sections actors dis-
tinguish in their texts and use to structure their texts.

However, these are not the only benefits that can be expected from such an 
inquiry. We have seen how reading what our sources document without assert-
ing it proved essential for capturing historical facts not documented in any other 
way. How, and not only what, do texts document? This is a key question that our 
endeavor highlights.

One last important issue emerged from our investigations, and seems promising 
for the future. As we have seen, specific aspects of carrying out textual acts allowed 
historians to identify features of the contexts in which these acts were performed. 
The term “context” has been used here in relation to several layers of phenomena. 
In some cases it referred to the “immediate” context of production of a text, i.e., 
its producers, their illocutionary aim and their intended readership. It also included 
institutions, which we encountered through the rules governing the performance of 
certain acts. Last, but not least, the scholarly cultures in which textual acts were car-
ried out were shown to leave their mark on the texts and to be rendered perceptible 
using textual studies. The information on the context that a careful examination 
of sources provides is highly meaningful for ancient historians, who usually work 
with only a small number of documents. However, several chapters in the book 
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indicate that the development of approach methods useful for ancient history can 
also provide information on features of modern science that are not documented by 
sources.

References

Anscombe, Gertrude E. M. 1957. Intention. Oxford: Basil Blackwell.
Austin, John L. 1962. How to do things with words. The William James Lectures delivered at Har-

vard University in 1955. Oxford: Clarendon Press.
Ceccarelli, Leah. 2001. Shaping science with rhetoric: The cases of Dobzhansky, Schrödinger, and 

Wilson. Chicago: University of Chicago Press.
Chemla, Karine. 2004. History of science, history of text: An introduction. In History of science, 

history of text, ed. K. Chemla, vii–xxviii. Dordrecht: Springer.
Filliozat, Pierre-Sylvain. 2004. Ancient sanskrit mathematics: An oral tradition and a written lit-

erature. In History of science, history of text, ed. K. Chemla, 137–157. Dordrecht: Springer.
Fortun, Michael. 2008. Promising genomics. Iceland and deCODE Genetics in a world of specula-

tion. Berkeley: University of California Press.
Galison, Peter. 1997. Image and Logic. A material culture of microphysics. Chicago: University 

of Chicago Press.
Giaquinto, Marcus. 2007. Visual thinking in mathematics. An epistemological study. Oxford: Ox-

ford University Press.
Grandaty, Michel, Claudine Garcia-Debanc, and Jacques Virbel. 2000. Evaluer les effets de la mise 

en page sur la compréhension et la mémorisation de textes procéduraux (règles de jeux) par 
des adultes et des enfants de 9 à 12 ans. PArole (special issue Langage et Cognition). 13:3–38.

Gross, Alan G. 2006. Starring the text: The place of rhetoric in science studies. Carbondale: South-
ern Illinois University Press.

Hawkins, Thomas. 1977a. Another look at Cayley and the theory of matrices. Archives internatio-
nales d’histoire des sciences 27:82–112.

Hawkins, Thomas. 1977b. Weierstrass and the theory of matrices. Archive for history of exact sci-
ences 17:119–163.

Keller, Agathe. 2006. Expounding the mathematical seed. A translation of Bhaskara I on the 
mathematical chapter of the Aryabhatiya. Science Networks Vol. 30/31, (2 vols.). Basel: 
Birkhaeuser.

Klein, Ursula. 2003. Experiments, models, paper tools: Cultures of organic chemistry in the nine-
teenth century. Writing science. Stanford: Stanford University Press.

Loveland, Jeff. 2001. Rhetoric and natural history: Buffon in polemical and literary context. Stud-
ies on Voltaire and the eighteenth century, 3. Oxford: Voltaire Foundation.

Mancosu, Paolo, Klaus F. Jorgensen, and Stig A. Pedersen, eds. 2005. Visualization, explanation 
and reasoning styles in mathematics. 327 vols. Dordrecht: Springer.

McCarthy, Lucille P. 1991. A psychiatrist using DSM-III: the influence of a charter document 
in psychiatry. In Textual dynamics of the professions: historical and contemporary studies 
of writing in professional communities, ed. C. Bazerman and J. Paradis, 358–378. Madison: 
University of Wisconsin Press.

Nef, Frédéric. 1980. Note pour une pragmatique textuelle. Macro-actes indirects et dérivation 
rétroactive. Communications 32:183–189.

Netz, Reviel. 1999. The shaping of deduction in Greek mathematics: A study in cognitive history. 
West Nyack: Cambridge University Press.

Pascual, Elsa, and Marie-Paule Péry-Woodley. 1995. La définition dans le texte. In Textes de type 
consigne—Perception, action, cognition, ed. J.-L. Nespoulous and J. Virbel, 65–88. Toulouse: 
PRESCOT.



