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The Dao produced One; One produced Two, Two produced Three; Three produced all things. 

Laozi, Daodejing (6th century BC?) 

And the ancients, who were better than we and lived nearer the gods, handed down the tradition that all the things 
which are said to exist are sprung from one and many and have inherent in them the finite and the infinite. 

Plato, Philebus 

Arithmetic existed before all the others [methods] in the mind of the Creating God like some universal and 
exemplary plan, relying upon which as a design and archetypal example the Creator of the universe sets in order his 

material creations and makes them attain their proper ends. 

Nicomachus of Gerasa, Introduction to Arithmetic (2nd century AD?) 

 
ABSTRACT 

The origin of integers 1, 2, 3 etc. is often attributed to activities of book-keeping, measurement, or goods exchange. 
In fact ethnographic evidence shows a lot of archaic societies inventing sophisticated numerical systems alongside 
poor goods exchange networks functioning without any help from these systems. The concept of integer is 
unthinkable without the dialectical, contradictory concept of the « one (intrinsically) many », and ethnography as 
well as ancient oriental mythologies show how this concept was handled by the archaic way of thinking as the main 
tool for modelling creative energy, and therefore the world and its genesis. But if the “one-many” accounts for the 
multiplicity of created things, it can’t as such explain their variety; therefore it has to be determined, leading to what 
I call quanta, quantitative expressions of quality by one-to-one correspondences with alleged key elements of the 
world (cardinal directions for instance). The possibility of integers and some occasions for their actual constitution 
as a system emerge from that sort of mythic-ritual quantification. 

During this workshop we will present and discuss some documents as evidence in favour of the 
following thesis: number is the culmination of a long process,1 initiated within prehistoric 
societies, and it is related to a conception of the world that is specific to these societies, the broad 
outlines of which ethnography can reconstruct.2 No doubt but that maths teachers and students 
are likely to be curious about this hypothesis of an ideological origin of number, as opposed to a 
purely technical one. In the paper we will focus on the main points of our thesis on the origin of 
numbers, having room only for a few documents ; later, in the workshop, we will have time to 
read and discuss more documents.  

                                                
1 The thesis that number is the result of a process of invention contrasts with the thesis of a purportedly innate 
“sense of number”, which, it is argued, is shared by many other animal species and notably our cousins the 
chimpanzees. For a detailed critique of the theses of this current of thought, represented in France by Stanislas 
Dehaene, see www.apmep.fr/IMG/pdf/P1-28-compte-rendu.pdf (in French), access 3/05/2016. 
2 Used correctly, the archaeological and ethnographic sources shed mutual light on one another. On the significant 
issues posed by this rapprochement, see Keller, O. (2004). Aux origines de la géométrie. Le Paléolithique et le 
monde des chasseurs-cueilleurs. Vuibert, Chapter 1; and Keller, O. L’invention du nombre. Des mythes de création 
aux Eléments d’Euclide. Classiques Garnier (forthcoming), Annex 2. 

703



 
 

One immediate problem is that of sources. When it comes to geometry, the archaeological 
material provides much food for thought and analysis. Alongside cave art (decorated caves) and 
mobiliary art (decorated objects), Palaeolithic stone tools (dating from roughly 2.5 million years 
to 10,000 years BCE) – which have been thoroughly indexed and analyzed, and, from a technical 
point of view, are well understood – have much to teach us.3 Yet when it comes to number, 
things become trickier. For, though it is acceptable to infer an early conception of line from an 
outline of a mammoth in the Rouffignac Cave, it is an all too common error to interpret groups 
of various markings inscribed on prehistoric documents (notches on bones, dotted lines, parallel 
dashes, etc.) as numerical signs.4 Yet ethnography is an effective safeguard in this very respect, 
as it shows that such signs are, at best, examples of one-to-one correspondence. And, as every 
teacher of mathematics knows, a bijection is not a number: you don’t need to know how to count 
to make a dash each time you tally a ballot paper! We will see through a series of slides showing 
prehistoric, ethnographic and even historical documents, how false interpretations come easily 
when we do not know the context ; and while we are at it I think it would be interesting to 
discuss the reason for these spontaneous interpretations. 

