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ABSTRACT

it is- our concern in-the present thesis to cgnsider
the problem whether theorétiéal sjnthetic apriori knowledge
.isﬂpqssible. Since our posiﬁion is in favor of the .
'gpéssibility in questioﬁ, our consideration of the probiem
includes two main tasks: the first is to show that |
theoretical synthetiq apriori knowledge.is Possible; gnd“the
second is to show that it has not been disintegrated though
confronted with various challenges. |

| We begin our enguiry with a préliminary investigé-

tion.which:covefs: (1) an elucidation of the significance
of the problem involved - our point is that this pfqblem is
fundamental to Kant'é epistemolbgy which, in turn, |
constitutes the entire framework of his philosophy; (2) an
introductory examination of.the meaning of "apriori", which
'is an attgmpfito remove unnecesséry misconceptions for the
understanding of the theées‘we are going to discuss; and
(3) an examination of the‘possibility of the analytic—
‘éynthetic-distincfion,,which is planned for the prbvision of
a necessary ground‘fqr our further discussion of theoretical
syﬁthetiq‘apriori knowledge. In the chapter on the.
possibility of the apqutic—synthetic distinction, we

consider several approaches towards the problem. These
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approaches -are the metaphy51cal approach, the loglcal
approach, the llngulstlc approach, and Kant s eplstemologl-
"cal approach. Our con51derat10n of these approaches leads
‘to . a conclu31on which favors the analytic-synthetic
distinction. This conclusion affirms that the analytlc—
,synthetlc dlstlnctlon is in fact p0551ble, even if the.
‘distinction has not been, ;n some sense, satisfactorily -
delineated.

‘We thenApass over to the consideration-or the -
possibility of theoretical synthetio apriori knowledge.
;Thls consideration 1ncludes a negatlve account as well as a. -
| p051t1ve account of the p0551b111ty involved. In the |
:negatlve account of the problem, we try to show that there
are apriori propositions which are not analytic; weuthus
.-assert the existencelof theoretical synthetic apriori
‘knowledge.- In the poSitive-accbunt of the problem,-we try
to explain how such knowledge lS possible- w1th1n a Kantlan
' frame of reference; we wish to establish that we can have
apriori knowledge of space and time and nature, or a
unlversal and apriori system of judgments and pr1n01ples
about space and time and nature. We try to show, in |
_ accordancefwith Kant's doctrine, that these judgments and
principles, as conditions of the possibility of enperienceu
given bj our cognitive faculty, are neceSSarily synthetic
apriori. | |

Finally we try to show that it is possible to meet
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the various objections which have been brought against
Kant's position - those objections which imply that there
could not be any synthetic apriori knowledge, or that
synthetic apriori knowledge has already been dissolved by
developments of mathematics and science. Our consideration
of these objections shows that they are often grounded on
misconceptions and are therefore unjustified. We conclude
that theoretical synthetic apriori knowledge has not been
so far disintegrated.

As a result of the above considerations, the general
conclusion of this thesis may be stated thus: 1In all
theoretical sciences of reason, it is possible that there
are theoretical synthetic apriori judgments contained as
principles. These principles are apriori because they are
the presuppositions of both commonsense and scientific
thought about nature; they are also synthetic because they
express, in Kant's language, the conditions of possible
experience. Theoretical synthetic apriori knowledge is

therefore possible.
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CHAPTER I

INTRODUCTION

The Twofold Employﬁent of Human Reason

Within the sphere of metaphysics £he concepts. of
God, Freedom, and Immortality are always considered as.
having'great significance. Although Kant in his "pre-
critical" period had convinced himself that, from a Humean
.point of view, ﬁetaphysics is nonsense, he soon found that
speculation about metaphysicai concepts of this sort is in
fact inevitable. He later concluded that to arrive at a
satisfactory metaphysics was perhaps the most important
task of the human intellect. But before we can frame a
real metaphysics, Kant thought, it is necessary to take up
an investigation of the huﬁan faculties of knowledge sp'as
to determine what we can hope to know and what we can not
know. It was this investigation which Kant first intended
" to pursue in the Critique of Puré Reason.

