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I nt roduction

A running thene in Kant’'s (1996 [1787]) Critique of Pure Reason
(hereafter sinply Critique as | amdealing with this one only) is the
rel ati onshi p between nmat henatics and net aphysics. This paper will contain four
sections dealing with an exploration of this thene. First, | include a section
expl ai ni ng what Kant took the goal and structure of netaphysics to be. Second,
| discuss what Kant took mathematics to be about and its nature. Third, |
i nclude a section discussing his conception of the interrelation between the
two. The fourth and final section contains a criticismof the Kantian accounts
devel oped in the first three sections. This section will be sonething Iike the
way a (pseudo) Leibnizian m ght want to answer some of the Kantian remarks.

Before |I begin, | would |like to make three notes concerning the nature
of the present paper. First, | amusing the Pul har (1996) English translation
of the Critique except where noted. (This edition nicely supplies some of the
German and so is very useful for readers of sone Gernman that do not feel
confortabl e tackling Kant conpletely in German.) Second, | am considering the
“B" edition of the Critique to be the text | amreferring to except where
noted. (References will still be provided in the standard A nnn / B mmm
fashion.) Third, | regard this paper as a (to use Kant’'s own | anguage)
prol egorenon to some work” on the Kant-Newton connection. It thus has
sonething of a “leading into” feel to it.

Section 1 - Kant's Metaphysics
Kant first uses the term “netaphysics” in the Critique at B xiv-xv where
he wites (formatting added for reference - see bel ow):

“Metaphysics is a speculative cognition by reason that is wholly isolated and rises entirely above
being instructed by experience. It is cognition through mere concepts (not, like mathematics,
cognition through the application of concepts to intuition), so that here reason is to be its own
pupil. But although metaphysics is older than all the other sciences, and would endure even if
all the others were to be engulfed utterly in the abyss of an all-annihilating barbarism, fate
thus far has not favored it to the point of enabling it to enter the secure path of a science. For in
metaphysics reason continually falters, even when the laws into which it seeks to gain (as it
pretends) a priori insight are those that are confirmed by the commonest experiences. Countless

! This subtitle is something of a joke, but | ask that the reader pay attention to section
four of the paper, where its meaning will be expl ai ned.

2] amnot intending to be a historian of either philosophy or science, so | doubt | will
ever actually work on this. However, the subject is a direct continuation of the present
work, as what one takes Kant’s netaphysics and philosophy of mathematics to be affects what

one takes to be his understanding of Newton. (To sone degree, anyway.)
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times, in metaphysics, we have to retrace our steps, because we find that our path does not lead
us where we want to go. As regards agreement in the assertions made by its devotees,
metaphysics is very far indeed from such agreement. It is, rather, a combat arena which seems to
be destined quite specifically for practicing one’s powers in mock combat, and in which not one
fighter has ever been able to gain even the smallest territory and to base upon his victory a
lasting possession. There can be no doubt, therefore, that the procedure of metaphysics has thus
far been a mere groping about, pnd - worst of all - a groping about among mere conceptg”

| extract three key points of Kant’s conception of metaphysics fromthis
passage. First (see the underlined phrase), he thinks that nmetaphysics is
specul ati ve and goes beyond experience. It appears to have no (direct?) use

concerni ng the “phenonenal world” at all. Second (see the bold phrase), Kant
t hi nks that metaphysics is basic to the human condition. Even if we lost all
our other intellectual pursuits, we would still speculate in the donmain of

nmet aphysics. Finally (see the boxed phrase), Kant thinks that investigation of
nere concepts al one does not suffice for netaphysics.

Let us look to the rest of the Critique where he devel ops each of these
points in substantial detail. First, I will look at the transenpirical nature
of metaphysics. This is first thoroughly discussed at B 23 where Kant writes:

“[Here reason] deals with problems that issue entirely from its own womb; they are posed to it not
by the nature of things distinct from it, but by its own nature. And thus, once it has become
completely acquainted with its own ability regarding the objects that it may encounter in
experience, reason must find it easy to determine, completely and safely, the range and the
bounds of its use [when] attempted beyond all bounds of experience.”