We are therefore reduced to the ethnographic sources. Obviously, the majority of recent or 
contemporary illiterate peoples knew or know numbers. But, by examining their myths and ritual 
practices, it is possible to identify certain fundamentals, which, precisely because they are, as 
such, subject to a strong inertia, reveal former “strata” of the formation of number within 
primitive societies. Such is our working hypothesis. 

1 One-many 
The most striking characteristic of the thinking of primitive peoples, hunter-gatherers or farmers 
without writing and state organization, is perhaps its anthropocentrism, or, more exactly, its 
anthropization of the world. An Australian Aborigine, for example, will be convinced that he is 
somehow identified with a given spot if it was there that his mother, penetrated by a “spirit-
child”, realized she was pregnant. At the same time, he will be convinced that he is Pelican if he 
belongs to the Pelican clan, and Kangaroo if the Kangaroo clan is a sub-clan of the Pelican clan, 
and so on and so forth. There can be up to several hundred of these characterizations within a 
single group. 

In other words, the reality of traditional anthropocentrism is a reconstruction of the 
surrounding world by projection and by the multiplication of the individual or the group. 
Inversely, the multiplicity thereby obtained is “one” in the sense that it is a manifestation of a 
given individual or group. 

This situation is found in sublimated form – and with sublimated human characters 
(demiurges, ancestors, etc.) – in the myth par excellence that is the myth of Genesis. If the world 
of familiar places, animals and objects is the multiplication of the members of the group and of 

                                                
3 See “Space, structuring, figure: A prehistoric legacy” in the present proceedings. 
4 A classic example is the famous bone discovered in Ishango in the Democratic Republic of Congo and dated to 
20,000 years BCE. The bone is generally presented as the oldest arithmetical instrument in history. For a detailed 
critique, see https://www.bibnum.education.fr/sites/default/files/ishango-analysis_v2.pdf, access 3/05/2016. 
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the groups themselves, the world as a whole (as a concept) will, in one way or another, be the 
multiplication of the sublimated human in the person of one or several demiurge(s), ancestor(s), 
etc. Here again, the multiplicity thereby obtained is “one” in the sense of a manifested demiurge, 
but this is almost always accompanied by the effective reunification of the multiples by a return 
to the original unity (end of the world), which in turn is the point of departure of a new cycle 
(end of the world… but provisionally). 

In short, the multiplication of the one and the oneness of the multiple was the only way for 
archaic thought to apprehend the movement (pulse) of the creative force. Admittedly, there is as 
yet no notion of number here. But there certainly is its fundamental premise, i.e. the multiplicity-
one in the form of what remains unstructured plurality: the mere “many”.  

Here are a few examples to be read and discussed during the workshop. The first, 
particularly striking example concerns the beliefs noted by two doctors in the first half of the 
twentieth century among different Bantu tribes in the Kasaï region (modern-day Democratic 
Republic of Congo): 

Le créateur, Maweja Nangila, engendra les Esprits “par une métamorphose de sa propre 
personne, en la divisant magiquement et sans qu’il en perde rien. C’est pourquoi les 
Esprits participent de la nature divine de Maweja Nangila”. (Fourché & Morlighem, 
1973, p. 11). De même, les grands initiés d’autrefois étaient “réputés pour le pouvoir 
qu’ils avaient de métamorphoser leur personne, en apparaissant sous l’aspect de divers 
personnages, dans le même temps et dans un même ou dans différents lieux”. (id.) C’est 
encore par démultiplication de sa propre personne, “sans qu’il en perde rien”, que 
Maweja Nangila crèe : les animaux célestes, l’eau et le feu, le ciel et la terre, la lumière et 
les ténèbres, le soleil et la lune, les étoiles etc. (Keller, 2016, chap. 5)  

This extremely widespread archaic theme contains innumerable variations, which differ in 
their degree of completion and rigour but no doubt account for a great deal of the charm of 
primitive mythologies. It runs the gamut from the Navajo “mist people” and the “neither flesh 
nor blood but shadow of things” of the Jicarillas5 – fine images of original individuals reduced to 
the state of pure, undifferentiated multiplicities – to demiurges who decide to multiply 
themselves either by the force of their thought or by cutting themselves up into pieces (Vedic 
India, among other examples). 