As a result of this investigation, Kant concluded
that our objective knowledge can extend without‘limiﬁs in
the world of Nature, but he also held.that we can not have
any objective knowledge about ;he existence of God, Freedom,
énd Immortality fox they_are beyond the world of experience.
However, by.this assertion Kant only means to restrict
theoretical reason (which deals with the realms of the

1



.conditioned =‘pheﬁomena) to its emﬁirical and"legitimate
‘employment, he does not meén that reason can néver espablisﬁ
'the existence of God, Freedom and Iﬁmortdlity., For,
accoxrding to Kant, reason can be "related to its objec£ in
one or other of two ways, either as merely determining it
and its concepts. . . or as also mak;éng it actual."l In the
former function reasonlié theoretical, in the latter fuhctiog
it is_pract&xﬂ1 and it is through_tﬂis latter function of

‘reason that we can obtain practical knowledge of God,

freedom, and Immortality. So»foijaht there is a twofold
employment of human réason: 4w£en reason is employed
fheoretically he callé it theoretical reason, and when‘reason
is émployed practically he calls it practical reason.

With respect to theoretical reason, the emp;oyﬁent
of reason may be entitled legitimaté in kant's vieﬁ-if it
is connected with exéeriencg directly or indirectlj. In
other,words, a theoreqical employment of reason is required
to be empirical and to be uéed within fhe béunds of human
experience. More precisely, it is forbidden to be used in
a fashion which transcends all possible experience, for'its
remoteness from sense-perception is an ever-present source
of aaQQer which can reéult in an incorrect employment of

reason. The temptation to misuse reason in this way springs

1BX. All guotations from Immanual Kant's C(ritique of Pure
Reason are taken from Norman Kemp Smith's translation

. (London: Macmillan, 1933); references to the Critique are
given with the customary "A" and "B" for the first and
second editions, as in that translation.



from deeply rooted human n_eeds.2 In the case pf practical
reason, the remotenesé of employment from sense-percepﬁipn
ié.considered as natural and expecfed; for it concexrns only
matters in thé moral world and not of a moral Nature. S0
while the theoretical employment of reason is legitimate
only within the empirical world, Ként allows practical
reasonlﬁo be employed in a transégndental manner. In other
words, whereas the former musf be subjec£ to the
restrictions érising from the formal and the maferia;
.conditions of possible experiehce, the latter is free from
all these festrictions._ This distinction is necessary and
fundamental, and Qe must keep it in mind if we are to

understand Kant's philosophy. .

TWO Attitudes Towards Theoretical

Synthetic Apriori Knowledge

As we have mentioned, Kant's first Critique was:
originally devoted to an investigation of the human facul=
ties of knowledge. However, Kant's actual endeayour may
also be said to have two major aims. The one is to provide
a philosophical basis for mathematics, natural sciences and
all thought aboﬁt_matters of fact; the other is "to deny
kmnﬂedge,'in order to make room for f&ﬂﬁu"B The first oﬁe,

as it is, involves one of - -the most fundamental problems in

2vide A797 = B825.
3

BXXX. ) . B



~ in i(ér;tfs philosophy, viz., how theoretical synthetié apriort
jﬁ&gments aré poséible in mathematical and soientif%c knowledge.  The
second one, on the other hand, involves-anothef fundamental
problem which is of remarkable significance to Kant's
 ethical theory, viz., how practical synthetic apriori
;judéments are possible in metaphysics as a science;.this is
' treated in detail chiefly in the C(ritique of Practical Reason.
In conformify with Kant's doctrine, synthetic
apriqri knowledge should be understood in two'ﬁays. By
"practical synthetic apriori knowledge" Kant understands’
the creative principles as principles of actualizatiohs.of'
préctical'reason; by "theoretical synthetic apriori
. knowledge" he.understandé the regulative principles as well,
as'the constitutive principles of theoretical reason, the
consideration éf which is the objective of the firs£
C'rit"ique "and tﬁe’ "Prolegomena to Any Future Metaphystics. | In ﬁhese
wo‘rks Kant holds that in all theoretical seiences of reason, .
theoretical synthetie apriori judgmentg‘ére contained as principles.4
" But his close,refereﬂces to (or apparent dependence on)
Newtonian physics and Euclidean geometry has given rise to
lots of objections, among which is the objection tﬁat Kant's
" synthetic apriori priﬁciples have already been disintegr?ted-
-according to the modern development of mathematics and .
science.

