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Introduction

The Archaeology of Knowledge by Michel Foucault is a book that
presents a number of challenges. Most obviously, it introduces a lot of
new terminology and makes many methodological distinctions, and for
this reason presents a certain technical difficulty. However, there are
other reasons. First and foremost, it addresses a specific problem that is
not really explained in the book itself, concerning how thought in late
modernity has responded to the impasse that Foucault describes in the
final chapters of The Order of Things, and which hinges on the finitude
of man. My first aim in this book is to show that The Archaeology of
Knowledge is a deliberate attempt to accelerate a response that was
in his view already underway. In addition, Foucault’s text does little
to make it clear where the most important precedents lie for the con-
ceptual and methodological steps that he takes. For many readers, this
is made worse by the fact that some of these precedents may be rela-
tively unfamiliar today. Without some appreciation of them, however,
I believe one’s understanding of what Foucault is doing in this book
will be incomplete. The precedents lie primarily in the philosophy of
mathematics, the philosophy of science and the epistemology of the
first half of the twentieth century, and in particular in the work of
Gaston Bachelard and Jean Cavailles. Michel Serres’ early work on the
history and epistemology of mathematics is also very significant, as are
other elements of his thinking, such as his readings of atomism and of
Leibniz.

It is on the basis of this work, I maintain, that Foucault elaborates
the central ideas of The Archaeology of Knowledge, and in particular
his attempt to respond to the challenge that he set near the end of The
Order of Things; namely, to repeat Kant’s critique of pure reason on
the basis of the mathematical a priori (OT 383, 394). In different ways,
for Bachelard, Cavailles and Serres, mathematics is fundamentally
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2 Foucault’s Archaeology

historical in its practice, and even in its formal basis. As a result, the
conception of the mathematical a priori to which Foucault refers feeds
directly into an understanding of the historical a priori, which remains
one of the most contested ideas in Foucault’s work as a whole, and cer-
tainly in The Archaeology of Knowledge. The understanding of history
that emerges also involves an engagement with the question of time,
and here again the work of Bachelard, Cavailleés and Serres is crucial.
In thinking about the question of time in relation to the conditions for
knowledge and experience, one comes up against Foucault’s concep-
tion of the historical a priori. This has been read as the key element in
Foucault’s attempt to rethink the transcendental conditions for knowl-
edge and experience without recourse to the category of the subject.
However, it may be that Foucault goes further still, and that the idea of
the historical a priori, and the whole apparatus of which it is a part, is
developed with the intention of avoiding the category of the transcen-
dental as well. Taking such a view, the reading I put forward proposes
that the mathematical background to archaeology allows Foucault to
introduce the idea of historical a priori conditions for discourse without
repeating the distinction between the transcendental and empirical that
would tie archaeology back into the situation from which it aims to
break free.

The first part of this book comprises a short series of introductory
pieces that have two functions. First, they put Foucault’s study in the
context of his diagnosis of the situation of knowledge and thinking
at the end of modernity. Second, they outline the themes and ideas in
the work of Bachelard, Cavailleés and Serres that I think are important
for understanding Foucault’s text. These pieces are not intended to
be comprehensive and I encourage anyone interested in the ideas they
introduce to read further for themselves. The main body of this book
is then simply a commentary, chapter by chapter, on The Archaeology
of Knowledge, written with the material and the problematic I have
described in mind.

While it is my view that a reading based on this material is important
for an appreciation of what happens in The Archaeology of Knowledge,
I do not claim that the reading presented here is the final word. There
are too many precedents, problematics and textual connections not
covered here for that to be the case. In particular, I do not discuss the
work of Georges Canguilhem or of Louis Althusser, but this is only
for reasons of simplicity and clarity, and because their connection
with Foucault is already well documented. Finally, this book focuses
solely on the account of archaeology presented in The Archaeology
of Knowledge, without reference to other works by Foucault where
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this idea also appears. Again, this is simply to try to make the reading
here as clear as possible, and to avoid having to take into account the

changes that took place in Foucault’s own work over the period in
question.
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1. TO WHAT PROBLEM DOES THE
ARCHAEOLOGY OF KNOWLEDGE RESPOND?

In The Order of Things, Foucault recounts how, in his view, thought in
modernity has run into something of a dead end. Different branches of
enquiry are held within a structure which ensures that each alone is nec-
essarily incomplete, or which commits them to tracking an origin that
moves continually beyond reach. At the heart of this diagnosis of the
condition of thought in modernity lies the figure of man, and in particu-
-lar of the finitude of man.! The Order of Things famously closes with
the suggestion that man, this pivotal figure in the drama of modernity,
may be a recent invention and one perhaps nearing its end, soon to dis-
appear ‘like a face drawn in sand at the edge of the sea’ (OT 387, 398).
If The Archaeology of Knowledge is read as a methodological clarifica-
tion of how Foucault understood the practice of thinking at the time,
then, in its simplest form, his challenge is to explain the meaning of this
disappearance. Yet the final two chapters of The Order of Things leave
no doubt that Foucault was more than just a dispassionate observer
of the changes he saw overtaking the figure of man in modernity and
regarded himself as a participant in the transformation of the practice
of thinking described in those chapters. However, for all the rich detail
in Foucault’s analysis of what had become of thinking in modernity,
the description of what lay ahead is sketchy. The Archaeology of
Knowledge, published three years after The Order of Things, can there-
fore be read not just as a retrospective exercise in methodology covering
his earlier works, but as an experiment in a form of thought that he saw
taking shape in the wake of the disappearance of man. As such, it takes
up some of the ideas merely outlined in the closing pages of The Order
of Things and works them into a lengthy (though never complete)
inventory of concepts, problems and approaches in a new practice of
thinking; one intended to break free from the impasse in which thinking
had been caught in modernity.