Among the Arunta of Australia, originally there was neither man nor woman, but rather 
beings called Inapwerta, who “presented the appearance of human beings all doubled up into a 
rounded mass in which just the outline of the different parts of the body could be vaguely seen” 
(Spencer & Gillen, 1899, p. 388). This is a way of underlining their dual nature: undifferentiated, 
on the one hand, but on the other, human beings in the making. This potentiality was realized by 
demiurges equipped with stone knives, who literally sculpted these amorphous Inapwerta one 
after another, thereby turning them into men and women. What’s more, 

                                                
5 The Navajo and Jicarilla are Amerindians from south-western North America. 
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These Inapertwa creatures were in reality stages in the transformation of various animals 
and plants into human beings, and thus they were naturally, when made into human 
beings, intimately associated with the particular animal or plant, as the case may be, of 
which they were the transformations – in other words, each individual of necessity 
belonged to a totem the name of which was of course that of the animal or plant of which 
he or she was a transformation (id., p. 389). 

This emphasizes that all creatures, and not only humans, were originally identical, simple 
“ones”, and that, in its way, totemism celebrates this original fraternity. 

Among the Iqwaye of Papua New Guinea, one finds both the image of the world created by 
the metamorphosis of the body of the demiurge Omalyce, 

Omalyce’s eyes […] became the sun and moon. […] Omalyce vomited semen and blood. 
As he was vomiting, he created all things in this world (Mimica, 1988, p. 75), 

and the image of identical multiplication, 

Omalyce is himself, but he is also others. Taqalyce (my informant) explained this by 
means of a vivid example. He placed a bamboo stick on the palm of his left hand. The 
stick represented the creator, and the five fingers the five mud-men. The informant slowly 
revolved the stick, commenting as he did so: “Now he (i.e. Omalyce = the bamboo stick) 
turns his face to Neqwa (thumb, i.e. the first man), and the two are the same …” (and so 
on until the fifth finger). Then he stated that there are five fingers on his hand, but they 
are all one, their father Omalyce (id., p. 81). 

Since the things thereby created result only from the multiplication of the same thing, they 
are, in principle, mere abstract plurality. This entails that ritual, as the actualization of the 
creative force, cannot occur without the concomitant invention of concrete signs of this abstract 
plurality. Hence the invention of a great many signs denoting the repetition of the same: graphic 
signs (dotted lines, notches, parallel dashes, etc.), corporal signs (dance steps, repetitive gestures, 
etc.), vocal signs (endless repetitions of verses or even syllables stripped of meaning), and 
objects (knots in a cord, bundles of sticks). 

The eminence of verbal repetition in traditional rituals is well known: 

The investigation of primitive narrative as well as of poetry proves that repetition, 
particularly rhythmic repetition, is one of its fundamental, esthetic traits (Boas, 1955 
[1927], p. 310). […] In a tradition of the Kwakiutl of Vancouver Island, the same formula 
is repeated forty times together with the description of the same ceremonial (id., p. 312). 

Indeed, according to Franz Boas: 

In poetry rhythmic repetition of identical formal units are frequent. These occur in all 
songs without words, consisting of vocables only (id., p. 314, italics mine). 

Jacques Roubaud underlines the importance of conserving « la magie de la répétition ainsi 
que les syllabes dites non-signifiantes qu’ethnologues et linguistes allègrement supprimaient de 
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leurs études » (Delay & Roubaud, 1988, p. 10). For this repetition, he argues, is a “fondement” 
and not meaningless verbal decoration: 

Pour nous qui ne recevons de cette totalité [d’un rituel donné] qu’une description, que les 
mots de quelques chants (une trentaine sur trois cent vingt-quatre), ce qui frappe 
d’étonnement, c’est la splendeur obsessive de la parole. Si la répétition est un des 
fondements de la pensée indienne, les Navajos ont poussé son emprise à l’extrême, en 
donnant aux images parfois violentes et étranges de leur vision une structure rythmique 
extraordinairement hiérarchisée et maintenue dans l’ordre de la rigueur (id. p. 204, italics 
mine). 

The “foundational” nature of repetition is entirely explicit in the mythology of Vedic India, 
with its cult of the famous syllable OM: 

 Divinité universelle 
 elle est tout à la fois 
 et le toi, et le moi, et tous les êtres 
 et tout ce qui existe […] (Varenne, 1981, p. 133) 

As a consequence, the constant repetition of OM is a reproduction of the creative force, and 
thereby delivers from evil. 