The‘above objection is held, for example, by Hans




Reichenbach and other philosbphers. On the one hand, the
invention of non-Euclidean geometries 20 years after Kant's
death has stimulated the axiomatiza?ion 6f mathematics,
which is a development that runs right up to the Fregeﬁ
Russell programme of reduqing mathematics to lpgic.5 On
the other hand, Einstein's theory of relativity réfises
Newtonian physics, while at the same time gquantum physics‘
~seems " to repudiafe thé principle of causality.6 In a word,
the modern development of both mathematics and science
certainly seems to suggest that theoretical synthetic |
_apriori knowledge does not exist in these very sciences.
Reicheﬁbach therefore describes the development of mathe-
matics and physics in the nineteenth and the twentieth
century as "the process of the disintegration of synthetic
apriori knowledge." His further claim is that in the realm
of human knowlédge, a proposition is eithef apriori and
analytic, or synthetic and aposteriori (empirical). 1In
other words, he claims that.there are two and only two kinds
of propositiohs: analytic apriori and synthetic aposteriori
propositions. This anti-Kantian claim that exclu@éé the
possibility of synthetic apriori propositions, is in. fact
adopted by most of ﬁhe philosophers within or clinging to

the two major philosophical traditions in recent thought:

5Vide Ch. VII.

61bid.
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the Cambridge mo%emént deriving from Moore and ﬁusse;l, and
the Logical Positivism of thg Vienna Circle (Schlick, Carnap
et al.) together with the Scientific Empricism of the Berlin
group (led by Reichenbach). This philosophical trend thus
constitutes a powérful challengé to Kant's epistemology. and
metaphysics,'both of which depend on his theory of synthetic
apriori knowledge.

Summing up the above discussions, we find that there
are two opposing attitudes towards the céntroversial problem
concerning the~possibility of thecretical sfnthetic apriori
knowledge. Those.following Kaﬁt would hold that theoretical
synthetic apriori knowledge underlies all theoretical
sciences of reason as their basis. But such pﬁé}2§qghers as
Reichenbach, Ayer, Sellars, Schlick and Nﬁgel woﬁié ;;gue,
on the other hand, that there is no theoretical synthetic‘

. apriori knowledge at all, énd that all proposi£ions can be
exhaustively classified into two categories, viz., analytic
apriori and synthetic aposteriori (the category of synthetic
apriori is excluded). This latter objection to Kant's view
will become clearer when we come to the discussion in
Chapter VII. There we shall try to show, objections of this
sort are often based on some misinferpretations or'
misconceptions of Kant's doctrine, and are therefore
mistaken and unjustiﬁied, as is the case for example of

Reichenbach's objections.

i



Other Objections and Qur Objectives

Although such philosophers as Reichenbach, Ayér,
Schlick, and Carnap, deny the possibility of theoretical
synthetic ép;iori knowledge, they nonetheless agree with.
Kant on the possibility of the analytic-synthetic
distinction. In other words, they all accept Kant's vie&
that every proposition is either analytic or synthetic
exclusively. However, some philosophers go a step fufther
to argue agains£ this view and claim that no suéh dis—'

tinction is possible insofar as, for them, all propositions

~are analytic (or all are syntethic, etc.); they assert that

the distinction which the terms "analytic" and "synthetic"
purport to mark simply does not exist. Chapters III and IV
are concerned with these objections, and there we attempt

to show that such philosophers' oﬁjections or criticisms bf
the distinction do no£ justify their rejection of it.

Based on the analytic-synthetic distinction and assuming its
soundness, the logical positivists Qnd logical empiricists:
conclude that all necessary (apriori) propositions are
analytic, and hence do not accept thé possibility of
neéessary (apriori) propositions which are synthetic.
However, in our further examination of the classification of
propogitions,7 we find that there are certain necessary

(apriori) propositions which can not in any clear way be

Trhis examination is presented in Chapter V.
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'Counted aé analytic, and if they are not analytic they ﬁust
bé synthetic if we accept this distinction. In order to
clarify the matter, this negative account of the existence
of synthetic apriori pﬁopositions ié supplemented by
another positive statement about their apriori syntheticity,
which is actually a recapitulation of Kant's éécount of
theoretical synthetic apriori judgments.

Finally, the present thesis may be said to have two
main objectives:

(i) . To show that theoretical synthetic apriori knowledge

of the Kantian variety is possible. We do this by

putting forward a negative account as well as a
positive account of the possibility of such knowledge.:
In the positive accoﬁnt, we wiéh to establish the.
péssibility that there can be apriori anWledge of
space and time and Nature; viz., to establish that
there can be a system of strictly universal and
necessary principles about space and time and Nature
which can never be derived from experience, but which
are nonetheless applicable to it. Chapters Vv and VI
are primarily devoted to this problem.