In their early phases, the sciences of biology, economics and philol-
ogy tried to draw the truth of their object of study from its own depths:
life was to be defined from itself, labour was to illuminate the meaning
and conditions of exchange, profit and production, and language was
to yield up the conditions of grammar and discourse (OT 312, 323).
This left ‘man’ in an ambiguous position. For it is only in terms of his
body, his works and his language that he can be known, yet the sci-
ences that address them depend in their turn on man as a living being,
as the one whose labour is exchanged for profit, and one whose desires
and thoughts are expressed in language. At the point where the laws

7



8 Foucault’s Archaeology

of life, production and language seem to exclude man, he reappears at
their heart; and at the point where man seems most fully determined
by these laws, he stands as their enigmatic condition. On the one hand,
the figure of man seems to dissolve into the many currents of positive
knowledge that form him; on the other hand, the ‘objective’ knowledge
of man calls for a rigorous foundation, which leads to an inquiry into
man as the finite subject who represents, and ultimately back to the
Kantian problematic of uncovering the transcendental conditions for
the possibility of experience. In this twofold movement, man is revealed
as what Foucault calls a transcendental-empirical double, ‘since he is
a being such that knowledge will be attained in him of what renders
all knowledge possible’ (OT 318, 329). In practice, empirical sciences,
such as neurophysiology, history and linguistics, depend on the figure
of man as an object of study. In this sense, they presuppose the exist-
ence of a truth to be discovered. In the case of neuroscience, by learning
about the functioning of the brain we are learning something not just
about complex networks enclosed in the skull, but about ourselves in a
more profound sense. Similarly, in the study of history there is at least
the trace of an expectation that we will understand human life a little
better, and not just the events leading up to a war or the transformation
of a system of government. Yet these sciences must also presuppose that
discourse involves a commensurate truth, in order that it can effectively
communicate what it describes. Again, Foucault traces the dilemma
faced by modern thought, but in slightly different terms: either the
truth of the object determines the truth of the discourse that describes
it, leading to positivism, or the truth of the philosophical discourse
constitutes the truth of the phenomenon, leading to a form of discourse
that Foucault calls ‘eschatological’ (OT 320, 331). Foucault presents
the two modes of thought as indissociable: each alone is incomplete
and calls forth the other, leading to a fluctuating movement between
branches of enquiry, while ‘man’, as the fixed point on which thought
as a whole might rest, remains out of reach. The attempt to settle the
fluctuation by combining eschatology and positivism will only end in
being both at once, and thereby lapse into a pre-critical naivety (OT
320, 331).

As Foucault has outlined, the empirical sciences of biology, econom-
ics and language that are intended to establish the truth of what both
limits and grounds human existence depend on the conditions they are
supposed to describe. Moreover, their relation to eschatology is secured
by the figure of the finitude of man, around which the fluctuation
between modes of inquiry occurs. But in fact, the analyses of life, labour
and language that set out the concrete conditions determining the exist-
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ence of man only trace the contours of a first, and superficial, form of
finitude. In ‘the spatiality of the body, the yawning of desire, and the
time of language’ they meet a more essential finitude than that to which
they are proximally addressed. As Foucault writes, empirical positivi-
ties depend on the finitude of man understood not as a limitation but
as ‘a fundamental finitude which rests on nothing but its own existence
as a fact, and opens upon the positivity of all concrete limitation’ (OT
315, 326). As Foucault recounts, the determination of this fundamental
finitude calls for an analytic of man’s mode of being.

In response to the bifurcation of both man and knowledge in
modernity, there have been attempts to fill the dimension opened up
by discovering ‘a discourse whose tension would keep separate the
empirical and the transcendental, while being directed at both’ (OT
320, 331). Such a discourse would have to illuminate the ground of
both the empirical human condition and the capacity of the human for
knowledge — a complex role Foucault sees as having been performed
by a particular form of the analytic of finitude that he identifies as ‘the
analysis of lived experience’ (OT 321, 331-2).> Lived experience is, he
continues, ‘both the space in which all empirical contents are given to
experience and the original form that makes them possible in general
and designates their primary roots’ (OT 321, 332). In its fidelity to
the finitude of man as a transcendental-empirical double, the analysis
of lived experience appears to contest positivism and eschatology, to
suppress the naivety of empirical discourse and ‘restore the forgotten
dimension of the transcendental’ (OT 321, 332). It can do this only
in so far as, beneath the division between positivism and eschatol-
ogy, it traces the outline of lived experience as a third alternative, ‘an
ambiguous stratum, concrete enough for it to be possible to apply to
it a meticulous and descriptive language, yet sufficiently removed from
the positivity of things for it to be possible, from that starting point, to
escape from that naiveté, to contest it and seek foundations for it’ (OT
321, 332). In this way, it opens up communication between the body
and culture, between nature and history, but only ‘on condition that the
body, and, through it nature, should first be posited in the experience of
an irreducible spatiality, and that culture, the carrier of history, should
be experienced first of all in the immediacy of its sedimented significa-
tions’ (OT 321, 332). Although not the sole contributor to such an
analysis, phenomenology, and Heidegger’s analytic of the existence of
Dasein in particular, is placed to make a major contribution here, since
it aims to disclose the finite existence of Dasein as it shows itself from
itself, without assuming a more general ontology, without taking over
a traditional (metaphysical) conception of man, and without deriving
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the finitude of Dasein from some notion of the absolute. However, in
Foucault’s view, Heidegger’s phenomenology remains caught up in a
deeper tendency within modernity.