This paragraph tells us that the problens of netaphysics do not even
have their origin in experience. They arise sinply by the nature of hunmanity,
which is the second of the three points (about Kantian netaphysics) above.

Anot her way (found el sewhere) this is expressed is when Kant is talking
about the division between the branches of philosophy. At A 840 / B 868, we
find:

“All philosophy, however, is either cognition from pure reason or rational cognition from empirical
principles. The first is called pure and the second empirical philosophy.”

To understand that this is referring to netaphysics, we have to find
what Kant says pure phil osophy and pure reason are. Kant thinks that pure
reason i s reason i ndependent of all experience. So netaphysics does not
originate in experience and does not refer to it. Let us | ook at nore on the
claimthat it arises fromhuman nature (the hunan condition). A clear
exploration of this issue is found in the section concerning the
“architectonic of pure reason”, A 842 / B 870 where Kant explains this
historically:

“What chemists do in separating kinds of matter and what mathematicians do in their pure
doctrine of magnitudes is far more incumbent still on the philosopher, in order that he can reliably
determine the share that a particular kind of cognition has in the roaming use of the
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understanding, i.e., determine its own value and influence. Hence human reason, ever since it
has been thinking or-rather-meditating, has never been able to dispense with a metaphysics, yet
has nonetheless been unable to expound one that was sufficiently purified of everything
extraneous.”

Met aphysics is thus regarded as a sort of higher order thinking process;
al nrost a thinking about thinking. Because the ability to think includes the
ability to think about thinking®, and hunan bei ngs are necessarily creatures
which can think, it then follows that humans have al ways been concerned wth
nmet aphysi cs.

This historical look at the origin of netaphysics also tells us Kant’'s
reason for why he thinks that even if all other intellectual pursuits were to
be exterm nated from hunman thoughts, hunans would still be inclined to
nmet aphysi cal specul ati on. As we have seen, Kant thinks that the ability to
think necessitates the ability for self-reflective thinking. Since this is in
some form what metaphysics is about, netaphysics is hence always possible and
does not require any other discipline to ground it/support it/provide
information for it.

Bef ore we nove on to what Kant expects netaphysics to be concerned with,
we nust finish this introduction on how nmetaphysics is characterized by a | ook
at what Kant means by that netaphysics goes beyond groping around with “nere
concepts”.

Kant writes at B 23-24 nost of the answer to this question and al so
gi ves us some material for understanding the task of metaphysics, which wll
be the next subject for me to discuss. He wites (italics in original):

“Hence all attempts that have been made thus far to bring a metaphysics about dogmatically can
and must be regarded as if they had never occurred. For whatever is analytic in one metaphysics
or another, i.e. is mere dissection of the concepts residing a priori in our reason, is only a
prearrangement for metaphysics proper and not yet its purpose at all. That purpose is to expand
our a priori cognition synthetically, and for this purpose the dissection of a priori concepts is
useless. For it shows merely what is contained in those concepts; it does not show how we arrive
at such concepts a priori, so that we could then also determine the valid use of such concepts in
regard to the objects of all cognition generally.”

Thi s expl ains the “goi ng beyond gropi ng” sonewhat negatively. It
expl ai ns why doing this groping is not productive. Kant tells us that because
anal ysis of concepts only tells us what we already knew and not either the
origin or the useful ness of these concepts, it (analysis) cannot be what
nmet aphysi cs i s about.

So, what then is Kant’'s conception of the domain of metaphysics? Wat
sort of things does it deal with? Mich later in the Critique (A 846-847 /| B

3 As we shall see in the section (four) of this paper on objections, this premise is a bit
dubi ous. Nevertheless, it is what Kant seems to be saying here.
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874-875) he divides netaphysics into four broad species, which are as foll ows:
ont ol ogy, rational physiology, rational cosnology and rational theol ogy.

Rati onal physiology is in turn further divided into rational psychol ogy and
rati onal physics. He makes the claimthat the idea of netaphysics itself
forces this division upon us. He then proceeds to explain each of these in
turn.