(ii) To show that theoretical synthetic apriori knowledge

has not been disintegrated even though it has been

confronted with challenges from the disciplines of

Ehilosophf, mathematics and science.' This we do by

showing how these challenges basically rest on.
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misconceptions rather fhaﬁ a'réliable understanding of
Kant's doctrine. Chapters III, IV, and VII are
devoted £o_this pqrpdsg;

Having-giﬁéﬁgé-briéf‘éketch of the whole problem
ﬁith which we are concerned, let us now begin our enquiry in
the following chaptef with a preliminary examination of the

meaning of "apriori."



CHAPTER IT
THE MEANING OF "APRIORI"

The term "a priori" has been used very widely in
all branches of knowledge with qui£e différent meanings.
Even in Philosophy it has been used in a variety of ways;:
So a historical examination of these different uses will
surely help us to get a general conception of it.

The literal meaning of "apriori" is "from what is
prior"™. T"According to Aristotle, A is prior ﬁo B in nature
if and only if B could not exzist without A; A is prior to B
in knbwledge if and only if we..cannot know B withbqt
knowing A."l For example, when we say "i is essentially
prior to B" we mean that "B could not exist without the
prior existence of A" and A is an instance of a substance.
This is how "apriori" is sometimes used in-mefaphysics.
Besides that, "apriori" is also used in epistemology. For
example, when we say that "to know B through its cause or
reason A" we mean that "the cause or reason A is priorupg“ﬁ
(the effect) in knowledge." Fina;iy,."apriori" is'also
used in logic. Aristotle believes that it 1s possible to

demonstrate a causal relation through a syllogism which has

lD. W. Hamlyn "A priori & A posteriori" in P. Edwards (ed.),
The Encyclopedia of Philosophy, (N.Y.: Macmillan, 1967),
[Abbreviation: The Eneyl. of Phil., Vol...].

10
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the cause as its middle term. So when we say that "to knoﬁ
the conclusion of the premises” we ﬁeén by this "to know
something.in terms of'a demonstrable causal relationship".

Medieval philosophers and theologians usually used
this term in the same way as Aristotle. For example, St.
Thomas‘.principles "everything. has a cause" and “eVerf
movement has a mover" were thoﬁght to be apriori principles.
Thé same was said of St. Anselm's principle "God is the
absolutely perfect Being". Principles of this kind are for
‘them ontological, and have but an obscCure connection with.
experience. |

It wés not until Descartes and Leibniz that the
~concept of "apfiori" was connected closely to the idea of
"independence of experience." As for Descartes, self-
evident principles such as "I think therefore I am" and
knowledge about innate ideas such as "God" are apriori.

' They”neea-not be derived "from any other source than certain
germé of truth.which exist naturally in our souls."2 In
other Words, apriori knowledge of this sort is not derived
from experience but only by logical deduction from a set of
innape ideas inplanted by "nature", or precisely, by God.?

Still, certain of Descartes' statements4 suggest that innate

2D€scourse on Method, 6.
3Cf. Copleston, The History of Philosophy (London: Burns &
Oates, 1946-64), Vol. IV, p. 83. :

4 :
Cf. Descartes' Notes Against a Programme, 12.

%&‘.
&
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ideas are apriori forms of thought which in no way differ
from the faculty of thinkiné, and that we, owing to this
faculty's innate conétitﬁtioﬁ, conceive things'in certain’
ways. This, in some sense, anticipates Kant's theory of
apriori intuitions and concepts.

As for lLeibniz, there are two kinds of truths,
i.e. truths of reason and truths of fact, while the former
are themselves self-evidént propositions or reducible
thereto, the latter cannot bé deduced from any of these
self-evident truths. According to him, truths of fact are
* aposteriori, truths of reason are apriori. All truths of
reason are based .on the principle of contradiction or
"what comes to the same. thlng, that of 1dent1ty“ > Their
denials are logically imposgible, i.e. one cannot deny them
without self-contradiction, therefore they are analytic and
necessary - to use Kant's terms. So from Leibniz's point
of view, a proposition which is apriori is analytic aﬁd
logicaliy necessary, while one which is aposteriori is only
~contingent. As we-shall see later, Leibniz' theory has.had
great influence upon recent Philosophy of mathematics.
Another point is, for Leibniz, that all propositions are in

. . . C e . _ . 6 .
one sense apriori, viz., apriori in the divine mind. This,

5C. I. Gerhardt's edition of Die Philosophisches Schriften von
G. W. Leibniz, Vol. 4, p. 357. Copleston's translation in

Ibid., p. 274.