Where the Cartesian cogito held out the promise of immediate cer-
tainty and transparency, modernity, writes Foucault, discovers only
an obscure sensation that thought cannot coincide with itself, that it
‘resides elsewhere than here’ in so far as it is conditioned in ways that
are difficult to fathom. The attempt to close up the gap that separates
thinking from itself leads it down into the ramified and inert ‘network of
what does not think’ (OT 324, 335). There, it hopes not to define itself
against what it is not, but somehow to take hold of the unthought con-
dition of its own being. As Foucault writes, the unthought is contained
within man as something from which man cannot free himself. It is the
Other of man, the ‘in itself’ in Hegel, the unconscious in Schopenhauer,
the implicit and the inactual in Husserl, and alienation in Marx (OT
327, 338). For Heidegger, having characterised Dasein in terms of the
finitude of its original temporality, the unthought takes the form of
‘that rent, devoid of chronology and history, from which time issued’
(OT 332, 343). In his later writing, it is the event of Ereignis. However
it is understood, the weakness of phenomenology for Foucault lies in its
repetition of the division between a founding event and a founded exist-
ence. As he sees it, if phenomenology takes the form of an interrogation
of man in his relation to the unthought, then it ‘continually resolves
itself, before our eyes, into a description — empirical despite itself — of
actual experience, and into an ontology of the unthought that auto-
matically short-circuits the primacy of the “I think” (OT 326, 337).
Foucault’s concern is that, regardless of this flaw, the analysis of lived
experience, in the guise of phenomenology, takes upon itself the role of
a founding discourse that it cannot fulfil. It enjoys a double privilege,
in so far as the irreducibility of the dimension of its analysis secures its
radicality, and the immediacy of experience safeguards its evidential
basis.? As a consequence, while the analysis of lived experience succeeds
in bringing to light the dimension underpinning both positivism and
eschatology, and while it provides a fresh reading of human existence
understood more than ever in its own terms, it exerts a conservative
influence on the structure it apparently calls into question. In effect,
by placing positivism and eschatology on a more secure foundation,
the analysis of actual experience shores up the structure within which
those discourses have their place. Foucault recognises that in order for
thought to shake off this constraint and move freely beyond the division
between transcendental and empirical forms of inquiry, the irreducibil-
ity of the space of actual experience and the immediacy of its evidence
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must both be called into question. This amounts to allowing man to
disappear from the scene. More specifically, it means breaking open
the dimension of existence so that it is no longer a unity, guaranteed
in advance and anchored in a transcendental ground, or opened by a
founding event that has always already occurred. This raises two ques-
tions, or groups of questions. First, if the figure of man disappears in
this way, then neurophysiology or history can no longer be regarded as
perspectives upon a deep and enigmatic existence that underlies them.
So what are they really about? Second, if the figure of the finitude of
man disappears, what then becomes of the structure of knowledge, and
in particular of its division between positivism and eschatology? Might
it survive the loss and install itself in a new form?

Is there anything to prevent knowledge falling back into pre-critical
naivety? In one way or another, for Foucault, the disappearance of man
removes the requirement for unity that underpins knowledge, without
thereby undermining knowledge itself, and he welcomes the pluralism
and multiplicity that comes from this. Moreover, he does not believe
that the disappearance of man means the triumph of positivism. There
are conditions underpinning knowledge, and they are historical, not
transcendental; but their history cannot be levelled down to that of
empirical events. Foucault’s challenge is to explain what status they do
have, if they are neither transcendental conditions nor empirical causes.
He will do this through an engagement with Bachelard, Cavaillés and
Serres, and the ideas of the mathematical a priori and temporal disper-
sion. However, these descriptions are really little more than names for
transformations that take place in the organisation of knowledge, and
which need to be unpacked with care.

2. GASTON BACHELARD: CONSTRUCTION AND
TEMPORAL DISCONTINUITY

Gaston Bachelard has been an immensely influential figure in French
philosophy since his work became well known in the early 1930s.
His importance for Foucault is quite properly given wide recognition,
but the focus tends to be on Bachelard’s idea of the epistemological
break, and other elements of his thought receive less attention than
they deserve. While the epistemological break is undeniably signifi-
cant, the mathematical basis of Bachelard’s constructivism, the way
he positions his thought with respect to Kant, his understanding of
modern physics, especially atomic physics (microphysique), and his
account of temporal discontinuity, may all be at least as significant,
if not more so. In addition, and interwoven with many of the themes
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just mentioned, Bachelard’s idea of a ‘distributed rationality’ and his
description of science as ‘a well ordered dispersion’ both set a precedent
that Foucault’s archaeology was later to follow (PN 12).