Multiplicity-one, ritual repetitions and signs of repetition: these are the elements we have 
observed up until now. Yet there is another, underlying element: since the plurality of the things 
created is, in essence, only the plurality of a given sign (the syllable OM, for example), there is 
one-to-one mapping (bijection) between the things and the multiplicity of a given sign. This idea 
spread widely in apparently secular domains. The message sticks of the Aborigines of Australia, 
for example, are small planks of wood marked with various groups of notches. On a single plank, 
one group of notches might represent specific individuals, another a list of foodstuffs, and a third 
the “camps” separating the sender from the recipient. One last list might take up the whole edge 
of one side of the plank, signifying that the recipient’s community in its entirety was invited to a 
ceremony. These messages are apparently banal and lacking in mystery. Yet, notwithstanding the 
fact that the separation of the “secular” and the “sacred” was unknown in traditional societies, 
the message sticks are sacral objects, visible only by certain persons and subject to precise rites. 

2 Quantum 
Whether practised in ritual or in everyday life (two domains which are not disconnected in 
traditional societies), repetition is necessarily finite. It has to end somewhere. By necessity, the 
abstract multiplicity thus recreated is determinate, and as a consequence what emerges is a 
diversity of multiplicities of a same sign, such as the various groups of notches on the message 
stick. Contrary to what one might think, primitive thought did not spontaneously seize on this 
diversity of multiplicities of a same sign in order to organize them into numbers, that is to say a 
self-referential system independent of any concrete meaning. On the contrary: if this quantitative 
diversity was acknowledged, it was taken as a sign of qualitative diversity. This gave rise to 
strange, contradictory objects that are neither numbers nor qualities, but rather the products of a 
quantitative technique for grasping the qualitative, which I propose to call quanta. To distinguish 
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these from numbers, we will call them monad, dyad, triad, tetrad, etc. A few typical examples 
will clarify this idea, and some others will be presented to the participants in the workshop. 

A classic belief among the Amerindians is that everything “must go in fours”. This is a sign 
of completion and harmony as a reference to the apparent movements of the sun, which govern 
the rhythm of animal and plant reproduction and determine the moments of the day–night cycle 
and the cycle of the year, and, by analogy, the moments of human life. But it is important to 
recognize that what is at stake here is not the number four, but an act of bijection with the 
cardinal (or possibly solstitial) directions, a quantum that I will call “tetrad”. When the Hopi6 
circle their kiva (ceremonial building) four times, they do not, strictly speaking, count the 
number of circuits, but rather reproduce the completion and harmony incarnated by the tetrad,7 
that is to say, a bijection with the east, the south, the west and the north. Yet, on the other hand, 
among these same Hopi, everything must also go in sixes, in homage to the deceased ancestors, 
the “Six-Point-Cloud-People”. Here the reference is to the cardinal points, plus the zenith and the 
nadir. This is further proof that these are not numerical determinations, in the sense that if “four” 
were the sign of completion, “six” would be an even more complete completion, which is absurd. 

The Oglala Sioux refer to an impressive pantheon, which in reality proves to be a plurality 
of identicals: 

Every object in the world has a spirit and that spirit is wakan. Thus the spirit of the tree or 
things of that kind, while not like the spirit of man, are also wakan. 

Wakan comes from the wakan beings. These wakan beings are greater than mankind in 
the same way that mankind is greater than animals. They are never born and never die. 
[…] There are many of these beings but all are of four kinds. The word Wakan Tanka 
means all of the wakan beings because they are all as if one. (Walker, 1917, p. 152). 

A plurality of identicals, then, but beings who do not vary on an individual basis but rather 
according to a quaternary rhythm (“all are of four kinds”), in reference to a Genesis by the 
“Wind”, who sent his four sons to the four cardinal points. This is what the calumet ritual – 
offered successively to the four “Winds”, in the order west, north, east and south – reproduces: it 
makes a tetrad, a bijection with four definite things. The Wakan also proceed using tetrads: first 
Sun, Sky, Earth, Rock, and then their respective associates Moon, Wind, Beautiful Woman and 
the Winged. The fact that these are merely tetrads in the sense of a rhythm of deployment, and 
not the numbers four and eight, becomes apparent in the following extraordinary dialogue 
between Walker and his informer: 

Then there are eight Wakan Tanka, are there? No, there is but one. 