Ontol ogy (the general study of objects) is said to regulate the
possibility of experience. W are said to (A 848 / B 876) (italics in
original):

“[...] take from experience nothing more than what is needed to give us an object either of outer or
of inner sense. The object of outer sense is given through the mere concept of matter
(impenetrable, inanimate extension); the object of inner sense is given through the concept of a
thinking being (in the empirical inner presentation | think).”

Kant writes that without these two basic ontol ogi cal concepts (the self
and the idea of matter) nothing we experience woul d be capabl e of making any
sense to us.

Rati onal psychol ogy, rational physics and rational cosnoblogy are three
branches of ontol ogy which nmake the “enpirical versions” of the fields with
t he sane nanes possible. Rational psychology is presupposed by enpirica
psychol ogy and rational physics is presupposed by enpirical physics®’ Rationa
cosnol ogy works a bit different, because it also requires avoiding the first,
second, and fourth antinoni es of pure reason, whose significance for
cosnol ogi cal investigation is at A 408 / B 435: “System of Cosnvol ogi ca
| deas” .

Finally, rational theology is the branch of netaphysics which deals with
a suprene being. Kant clains (see A 814-815 / B 842-843) that such a branch of
nmet aphysics is required to conplete what he calls transcendental and natura
t heol ogy. This conpletion is necessary for Kant, as it allows for a noral
unity in the world, and by extension of this, a unity generally. Thus rationa
theol ogy i s necessary for understanding the world at all®.

Now t hat we have seen the nature and scope of Kantian netaphysics, |et
us now | ook at his phil osophy of nathematics.

“ 1t appears that Kant here is under the misapprehension that Newtonian mechanics (or for
that matter, even Aristotelian nechanics (!)) is strictly enpirical. Kant is correct to point
out that physics (and science generally) does require a netaphysics. It just so happens that
it requires one of a radically different sort fromthe one he envisages. But this is another
story for another tine.

5 ne undercurrent that sweeps throughout the entire Critique is the collapsing of

net aphysi cs and epi stenol ogy together. W shall see nore of this in the section on Kant's
phi | osophy of mathematics, and sone possible responses to this in the section on
(pseudoLei bni zian) criticismof the Critique.
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Section 2 - Kant's Phil osophy of Mathenatics

“Mat hematics” is first found in the Critique at B x, where Kant
i ntroduces sciences involving theoretical cognitions by reason. He wites
(italics and brackets in original):

“Two [sciences involving] theoretical cognitions by reason are to determine their objects a priori:
they are mathematics and physics. In mathematics this determination is to be entirely pure; in
physics it is to be at least partly pure, but to some extent also in accordance with sources of
cognition other than reason.”

There are two inportant facts to be gl eaned here about the Kantian
conception of mathematics. First, that the objects of mathematics are said to
be determ ned prior to experience. Second, mathematics is a theoretica
sci ence. The inportant question this raises is how mathematics is possible -
how can the objects of investigation be determ ned prior to experience. Kant
explains later that there are two possibilities (B 14-16). One is that
mat henatics is solely analytic. In other words, that it sinply discovers new
truths by exam ning the concepts that make up a concept which is already
given. Kant rejects this at B 15 by saying that if one considers the
proposition ‘7 + 5 = 12', the concepts of ‘7', ‘5" and ‘+ do not contain
within themthe concept of ‘12'. Hence arithnetic is not analytic. He proceeds
to give another exanple from geonetry, explaining that some propositions that
are thought to be principles and analytic are not really principles (he gives
as exanmple that (a+b) > a, which he says expresses “the whole is greater than
the part”). Having (he thinks) dealt with all of mathematics®, the question
t hen becones how one can “build ideas” a priori.