For Bachelard, science is not the direct formalisation of experience,
but the modification of the conditions of existing experience — first, as
a break away from the everyday, and subsequently as a ‘correction’
of the conditions of the reality proposed by science. To open itself to
the possibility of thinking scientifically, the mind has first to shake off
the grip of everyday experience and the everyday practices that give
the ideas within it a veneer of naturalness. This is the idea of the epis-
temological break as a condition for scientific thought that Bachelard
introduced in The Formation of the Scientific Mind. The idea meets
with an ambivalent response from Foucault: he accepts the need for
thinking to pierce the surface of what appears natural, and therefore
universal and beyond the possibility of transformation, but on the other
hand his interest in the operation of power in and through scientific
discourses meant that he was less of an outright advocate for science
than Bachelard had been, and less judgemental about the shortcomings
of everyday forms of thought and experience. Ironically, Foucault’s
appropriation of modes of thought taken from the mathematical sci-
ences will be put to use later in a critical discourse that challenges the
effects of science. Moreover, for Bachelard, the epistemological break is
a relatively sharp division, whereas for Foucault the transition is a his-
torical process that is most likely to be gradual, and which may depend
on several different transitions taking place and falling into a pattern
together before the break occurs. In short, what Bachelard describes as
a clear-cut break is for Foucault a more complex process.*

Beneath the idea of the epistemological break lies the broader and
more fundamental issue of Bachelard’s constructivism, and therefore
of his opposition to empiricism. Bachelard understood that modern
science is driven by mathematics, and that mathematics is a language
apart that is not a formalisation of our everyday experience. This means
that it would be a mistake for mathematical science to look for a foun-
dation for its judgements in intuition, since this would only tie it back
to the world of sensibility, instead of allowing mathematics to devise
new kinds of objects, concepts, and forms of judgement that have
not been abstracted from experience.’ Sensible intuition as we know
it is only a narrow form of what intuition can be. This is illustrated
by the development of non-Euclidean geometries, which began as an
experiment in pure mathematics, with no expectation that it would
have an application to the ‘real’ world. Yet many years after Gauss,
Bolyai, Lobachevsky and Riemann tried setting aside Euclid’s fifth
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postulate, the strange geometries they produced proved crucial for the
general theory of relativity.® In this example, mathematics constructed
a description of a reality that did not exist, and which could only exist
subsequently because of the freedom of mathematics from the world
as it is experienced. This is to say that mathematics constructed the
conditions of an experience that did not exist before. Another example
is the physics of sub-atomic particles that also sprang into life in the
early twentieth century. While their relations are treated as real and
can be rigorously described, the particles themselves are ‘represented
by metaphors’ and do not share the basic properties associated with
objects of experience (NM 74). This is because, unlike objects of experi-
ence, sub-atomic particles are not substances about which we can learn
more by isolating them (NM 74). They can only be spoken of at all in
so far as they are in relation with other particles. Consequently, there
are, writes Bachelard, only substantial properties above the microscopic
scale, whereas ‘the substance of the infinitely small is contemporane-
ous to the relation’ (NM 74).” Mathematical physics, quite literally,
proposes ‘a noumenon beneath the phenomenon’ (NM 76). It describes
the non-phenomenal conditions of the phenomenal, which is then
understood as constructed, rather than discovered or disclosed. This
is a form of experimental metaphysics in which scientific rationality
runs ahead of what is accepted as real, a practice that Bachelard calls
‘sur-rationalism’ (PN 19). The laws that give form even to phenomena
as they present themselves at a given moment (so leaving aside future
innovations in science) are therefore not to be drawn from empirical
experience. Instead, one has to look for the ‘rational laws we find at the
level of noumenology’ (NM 76).8 He calls these laws the ‘mathematical
a priori’, anticipating the phrase that Foucault uses towards the end
of The Order of Things in recommending a new critical philosophy.’
Bachelard then picks out two features of the mathematical a priori for
comment. First, he insists that these conditions are characterised by
complexity, a judgement he explains elsewhere in terms of the theory-
dependence of the meaning of concepts. Just as particles have no sub-
stantial properties of their own and are only ‘real’ in so far as they are
in relation with other particles, so concepts are intrinsically relational.
For example, the basic elements of Newtonian science are those of
absolute space, absolute time and absolute mass, but relativistic physics
shows that these ‘notional atoms’ are themselves complex. The mass of
an object depends on its velocity, and this in turn will depend on the
frame of reference in which the description is given; and yet in spite of
this, ‘mass’ remains a basic element of physics (PN 31). The ‘beautiful
simplicity of realism’ is thereby lost, and reason is presented as a faculty



14 Foucault’s Archaeology

that develops in the direction of increasing complexity (PN 28-9).!°
Second, Bachelard notes that the mathematical a priori is a ‘mere func-
tional a priori, and has nothing of the absolute’, which reflects the fact
that the laws proposed are provisional and revisable (NM 77). Taken
together, these conditions of the mathematical a priori mean that it can
be closely aligned with Foucault’s conception of complex historical con-
ditions that are not drawn from empirical experience. What Bachelard
took from mathematical science and passed on to others, including
Foucault, is that what for Kant were transcendental conditions for the
possibility of experience, and for the forms of judgement appropriate
to it, have been removed from consciousness and laid out in the prac-
tice of mathematics. There, freed from what Bachelard calls ‘an almost
quasi miraculous accord between the principles of the intuition and
the understanding’ (PN 108), the conditions of experience are open to
new forms of modification, which include historical change (and here
one thinks above all of Léon Brunschvicg and Cavaillés) and the work
of the scientific imagination as Bachelard understands it. Whichever
form it takes, the fundamental requirement for unity that characterised
Kantian transcendental conditions is relaxed, allowing for the ideas
of a distributed rationality and a well-ordered dispersion proposed by
Bachelard. As a corrective to some readings of Bachelard, however, it
is important to appreciate that he did not entirely promote openness at
the expense of coherence. Having made room for experimentation in
the arrangement of intuitions and concepts, Bachelard was also con-
scious that mathematical categories continue to establish objectivity;
the world is not by any means dissolved into a free play of imaginative
construction and reconstruction.!! Again, this recognition of the power
of discourse to construct objects that appear in experience as real, with
real relations and real effects, is also found in Foucault, both early on
and in much later work such as The Birth of Biopolitics.'?