You have named eight and say there is but one. How can this be? That is right. I have 
named eight. There are four, Wi, Skan, Inyan, and Maka. These are the Wakan Tanka. 

                                                
6 South-western North America. 
7 An omnipresent leitmotif. Here is some precious Hopi advice on seduction: “D’abord, elle dira non et t’enverra 
promener, mais ce ne sera peut-être pas sérieux. Attends encore quatre jours et redemande lui ; elle dira non, mais 
elle t’engueulera moins ; quatre jours encore, elle aura peut-être l’air indécis, mais à la quatrième demande, elle dira 
probablement oui. Si elle reste froide, fous-lui la paix.” (Talayesva, 1982, p. 390) 
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You named four others, the Moon, the Wind, the Winged, and the Beautiful Woman and 
said they were Wakan Tanka, did you not? Yes. But these four are the same as the Wakan 
Tanka. The Sun and the Moon are the same, the Skan and the Wind are the same, the 
Rock and the Winged are the same, and the Earth and the Beautiful Woman are the same. 
These eight are only one. The shamans know how this is, but the people do not know. It 
is wakan (a mystery) (id., p. 154–155). 

Among the Bambara of West Africa (Dieterlen & Cissé, 1972 ; Dieterlen, 1988), one of the 
stages in Genesis is the emergence of undifferentiated signs represented by dashes. This results 
in a highly important ritualistic figure to be shown to the participants in the workshop, composed 
solely of dashes, which is used for initiation and solstitial rites, and even has curative virtues. 
This figure shows (among other things) the dash representing the original monad, with three 
dashes for masculinity and four for femininity: the triad is in effect a sign of masculinity, 
because the male sexual organ has three parts, while the tetrad is a sign of femininity because a 
woman has four lips. Here monad, triad and tetrad are signs of qualities: when something is 
performed in a tetrad to signify feminity, it is not “four” that is actualized, but the female lips, 
and likewise for the triad. Furthermore, these signs do not imply any numerical-type 
relationship8 of the kind “four is greater than three therefore woman is superior to man”, or “one 
plus three equals four therefore woman is the fruit of the union of the original monad and man”. 

3 Number 
If the forms of traditional thought briefly sketched out above do not as yet result in number, they 
nevertheless create the fundamental conditions that have been identified in passing: the 
multiplicity of identicals and the unity of this multiplicity; bijective mapping; the general 
organization of gestures, words and things into defined multiplicities (in classes of tetrads, for 
example, so that “everything goes in fours”); and, finally, the expression of these multiplicities in 
interchangeable and juxtaposable sign types. 

To progress to number, an essential rupture is required. The multiplicities must in effect 
mutate and make a clean break from their function as the traces of bijections with specific 
referents, of which they are in a sense the soul. They must sever their qualitative ties with the 
external world and instead refer only to themselves, so as to form a system. How? By the simple 
but brilliant idea of the periodical return of the multiplicity to the unity, that is to say the 
invention of the higher-order unit. We will present to the participants at the workshop a few 
primitive number systems from different parts of the world, some of which will look rather 
strange to a modern reader. 

Now, the main problem is: which circumstances occasion the formation of this system? Can 
they exist within primitive societies, before writing, surveying, accountancy and commercial 
exchange? It is possible to adduce certain concrete elements that are suggestive of the higher-
order unit, such as the lunar month in comparison with the day and the year in comparison with 
the lunar month. Yet though these cycles were well known in traditional societies, there was very 

                                                
8 However, the formation of number entailed the proliferation of these kinds of relations within vast numerology 
corpora. 
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little concern to number them. One can also adduce the structure of the human body, with its 
“fives” of fingers – but this is merely a technique, not a motivation. And one can also adduce 
repetition, that profoundly meaningful act in traditional societies, because it naturally leads to 
rhythmic repetition, which, in turn, ultimately culminates in musical measure and poetical metre 
(with its great ritualistic importance in Vedism, for example). This is an area to be explored, but 
to my knowledge ritualistic elements are not found in the techniques used to construct number: 
for example, among the Amerindians, the “sacred” character of four tends to coexist with the 
systems in tiers of five, ten and twenty. 