Kant’'s remarks on geonetry and this problemare generally speaking
clearer than the ones on other branches of nathematics, so let us start by
exam ning the building of ideas in geonetry. A 165-166 / B 206-207 expl ai ns
the transcendental nature of mathematics, and geonetry in particular (bold,
under | i ni ng, boxing and inversion added:

“This transcendental principle of the mathematics of appearances greatly expands our a priori
cognition. For it alone is what makes pure mathematics in all its precision applicable to objects of
experience. In the absence of the principle, this applicability might not be so self-evident, and has
in fact been contested by many. For appearances are not things in themselves. Empirical
intuition is possible only through pure intuition (of space and time). Hence what geometry
says about pure intuition holds incontestably for empirical intuition also. And the
subterfuges whereby objects of the senses need not conform to the rules of construction in space
(e.g., the rule of the infinite divisibility of lines or angles) must be dropped. For by making them

5 At Kant's time, there were several other branches of mathematics besides geometry and
arithmetic. These include: algebra (known in Europe since at |east the 15th century) and tied
to geonmetry in the 17th century by Descartes, the beginnings of analysis (Bernoullis,

Lei bniz, etc.), calculus (Newton and Leibniz), number theory, graph theory (Euler for the
previous tw) (see Dunham 1990). So he has perhaps junped the gun a bit here - perhaps some
ot her branches of mathenmatics are analytic. (However, his inductive generalizationis in fact
correct. That is, none of mathematics is analytic, but that is partially because an
apparently better distinction that deals with how math fits into the system of human

know edge than anal ytic/synthetic is formal/factual.)
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one denies objective validity to space, and thereby also to all mathematics, and one no longer
knows why and how mathematics is applicable to appearances. The synthesis of spaces and
times, which are the essential form of all intuition, is what also makes possible the apprehension
of appearance, hence makes possible any out experience, and consequently also makes
possible all cognition of the objects of this experience. And thus what mathematics in its pure use
proves for that synthesis holds necessarily also for this cognition. All objections against this are
only the chicanery of a falsely instructed reason: a reason that erroneously means to detach
objects of the senses from the formal condition of our sensibility] and despite their being mere
appearances presents them as objects in themselves, given to the understanding. If that were the
case, however, then there could be no synthetic a priori cognition of them at all, and hence also
no such cognition through

I B o /d itself not be possible.”

This long passage tells of several key ideas concerning Kant’'s
phi | osophy of geometry. First, (see the bold passages) Kant clainms that due to
our a priori conception of space, our a priori of intuition of the properties
of space itself nmust therefore be applicable to enpirical things. Thus
geonetry is able to be done a priori sinply because phenonena nust correspond
toit. The world nmust correspond to the way we are set up to be. Second, (see
t he underlined passage) Kant thinks that all of nathematics deals with the
i dea of space, and not sinmply geonetry. Third (see the boxed passage),
geonetry is said to be formal and tied to our sensibility. Fourth, (see the
i nverted passage) geonetry is said to determ ne the pure concepts of space.

Each of these clains requires a little explanation. As we have seen
Kant thinks that we have an a priori conception of space, and in order for
that conception to “work at all”, it nust be that space correspond to this
intuition. But the only way in which Kant thinks this will work is if space
itself is not (really) real but transcendentally ideal. Phenonmena are “in
space”, but we cannot know the way things really are, as any cognition of
t hi ngs presupposes this intuition.

Kant’'s claimthat all of mathematics involves the idea of space is
rather obscure. | shall return to it when | discuss his conception of
arithmetic, below. The claimthat geonmetry is formal and tied to sensibility
is sinply the claimthat it deals with the formof sensibility, and not what
makes it up. Geometry deals with extension, space, distance, and so forth. Al
of these are not about the properties of (phenonenal) things, but about the
formof our intuitions necessary for us to deal with the properties of
(phenonenal ) things. Finally, geonetry’s determning factor is inportant.
Ceonetry’s categories are the categories of space prior to all but necessary
for all experience, as we have seen. Because geonetry’'s categories are for
Kant presupposed by all experience, geonetry’'s subject matter cannot change,
hence the determ nation. They are al so determ ned by how they are |inked by
necessity’, which Kant explains at B 41.

Kant's conception of arithnmetic should be | ooked at in two parts. First,

" Kant seems to al npbst invent the notion of |ogical necessity here

Page 6 of 11



a look at how arithnmetic differs fromgeonetry, and second why Kant thinks
that arithnmetic involves the idea of space. This latter question was |eft
dangling when it canme up in the discussion of geonetry.