Both the pluralism of the rational construction of experience and its
coherence are reflected in Bachelard’s account of time. In the 1930s,
Bachelard wrote two books on time: L’intuition de 'instant (1932)
and La dialectique de la durée (1936). Although he shared with Henri
Bergson a concern that time should be a condition for the appearance
of genuinely new phenomena, Bachelard’s account of time was devel-
oped, or at least presented, in direct opposition to the work of Bergson.
Recounting the failure of his attempts to find within himself the ‘simple
sweeping lines’ of continuous time, Bachelard writes that he was drawn
to ever smaller fragments in the hope that his perception of time might
resolve either into a still image or into the pure flow of time as such.
But he was always frustrated, as ‘however small the fragment under
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consideration, we had only to examine it microscopically to see in it
a multiplicity of events’ (TI 77).!3 The closer one attends to time, the
more detail emerges, and so a belief in continuity can only be the result
of being too easily satisfied by general trends. Instead, drawing on the
work of the historian Gaston Roupnel, Bachelard developed an account
of time based around the instant.!* Time, he proposed, is made up of
instants separated not by intervals (which would simply be periods of
empty time) but by a temporal void, an absence of time. Since time
was based on the instant and the instant was presented as an act, the
void is associated with a state of repose. Time, therefore, appears first
in the form of rhythm and frequency, and it is from these that one can
construct temporal continuities. In spite of its clear association with
atomism, Bachelard was wary of describing the instant as an atom of
time because of the implication that time could be composed of a series
of instants simply placed alongside one another — an idea Aristotle had
long ago exposed as incoherent.!’ Instead, he proposed the arithmetisa-
tion of time. If, as Bachelard acknowledges, this idea was indeed drawn
from the work of Roupnel, Bachelard added to it a good deal of his
own. In particular, the idea of the arithmetisation of time resolves a
problem that had concerned mathematicians for some time. While it
was widely accepted that time and space were fundamentally continu-
ous, at its foundations modern mathematics had exchanged the con-
tinuity of the line for the discontinuity of number. The gains in pure
mathematical terms of the move to number therefore appeared to come
at the cost of being unable to account for our fundamental intuitions
of time and space.'® Dealing specifically with time, Bachelard neatly
turns this situation around by arguing that our intuitions of time as
continuous were mistaken and providing in their place an account of
time based on the discontinuity characteristic of number.

Having drawn his inspiration for this account of time from a his-
torian, Bachelard reflects briefly on its implications for the study of
history. Close attention, he writes, reveals that ‘every action, however
simple, must of necessity break up the continuity of life’s becoming’.
History is ‘full of repetition and anachronism, of things attempted, of
failure and fresh starts’ (TT 71). Such events are not contained within
time, and cannot all be allocated a place on a single scale where they can
be compared. Different times emerge with the various patterns of their
repetition, and accident is installed as a basic historical principle. One
of the corollaries of the displacement of the conditions of experience
from transcendental consciousness to mathematics is that the subject
no longer secures the unity of experience, allowing time and history to
settle into a wide variety of patterns that may not be entirely compat-
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ible with one another, and which may overlap and interfere with one
another, causing further variations. In science, this pluralism manifests
itself in a multiplicity of theories and approaches that cannot be made
into a whole from a single point of view. It is what Bachelard calls ‘a
well ordered method of dispersion’; and the philosophy that engages
with such science is a dispersed or distributed philosophy (PN 12).

On the basis of the assimilation into mathematics of the categorial
function of the understanding in Kant, Bachelard sets out an account
of constructed experience as coherent but complex and irreducible to
unity, as historical and plural. These initiatives suggest several points
of proximity with Foucault’s archaeology, although there are naturally
also significant differences between them. The latter include a diver-
gence over both the nature of the activity by which science develops
new laws and the nature of the experimentation that gives rise to
new objects and forms of thought. In archaeology, the activity of the
subject, already displaced from its foundational role by Bachelard, is
removed further still, as new events and transformations spring from
the complex historical process itself.

3. JEAN CAVAILLES: GROUNDING THOUGHT IN
ITS OWN HISTORY

Jean Cavaillés can be placed in the series of epistemologists and phi-
losophers of science that runs from Brunschvicg via Bachelard, Koyre
and Canguilhem to Foucault. In a now well-known remark, Foucault
identifies this group as forming a second tradition of phenomenology in
twentieth-century French philosophy alongside that constituted by the
French reception of Husserl and Heidegger, and the original contribu-
tions of Merleau-Ponty, Levinas and others.!” It may well be that in
charting this second tradition of phenomenology in France, Foucault
indicates at least as much about his own orientation as about the phi-
losophers he names, since their relation to phenomenology is not imme-
diately obvious. Foucault appears to regard Brunschvicg, Bachelard,
Cavailles, Koyre and Canguilhem as indicating a possible approach to
the analysis of experience that is not grounded in the subject. Bearing
in mind what Foucault writes about the analysis of actual experience
in The Order of Things (see above pp. 9—11), such an approach would
repeat a function previously performed by phenomenology, but in a
quite different way. A line drawn roughly between the work of the five
figures to whom Foucault refers will therefore be at best parallel to phe-
nomenology, and may arguably converge towards it. If so, the point at
which it intersects might lie in the work of Cavailles. In fact, Cavailles
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engaged with Husserl’s work for only a brief period, which culminated
in the critique of Husserl presented in the final part of the long essay
‘On Logic and the Theory of Science’. Famously, it is at the very end
of that essay that, to clear the way for an adequate account of science,
Cavailles calls for the philosophy of the subject to be replaced by a
philosophy of the concept.!® In view of the trajectory followed by a sig-
nificant part of philosophy in the second half of the twentieth century,
this may be regarded as an astute anticipation of what was to come,
but the importance of Cavaillés extends beyond this apparently pres-
cient announcement. His work on the historical dimension of formal
and rational systems set a precedent that others followed; in particular,
there is a strong connection between Cavailles’ work and Foucault’s
critique of post-Kantian philosophy in its phenomenological form as
well as his development of archaeology.'” Cavaillés’ exploration of the
historical character of mathematical thought also led him to propose a
notion of complex intuition based on a form of temporal pluralism. I
will look at each of these in turn, after outlining the basic components
and orientation of Cavailles’ philosophy.