46 K. Chemla (林力娜) and J. Virbel

Pascual, Elsa, and Marie-Paule Péry-Woodley. 1997a. Définition et action dans les textes procé-
duraux. In Le texte procédural: langage, action et cognition, ed. E. Pascual, J.-L. Nespoulous, 
and J. Virbel, 223–248. Toulouse: PUET/PRESCOT.

Pascual, Elsa, and Marie-Paule Péry-Woodley. 1997b. Modélisation des définitions dans les textes 
à consignes. In Cognition, discours procédural, action, ed. J. Virbel, J.-L. Nespoulous, and J.-
M. Cellier, 37–55. Toulouse: PRESCOT

Robadey, Anne. 2006. Différentes modalités de travail sur le général dans les recherches de 
Poincaré sur les systèmes dynamiques. University Paris 7 Paris Diderot, Département 
d’histoire et de philosophie des sciences. See http://tel.archives-ouvertes.fr/tel-00011380/. 
Accessed 6 April 2015.

Rotman, Brian. 1998. The technology of mathematical persuasion. In Inscribing science: Scientific 
texts and the materiality of communication, ed. T. Lenoir, 55–69. Stanford: Stanford University 
Press.

Searle, John. R. 1969. Speech acts: An essay in the philosophy of language. Cambridge: Cam-
bridge University Press.

Searle, John. 1979. Expression and meaning. Cambridge: Cambridge University Press.
Searle, John, and Daniel Vanderveken. 1985. Foundations of illocutionary logic. Cambridge: 

Cambridge University Press.
Searle, John, and Daniel Vanderveken. 2005. Speech acts and illocutionary logic. In Logic, thought 

and action, ed. D. Vanderveken, 109–132. Dordrecht: Springer.
Smith, Barry. (2010, August 23–26). Document acts. In Collective intentionality. Basel: Switzerland. 

http://ontology.buffalo.edu/smith/articles/DocumentActs.pdf. Accessed 31 March 2015. 
Smith, Barry. 2012. How to do things with documents. Rivista di Estetica 50:179–198. http://ontol-

ogy.buffalo.edu/smith/articles/HowToDoThingsWithDocuments.pdf. Accessed 31 March 2015. 
Vanderveken, Daniel. 1990. Meaning and speech acts. Vol. 2, Formal semantics of success and 

satisfaction. Cambridge: Cambridge University Press.
Vanderveken, Daniel. 2001. Illocutionary logic and discourse typology. Revue Internationale de 

Philosophie 216:243–255.
Vernant, D. 2005. Pour une analyse de l’acte de citer: les métadiscursifs. In Citer l’autre, ed. M.-D. 

Popelard and A. J. Wall, 179–194. Paris: Presses Sorbonne Nouvelle.
Virbel, J. 2000. Un type de composition d’actes illocutoires directifs et engageants dans les textes 

de type ‘consigne’. PArole (special issue Langage et Cognition) 11–12:200–221.


	Chapter-1
	Prologue: Textual Acts and the History of Science
	1.1 Acting by Means of Scholarly Texts: A Research Program
	1.1.1 Assertions and other Types of Utterances
	1.1.2 How to Do Things with Texts

	1.2 Discourse Acts and Textual Acts—The Example of Instructional Texts
	1.2.1 Speech Act Theory
	1.2.2 Instructional Texts

	1.3 How to Make Readers Do Things: An Inquiry into the Variety of Scholarly Writings
	1.3.1 The Definition of a Corpus and its Key Features
	1.3.2 Books Meant for Different Readings in Different Kinds of Places
	1.3.3 How do Authors Attempt to Achieve their Aims?

	1.4 Christening Organisms: Declaratives as Textual Acts in Zoology
	1.4.1 The Historical Shaping of a Textual Act—Its Textual and Legal Features
	1.4.2 Encountering a First Enumeration

	1.5 Texts for Directives in the Context of a Scholarly Culture: The Uptake Issue
	1.5.1 Perceiving Textual Acts and the Issue of Interpretation
	1.5.2 Observing Actors’ Reading as a Key to the Identification of a Textual Act

	1.6 Enumerations: A Key Textual Act in Scholarly Texts
	1.6.1 Defining Enumerations
	1.6.2 Enumerations as Textual Acts

	1.7 The Production of Enumerations and their Interpretation
	1.7.1 Identifying Enumerations: A Key for Interpreting Ancient Documents
	1.7.2 Writing Enumerations: An Encounter with Complex Textual Acts
	1.7.3 Methods and Reasons for Enumeration

	1.8 One Enumeration can Conceal Another: Strange Texts for Directives
	1.8.1 Different Ways of Prescribing the Same Operations
	1.8.2 Different Textual Acts for Algorithms

	1.9 How could History of Science Profit from the Study of Enumerations?
	1.9.1 The Cognitive Work Carried out in Enumerating
	1.9.2 Studying the Enumeration as a Key Tool for the History of Science

	References