For Kant, arithnetic differs fromgeonetry in one inportant respect. It
has no axioms. At A 164-165 / B 205-206 we find Kant’'s reasons for why
arithmetic contains no axions. He wites (italics in original, other
formatti ng added):

“The evident propositions of numerical relations, on the other hand, are indeed synthetic. Yet,
unlike those of geometry, they are not universal, and precisely because of this, they also cannot
be called axioms, but can only be called numerical formulas. The proposition that 7 + 5= 12 is
not an analytic proposition. For neither in the presentation of 7, nor in that of 5, nor in the
presentation of the assembly of the two numbers do | think the number 12. (The fact that | ought
to think the number 12 in adding the two numbers is not at issue here; for in analytic proposition
the question is only whether | actually think the predicate in the presentation of the subject.) But
although the proposition 7 + 5 = 12 is synthetic, it is still only a singular proposition. For insofar
as we here take account merely of the synthesis of the homogeneous (i.e., the units), the
synthesis can here occur in only a single way, although the use made of these nhumbers
afterwards is universal. [Geometry is different in this respect.] If | say that by means of three lines,
two of which taken together are greater than the third, a triangle can be drawn, then | have here
the mere function of the productive imagination, which can make the lines be drawn greater or
smaller, and can similarly make them meet at all kinds of angles chosen at will. By contrast, the
number 7 is possible only in a single way, and so is the number 12, which is produced through
the synthesis of 7 with 5. Such propositions, must be called not axioms [for otherwise there would|
be infinitely many axioms)| but numerical formulas.”

The first reason Kant gives for there being no axions of arithnetic is
contained in the underlined passages. He first clains that sone nunerica
rel ati ons have one desired property® of axioms, that they are evident. But
because they are not universal, they cannot be axioms. It is somewhat uncl ear
what Kant exactly neans by universal here; | take it as neaning that
particul ar propositions of arithmetic are insufficiently general to count as
axi ons. The bol d passage, concerning how synthesis only occurs in one way in
arithmetic rather than in many ways as in geonmetry seens to support this
hypot hesi s. The second reason for the absence of arithnmetical axions is found
right at the end of the quoted paragraph in the boxed passage. Kant writes
that if any of the individual arithnetical propositions were to be called an
axi ons, there would be hence an infinite nunber of them which he regards as
unsati sfact ory?®.

8 More properly - Kant thinks that axioms nust be self evident. | do not, especially in pure
mat hemat i cs.

°1t is not at all clear to me why Kant thought having an infinity of axioms was so

bot hersome. Perhaps he felt that all of the facts of arithnmetic woul d thereby becone axions
and hence there would be no (interesting) theorens left to produce fromthem Another factor
possibly at work would be sone sort of psychol ogi cal claimabout us being unable to deal with
actual infinities in their totality, as we find Kant worrying about in the antinonies of pure
reason. | note in passing that nmodern nathenatical systems (for instance, the propositiona
calculus as presented in Machover 1996) are often said to have an infinite nunber of axions,
usual Iy specified by one or nore axi om schemata
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Let us thus finish the section on Kant’s account of mathematics by
exam ning the puzzling Iine about arithmetic and space. It seens to be rel ated
to the principle of the axionms of intuition (B 202), nanely that “all
intuitions are extensive magnitudes' . | take it that because Kant thinks
that arithmetic deals with nagnitudes in intuition, it thus nmust deal wth
ext ensi ve magni tudes. He explains at A 163 / B 203 why extensiveness invol ves

space (italics in original):

“Extensive is what | call a magnitude wherein the presentation of the parts possible (and hence
necessarily proceeds) the presentation of the whole. | can present no line, no matter how small,
without drawing it in thought, i.e. without producing from one point onward all the parts little by
little and thereby tracing this intuition in the first place. And the situation is the same with every
time, even the smallest. In any such time | only think only the successive progression from one
instance to the next, where through all the parts of time and their [addition] a determinate time
magnitude is finally produced. Since what is mere intuition in all appearances is either space or
time, every appearance is - as intuition - an extensive magnitude, inasmuch as it can be cognized
only through successive synthesis (of part to part) in apprehension. Accordingly, all appearances
are intuited as aggregates (i.e. multitudes of previously given parts); precisely this is not the case
with every kind of magnitudes, but is the case only with those that are presented and
apprehended by us as magnitudes extensively.”