The problems in the philosophy of mathematics that Cavailles
addressed revolved around the disputes over the foundation of math-
ematics in the early part of the twentieth century. Cavailles was critical
of the principal approaches to this issue, his reservations arising in the
main from a concern that the provision of a foundation for mathemat-
ics should not rob mathematical thought of its capacity for generating
wholly new ideas and conceptual objects. For Cavailles, the status
of mathematics as a deductive science had to be compatible with the
potential for creativity. An examination of different approaches to the
foundation of mathematics led to him finding fault with each of them
in turn. Breaking with the Kantian framework, he denied a founding
role either to transcendental consciousness or to the abstraction of rules
of thought from physical reality. In addition, he opposed the logicist
attempt to ground mathematics in logic, finding a naive realism in its
definition of a set of elementary signs and the rules governing their
organisation. Taking a constructivist line, he argued that even the most
basic of mathematical objects is the outcome of antecedent acts and
operations and that the history of such acts is complex, with no simple
origin. In the early twentieth century, Luitzen Brouwer presented a
theory of the foundation of mathematics called intuitionism that took
a constructivist approach.?? Cavaillés agreed that the objects of math-
ematical thought (and truths about them) were not simply there to be
discovered. However, in his view, because intuitionism regarded math-
ematical objects as essentially linked to distinct mental acts, the devel-
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opment of mathematical concepts was drawn back into the temporal
flow of consciousness, covering over the uniquely historical character
of their construction. To oppose this tendency, Cavaillés looked to the
way Bolzano had separated demonstration as a method from the intui-
tion that had continued to underlie it in Kantian thought; an idea that
was adopted by Hilbert in his attempt to place mathematics as a formal
discipline on an axiomatic basis. The separation of demonstration from
intuition made mathematics a purely conceptual matter divorced from
the conditions of consciousness, and had the added virtue of meaning
that the foundation of mathematics did not lie outside it, in the mind,
in experience or in any other structure or discipline. Moreover, the
Hilbertian conception of the sign as a constructed object in its own
right without any further representative function underpinned the
independence of mathematical activity from empirical reality (what-
ever its eventual application may be). All this was viewed positively by
Cavailles. However, the idea that one could establish a purely formal
ground for the totality of all possible mathematical expressions found-
ered with Godel’s thesis that it is impossible to prove the completeness
of any formal system. As a consequence, the formal ground for any
existent totality of statements has to remain subject to revision and
development.

In a similar vein, Cavailles’ principal objection to Husserl in ‘On
Logic and the Theory of Science’ is that to set out a foundation for
science by defining the formal conditions for any possible theory and
its objects will inevitably constrain in advance the possible develop-
ment of that science. Given the capacity of mathematics for conceptual
and methodological innovation, this could be an unwelcome con-
straint. The fact that Husserl allowed for an ongoing revision of the
proposed formal grounds in the light of phenomenological evidence
changed little for Cavailles, since in his view mathematics itself should
determine both what counts as a mathematical object and the forms
of theoretical construction and methodology that it accepts, meaning
that mathematics cannot be grounded in the transcendental activity of
the subject. For if one were to trace an object back to its construction
in this sense, one would arrive at a fundamental synthetic activity in
consciousness that cannot itself be represented without lapsing into
what Cavaillés describes as a confusion between the condition of rep-
resentation and the representation of conditions, or between a ‘procés
effectif’ and a ‘proces effectué’ (OC 470). Collapsing one into the other
makes it possible for analysis to grasp the origin of thinking itself in
a moment of apodicticity. But if the confusion is recognised, then the
origin of thinking, the synthetic process by virtue of which objects are
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given to consciousness, will always have already taken place and will
thereby remain beyond the reach of thinking (except perhaps through
an affectivity arising from a fundamental finitude). This is what, in
The Order of Things, Foucault called the retreat of the origin, which
held in place the doubling of the relation between the empirical and
the transcendental and opened up the space of the finitude of man (OT
328-35, 339—46). As long as conditions are treated as transcendental,
then thinking will necessarily be bound by this finitude, and so by the
figure of man. Either there will be a confusion between conditions
and conditioned, as Cavailles finds in Kantian philosophy, including
Husserlian phenomenology, or thinking will be cut off from its own
conditions. In the latter case, thinking may relate itself back endlessly
to an opening or origin that it cannot recover, or it may project that
recovery into a future that awaits at the end of a path marked out
by a suitable methodology. Rejecting these choices, Cavailles pro-
poses a distinctive understanding of the historical character of formal
thought.