There is a context, I believe, in which one can observe the formation of number: the world 
of exchange, and, in particular, the ceremonial exchanges particular to primitive societies, which 
have very little to do with barter or commerce and much to do with creative multiplication. The 
broad outlines of the idea are as follows: within a given traditional society, there is no selling, 
buying or rationing.9 Friendship and the “heart” are at the centre of things; gifts and counter-gifts 
are the norm (Godelier, 1996 ; and the magnificent Mauss, 2009 [1923]). But, in giving, one 
projects oneself; something of oneself circulates and thereby affirms its presence. This crucial 
phenomenon has been clearly delineated by Maurice Godelier: 

Les objets précieux qui circulent dans les échanges de dons ne peuvent le faire que parce 
qu’ils sont des doubles substituts, des substituts des objets sacrés et des substituts des 
êtres humains. […] [Ils ne circulent] pas seulement dans les potlatch, dans des échanges 
compétitifs de richesses contre des richesses, mais également à l’occasion des mariages, 
des décès, des initiations, où ils fonctionnent comme des substituts d’êtres humains dont 
ils compensent la vie (mariage) ou la mort (guerrier allié ou même ennemi mort au champ 
de bataille). (Godelier, 1996, p. 101, italics mine) 

Thus, in multiplying the number of gifts one also multiplies oneself, and therefore evinces 
power in the manner of a demiurgic creator. Hence the highly ritualized economy of gift 
exchange, under the attentive surveillance of all, and in particular the competitive exchanges 
over the course of the famous potlatches10, during which the gradual accumulation of gifts 
reflects the giver’s “greatness of name”. 

Since what is at stake is either sealing a link through equal exchange, or affirming a 
superiority of power by giving more than one’s partner, the ceremonial exchange naturally leads 
to direct pairings. These are independent of the ritualistic sense of the paired multiplicities, and 
in that sense lead to embryonic numerical systems. While such ceremonies take many varied 
forms and are particularly well documented among North Amerindians and in Papua New 
Guinea, the following schema provides, I think, a general idea of what they involve. Two 
adversaries, A and B, confront and publicly defy one another, after each has at length recalled 
the mythical genesis of their tribe, with festivities and feasts thrown in. Then A gives a gift, and 
B gives a larger gift, and so on and so forth until one of the competitors gives up. Since the aim 
is to publicly evoke a sense of escalation over the course of the competition – an auxiliary is on 
                                                
9 In the face of groups considered as enemies, pillage and murder were on the contrary recommended and highly 
valued. 
10 A potlatch is a competition of gifts. 
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hand for that very reason – there is a need for signs (objects, words, drawings, etc.) denoting 
purely quantitative accumulation, to ensure that this accumulation is easily discernible at every 
stage. Yet this cannot be achieved by simply recording each gift with the simple repetition of the 
same sign: beyond a certain point, perception becomes impossible, hence the invention of the 
principle of the higher-order unit. The larger units are frequently announced out loud during the 
tally and symbolized by objects, such as two stones for ten pairs, followed by a stick with five 
lines when ten stones have been collected.11 

With this seemingly very modest first step, a decisive advance has been accomplished, 
since with higher-order units, the multiplicities as such are expressed in relation to the others, 
and therefore form a system. The progress made can be summarized by recalling the first 
definitions of Book VII of Euclid’s Elements: 

Def 1. A unit is that by virtue of which each of the things that exist is called one. 
Def 2. A number is a multitude composed of units. (Euclid, 1956 [around 300 BCE], vol 2, 
p. 277) 

But that “by virtue of which each thing is called one” is exactly the same for each thing; it 
is the same “virtue”, and not two distinct “virtues”, which makes me say that this tree, or this 
forest, is “one”. As a consequence, the unit is unique: how could there be a multitude of units? In 
reality, what the second definition sets out is not number, but the fundamental contradiction on 
which it is founded: the unicity and plurality of “one”, the One-Many (§ 1 of this paper). 

It is in the third definition that Euclid moves on to what is truly distinctive about number 
and to that which, in turn, makes arithmetic possible – namely the internal relationship of the 
multiplicities as such: 

Def 3. A number is a part of a number, the less of the greater, when it measures the 
greater. 

Def 4. But parts when it does not measure it. (Id.) 

In the above example of the potlatch, the stone (ten) “measures” the stick (one hundred), 
but if for instance in the end the total amounts to two sticks and one stone, the stick does not 
measure that total: it is “parts” of it. 

 

 

Translated from the French by Helen Tomlinson 
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