In other words, because the process of generating a nagnitude in
intuition requires a succession, it necessarily involves space. The succession
is what allows us to build up a presentation of a whole (even an arithnetica
one) by considering its parts in turn

We have now seen how Kant concei ves of mathematics by exam ning each of
t he branches of mathemati cs he di scusses and how they relate to one anot her
and to other general concepts, such as that of space.

Section 3 - Kantian Sinmilarities and differences

W have seen sone hints towards how Kant thinks of the difference
bet ween net aphysi cs and mat hemati cs and al so sonething of his conception of
the simlarity. In this section we shall explore this, focusing primarily on
the differences.

At A 718 / B 746 of the Critique Kant gives one explanation of why he
t hi nks mat hemati cs and net aphysics are alike. Both are to involve synthetic, a
priori propositions:

“At issue here are not analytic propositions (in this the philosopher would doubtless have the
advantage over his rival); rather at issue are synthetic propositions - and such, moreover, as to
be cognized a priori.”

There is al so another way in which netaphysics and nmat henatics interact;
this concerns the notion of space. Kant explains that the general notion of

10 The German here is “GroBen”. | flag this as this seens to be one possible place where the
translation | amusing is a bit funny.
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space is to be elucidated by the philosopher in the field of netaphysics. This
general notion is then presupposed by the geoneter. In this sense, there are
net aphysi cal presuppositions of mathematics for Kant.

But Kant was al so concerned with how nmat hemati cs and met aphysi cs ought
to be unalike. There are several ways in which Kant thinks mathematics is
unl i ke netaphysics. An interesting one is found at A 424-425 |/ B 452-453,
where he explains that no fal se assertions can remain hidden in mathematics:

“Only to transcendental philosophy, however, does this skeptical method belong essentially. In
any other field of inquiry it may perhaps be dispensable, but not in this one. Using this method in
mathematics would be absurd; for there are not false assertions can hide and make themselves
invisible, inasmuch as the proofs must always proceed along the course of pure intuition and,
moreover, by a synthesis that is always evident.”

One need not be skeptical in mathenmatics, as mathemati cs deal s with what
is evident and intuitive. But intuition does not play a role in metaphysics.
Kant explains at A 711 / B 739 that the reason for the Critique is precisely
this.

“But where neither empirical nor pure intuition keeps reason on a visible track - viz., in its
transcendental use according to mere concepts - there reason needs a discipline that will subdue
its propensity towards expansion beyond the narrow bounds of possible experience, and that will
keep it away from extravagance and error.”

Thi s passage al so gives the nmain difference between mathemati cs and
nmet aphysi cs for Kant. Metaphysics is transcendental and uses mere concepts. To
finish the exploration of this Kantian distinction, let us now | ook at what
Kant neans by this phrase.

Transcendental is explained at A 56-57 / B 81 as the adjective one uses
to nean to do with “objects in general” and at A 295-296 / B 352-353 to nean
goi ng beyond the boundary of all possible experience. “Mere concepts” in turn
refers to the lack of the influence of intuition in the area of metaphysics.
At A 68 / B 93 he explains that conceptual thinking and intuition are actually
dianmetrically opposed, and further, exhaust all human cogniti on:

“Apart from intuition, however, there is only one way of cognizing, viz., through concepts. Hence
the cognition of any understanding, or at least of the human understanding, is a cognition through
concepts; it is not intuitive but discursive.”

Thi s passage tells us the final fact of inportance that distinguishes
net aphysi cs and mat hematics for Kant. Mathematics is not discursive and
nmet aphysi cs al ways so. Phil osophical “denonstrations”, such as they are, thus
acquire a different nane to enphasi ze the fundanental difference between them
and those of mathematics. Kant nanes them ‘acroamatic proofs’ at A 735/ B
763.