In so far as it is the act of synthesis, or construction, that gives think-
ing its object, there is always a process of some kind that precedes
thinking itself. Rather than situate this in the depths of the transcenden-
tal subject, Cavaillés treats it as historical. Crucially, however, this is a
history that cannot be assimilated to cultural history or a phenomeno-
logical conception of the lifeworld. It is a history of the transformations
undergone by concepts and objects as they acquire their form at a par-
ticular moment, in a particular problematic. This is a distinct process,
the character of which cannot be properly accounted for in terms
drawn from other disciplines or domains of rational activity — which
is what Cavailles finds in Kant, as the structures and activities of con-
sciousness pertaining to logic (though not exclusively) are carried over
into the analysis of mathematical thinking. Similarly, Husserl’s account
of consciousness in terms of intentionality replicates the same tendency
to place mathematical thinking within more fundamental, or higher
order, structures that provide normativity at the expense of novelty.
Returning to the idea that mathematics should not be grounded in any
form of external principle, one can now see that if its foundation has to
be immanent to mathematical thought, and mathematics is continually
developing, then the foundation itself must have a fundamentally his-
torical dimension; that is, it cannot simply be a revisable form posited
each time as universal, or a provisional determination on a teleological
path to completion. The challenge is therefore to understand what this
really means, and how such an intrinsically historical character does
not end up compromising mathematics as a science.
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For Cavailles, the objects of mathematical thinking are constructed,
and this construction takes place in a pre-established context of
rules and signs. As Cavailleés describes it, the rules for the use of con-
cepts, and thus the generation of objects, are embedded in each stage
in the history of mathematics and moreover are modified by each
successive stage. This involves a process that Cavailles calls ‘thema-
tisation’, a form of reflexivity directed not towards the objects of an
earlier stage, but towards the rules underlying their construction (OC
s12).2! Moreover, because the reflection is not guided by the objects
constructed, each step and aspect of the process on which it reflects can
be grasped for itself rather than as subordinate to the objects towards
which it led. In this way, thematisation is the elucidation of what for
Kant had been transcendental conditions. But whereas for Kant the
conditions are necessarily fixed, for Cavailles their thematisation is at
the same time their transformation. Every element of this process is
therefore undergoing continual change, which means that the condi-
tions for the existence of objects at a given stage of mathematics do not
define the formal limits of all possible mathematical objects; that is,
they are not the conditions for the possibility of (mathematical) experi-
ence as such, as they would be for Kant. Instead, both the conditions
and the conditioned existence are specific to a given historical moment.
This has two important consequences.

First, given its historical character, there is a question over the unity
of mathematics, which is necessary in order to secure its character as
a science. Cavailleés proposes that it be found in the movement of the
historical development of mathematics, a movement that has no abso-
lute beginning and no end (OC 655). History, instead of being either a
threat to formal unity or a process that can play a part only if it adheres
to a formal rule, is itself the condition of the unity of mathematics. It is
an autonomous movement conditioned immanently by its own history.
But precisely because there is no transcendental or formal ground for
this history, its unity cannot be stated in a principle, or easily repre-
sented (OC 504). Second, because there is no general law governing this
movement, and no limits to the form it can take, the future of math-
ematics is unpredictable. Cavaillés goes so far as to say that the objects
that exist at one stage of mathematics were impossible at the stage
that preceded it (OC 470). This means that viewed from the present,
even the immediate future is impossible and inconceivable. Inevitably,
this raises the question of how any change at all can occur. First of all,
while the construction of new objects in mathematics cannot take place
without a mathematician to conceive them, they do not originate in the
subject. Change occurs in the rules for the construction of objects, and
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not just in the variety of objects and what can be said about them. This
historical change is not itself governed by higher order rules, but neither
does it come about haphazardly or by chance. For the problems that
mathematics confronts call for solutions, and even though these may
not be possible according to the conditions that determine the exist-
ence of concepts and objects when the problem is posed, the state of
mathematics at the time will make certain changes to these rules more
likely than others. At one level, then, demonstration unfolds through
mathematics itself, and this will involve changes to the rules or condi-
tions by which objects are formed, concepts combined, and so on. But
in addition, the activity of the mathematician plays an important part,
and this brings intuition back into the picture.

If the process of construction is defined as a rule, then for Cavailles
the intuition of a new mathematical object is not defined by a single
such rule, but by bringing different rules into relation with one another,
leading to the transformation of the whole domain of intuition (OC
470). Methods and theories undergo ‘encounters and reversals’, and as
a result new rules for mathematical thinking emerge. Intuition reaches
out beyond any individual schema that constructs current objects of
mathematical experience, reconfiguring that experience on the basis of
other schemata and, crucially, the changes that arise as a result of bring-
ing them into contact with one another. The history that characterises
mathematics is therefore not just a history of objects, concepts and
methods. It is a history of the rules by which such objects, concepts and
methods were excluded as impossible at certain times and demanded as
necessary at others. Because the historical movement of mathematics
encompasses not only its objects and its concepts, but also the rules of
the operations by which they can exist and be combined, mathematics
owes nothing to any external formal principles and can be described as
autonomous. Mathematical intuition recognises this autonomy of the
concepts, rules and procedures that are its objects simply because the
conditions of such objects lie in antecedent acts within the same math-
ematical domain.?? The role of intuition is therefore not to provide an
original instance or point of evidence to anchor the analysis, and there
is no ‘first principle’ or origin to which thinking can return. What is
given in intuition, for Cavailles, is, ‘at each instant of its history, the
system of objects addressed by mathematics at the time’ (OC 578). As
Cavailles explains, the mathematical object is not constituted origi-
nally, but ‘is always the correlate of acts (gestes) actually accomplished
by the mathematician in a given situation’ (OC 602). Along with the
system of objects given in intuition, a system of acts is therefore also
given. To track the conditions for the appearance of a particular math-
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ematical activity one has to trace the history of these acts as it ramifies
through various stages and contexts.

For Cavailleés, then, the construction of mathematical objects and
their relations takes place through the demonstration of successive
developments. However, because different stages of mathematics are
constructed according to different rules, their objects and concepts
cannot be schematised from a single view point. This means that math-
ematics is not only intrinsically historical, but also characterised by a
temporal pluralism, even within what is for Cavaillés the unity of this
history; something that is possible because mathematics is unified pre-
cisely by its history, and not by principles that define a stable ground
or fixed framework. Finally, it also means that a historical analysis of
mathematics has to follow the train of demonstration from within, re-
enacting the moves that were made, rather than representing them from
an external standpoint.

4. MICHEL SERRES: MATHEMATICS,
EPISTEMOLOGY, HISTORY

Structure, regularity, multiplicity and temporal pluralism are just
a few of the themes that feature both in the work of Serres and in
Foucault’s archaeology. In addition, there is in Serres’ writing a sense
both of the complexity of history and of the fact that its significance
for philosophy reaches beyond being an area of study or a resource of
possibilities. Moreover — and for a consideration of Foucault’s archae-
ology this is very important — Serres did more than any other thinker
of his time to open philosophy to mathematical modes of thought.
Since Foucault emphatically rejects appeals to the idea of ‘influence’
in archaeological approaches to history, there is little to be gained by
pointing out that Serres and Foucault were colleagues at the University
of Clermont-Ferrand in the early 1960s and regularly discussed ideas
that later found a place in The Order of Things.”> However, there are
many points at which their work intersects or is closely connected with
respect to the relation between mathematics, epistemology and history,
and I shall briefly outline a few of these here.

Francgois Dosse identifies Serres as ‘the first philosopher to define an
explicitly structuralist global programme in the field of philosophy’.?*
Serres’ background was in mathematics, not linguistics, and his famili-
arity with the history of mathematics, and in the twentieth century the
work of Nicolas Bourbaki in particular, set him apart from the main-
stream of structuralist thought.?> Much of his work has been shaped by
mathematical ideas of space, formal systems, multiplicities and series,



Background 23

but it is perhaps in questions of methodology and the relation of the
thinker to the matter of thinking that the influence of mathematics
reaches furthest through his work — that is, mathematics exemplified
a way of thinking from which philosophy could learn, even had to
learn.

In the Introduction to Hermes I: la communication (written in 1961,
though the book was not published until 1968), Serres endorses the
structuralist emphasis on the formal at the expense of the attribution
of meaning to individual elements in cultural and historical life, and
sees no obstacle to the extension of this method beyond the fields of
linguistics and anthropology where it had already been deployed.
However, he is already aware of the limits of orthodox structuralism
and critical of the way it deals with form and meaning. Whereas the
critical discourses of the day moved between what he calls the clas-
sicism of a formal discourse concerned with truth and a romanticism
that explored the meaning of our pluralistic historical and cultural life
via its symbolic expression, Serres saw in structuralism an opportunity
for critique to leave behind this uncomfortable conjunction of contrast-
ing methodologies. However, the difference between the two forms of
analysis is not easily overcome, and as long as it remains, structuralism
at least risks falling into a division akin to that between positivism and
eschatology described by Foucault in The Order of Things, thereby
reproducing the same motif of finitude in a new setting. The problem
concerns the status of the model or structure itself. For at the level of
symbolic meaning, the model is to be constructed within the field ana-
lysed and the contents themselves are then understood as repetitions
of a symbolic model, rather than as copies of an ideal form. But at the
level of structural analysis the model appears to transcend the contents
of a given field in so far as it allows one to identify patterns of relations
between elements that are repeated in the structure of distinct fields.
So either there are two senses of the model, or there is an ambiguity
such that it is drawn from the field in question and yet also suspended
beyond it, independent of the concrete cultural meanings that move in
from different quarters to fill it out. To avoid this, and for the model to
work as Serres wishes, there has to be a new relation between form and
the concreteness of cultural life. This breaks down into a twofold task:
first, to write a new account of scientific rationality, a new epistemol-
ogy; then, to undertake a new form of critique directed at historical and
cultural life. The second, Serres adds, is underway (which is presum-
ably a reference to Foucault), but cannot be carried through properly
until progress is made with the first — and, in spite of the lead given by
Bachelard, at the time Serres was writing he regarded this as something
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still to be done. The kind of changes he had in mind were already well
established in mathematics, but his work, and to some extent also that
of Foucault, would help to extend them to other fields.

For some time, Serres writes, epistemology has no longer been a pre-
scriptive ‘science of sciences’ but rather a discourse in a meta-language
that describes a particular ‘regional’ scientific practice (HI 66). But in
the case of mathematics, epistemology has lost this role too. For math-
ematics ‘has sufficient meta-languages to speak of itself, to describe
itself, and even to found itself’ (HI 66). As Serres puts it, epistemol-
ogy is ‘imported’ entirely into the field of mathematics itself (HI 67)
and there is no theory of mathematics beyond mathematics itself. The
science of science, he writes, is no longer a view from above, but an
internal and regional reflection (HI 65). Moreover, it is through such
reflection that mathematics drives itself on to new developments. For
reflection achieves fidelity to its object not by taking its distance from it
(a condition of the disinterested gaze), but by repeating the movement
through which the regularities that made it what it is were formed.
This is necessarily a historical form of reflection. Moreover, the repeti-
tion adds to the pattern of regularities and therefore the reflection does
not simply produce an image of its object, it transforms it; something
that is possible only where there is no separation between language
and meta-language.?® Although Serres does not use the terms here, this