We have thus seen the sone of the differences and simlarities between
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mat henati cs and met aphysics for Kant. In the next section, | shall present
some possible criticismof Kant’s general project along these lines in a
Lei bni zi an vei n.

Section 4 - Pseudol eibnizian Criticism
This section will briefly discuss how a Lei bnizian night have responded
to Kant™. Six nmain points can be made, three netaphysical and three

concer ni ng mat hemati cs.

Let us look first at the metaphysical points, then nove onto the
mat hemat i cal ones.

First, a Leibnizian is going to deny that hunans al ways engage in
nmet aphysi cal speculation. This entails in turn that a radically different
conception of netaphysics is possible to a Leibnizian. It certainly would
require a different sort of restriction if only certain people were to be
net aphysi cians. They will likely rem nd Kant that nmany people do not “think of
t hi nki ng.”

The second concerns the application of metaphysics to understanding the
phenonenal world. Wile Kant argues that such an application is inpossible, a
Lei bni zian can sinmply play the “god card” that Kant wants to avoid. Kant is
right to say that saying that “we can make this application because of the
preestablished harnobny” is not saying anything of any consequence, but he is
si nmply beggi ng the question against the Leibnizian. Kant has to show why the
preestabl i shed harmony (or other simlar conceptions) are unsatisfactory®.

The final metaphysical objection is the collapse of the distinction
bet ween net aphysi cs and epi stenol ogy. A Leibnizian is going to object to the
clains of Kant about our cognitive faculties matching experience and
concluding that the world in itself is unknowable. She will object, telling us
that there are things about the world that are known, but not by experiencing
them for exanpl e about nomentum conservation. (Remarkably, so will a
Newt oni an. )

Let us nove on to the mathematical issues, then. First, the issue
concerni ng how no fal se propositions can hide in mathenatics. This thesis
woul d be sonewhat difficult for a Leibnizian agree with, as Leibniz seens to
have recogni zed that when one proceeds by reducti o one can choose the prenise
to reject.

1 There is one whole area of issues here that | amdeliberately ignoring as it is too
conplicated to deal with here. This is the issue of the indivisibility of nonads

12 pAs far as | amconcerned, a suitable naturalistic answer to this sort of issue (like the
one Kant seens to want) was not available until Darwin. Again, however, this is another story
for another tine.
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Second, a Leibnizian is sinply going to deny Kant’'s thesis that there
are no axioms in arithnetic. Leibniz (1990 [1765]) repeatedly states
t hroughout that arithnmetic is no different in this respect fromgeonetry. He
even attenpts to give an axiomatic derivation of ‘2 + 2 = 4" (which al npost
wor ks, too). Hence any of Kant's conparisons of the principles of arithmetic
and those in metaphysics will fail. For instance, when he explains that
net aphysi cs too cannot have axi ons, because it is not universal in the right
respect, he is drawing on a principle he is also using in the account of
arithnmetic. This concern thus affects both hal ves of Kant’'s project.

Third, (and | understand this was actually raised by sonme Leibnizi ans)
concerns the issue of “intuition” and simlar concerns. Kant says, as we saw,
that to deal with a line we have to draw it in thought. Does that nean
picturing it one’s mind s eye? If that is the case, and it certainly seens
that way based on the use of the verb “draw’, how does this inagistic way of
doi ng things work? W do not have the ability to visualize certain kinds of
thi ngs, and further, one can do the geonetry wi thout the drawi ng (nental or
otherwise). This is exactly a point that Leibniz brought up agai nst Locke.

Now t hat we have seen a sketch of Kantian netaphysics, a fragnment of
Kant’'s phil osophy of mathematics, sonething of their interrelation, and
finally some objections to these accounts, we can now understand the subtitle
for the paper. Kant’'s distinction is well grounded within his conception of
two disciplines. However, as the Leibnizian remarks point out, Kant is m ssing
a few fundamental pieces in his understandi ng of nmathenatics and net aphysi cs,
and by extension the notions that tie themtogether are dubious as well.
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