6A more detalled descrlptlon on thls p01nt is given in the
following chapter.
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indeed, ‘indicates thé fact that rationalists are alwayé
using "apriori" in a metaphysical manner than in a me;ely
epistemclogicai manner. But it is quite different in the
case of Hume's empiricist philosophy, for Hume uses
"apriori" only in an epistemological sense. And his use of
Mapriori", in turn, anticipates those theories of the
apriori, which the characteristic empiricists.of the
‘twentiéth century and the ﬁositiviéts have developed laterj

"All the objects of human reason or enquiry", Hume
says, "may naturally be divided‘into two kinds, to wit,
Relation of-Ideas,lénd Matters of.Fact".8 Geometry, |
Algebra and Arithmetic are the sciences whose propositions
are primarily of fhe first kind; they are either . '
intuitively or demonstratively certain. For example,
propositions such as "2 + 2 = 4" and "2 x 4 = 8" express
. oniy relations between-numbers, éﬁd sb their truth is |
discoverable by the mere operation of thought, without
depending on what is existent anywhere in the universe.

In other words, we attain knowledge of the truth of these
propositions by "reasonings apriori".10 With respect to

Matter of Fact statements Hume says, "... the knowledge of

7Vide Copleston, ibid., Vol. V, p. 275.

sAn Enquiry Concerning Human Understahd'ing {(La Salle: Open Court,
1958), Sect. IV, pt. 1 (p. 24).

%Ipia.

1%s. ibid., p. 26.
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" this relation is not...attained by reasonings a;uiori_but

. . . Call-
arises entirely from experience...”

It is evident here
that "reasonings apriori" denotes those reasonings which
" depend only on the pure operation of thought end not on
experience. So the meaning of the term "apriori" clearly
denotes knowledge which arises from the mere operation of
thought and not from experience.

Finally, let us turn to Kant's use of 'apriori'.
In the Critique of Pure Reason, Kant said, v, ..we shall under-
standAby a priori knowledge, not knowiedge independent of
this or that experience, but knowledge absolutely indepen-
dent of all experience.“12 -So0 an apriori proposition is a
proposition whichlcan ne established without any reference
to experience; an-aposneriori proposition, in contrast, can
not. |

Knowledge independent of this or that experience
may also, in one sense, be called apriori knowledge. For
example, when we undermine the foundations of a house, we
may say that we know epriori that the house will collapse,
though it has not fallen as yet. But knowledge of this
kind is only apr}ori in a relative sense, because we have,
first of all, to learn from experience that bodies are

heavy and will fall, when their supports are taken away.13

1lipia.

12p4,

13y, k. smith, 4 Commentary to Kant's 'Critique of Pure Reason'!

(N.Y¥.: Humanities Press, 1923), p. 54.
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"-In:ofhér words, ﬁe can knéwvthat:sgmething is apriori only
after having some other.experience, thus we call this
. relative apriori knowledge.ﬂ For Kant, however, apfibri~
. knowledge is not apriori in this sehse. Kaﬁt uses the term
"apriori" in an absolute sense as is clear in the ébove
quoted passage. For him "apriori knowledge" ;ignifies
kpowledge which is absoclutely independent of all experience,
of, of all éehseFimpressions. Knowledge of this kind is
called Absolute apriori knowledge.14 One of the exaﬁples
Kaﬁt cites is, "every change has its cause". This principle
does not presuppose ahy empirical knoﬁledge but is, .on
Kant's view, one of the foundations of experiencé.‘ Kant
says tpere are two kinds of absolute apriori knowledge, to
wit, mixed absolute apriori knowledge and pure absolute

13 The above example, "every change has

apriori knowledge.
its cause," is an illustration of mixed absolute apriori
kﬁowledge, because Hchange" is an empirical concept.
Absolute apriori knowledge which has.no émpirical concepts
is pure absolute apriori knowledge. Examples of the létter
wOulduge, "substance is permanent" and "2 + 2 = 4",

To. say that apriori knowledge is knowledge absolute-
ly independent of'all experience is merely to say that it is.

non-empirical. So far this is only a negative characteri-

zation. What, then, are.the characteristics of apriori

14Ibid. ' pl 55. . \?

15:1pid.



knowledge? In order to answer this question, Kant puts -
forward criteria in terms of which we can infallibly

.distinguish pure (= apriori) knowledge from empirical

knowledge.

In other words, apriori knowledge is both necessary and
strictly universal. But acéording to Pap, "a strictly.
universal proposition is one which has no conceivable
exceptions, which is another way of saying that it is
W17 '
necessary.
ultimately identical, that is, coalesce into one.18
passage guoted above, he clearly states a distinction

between "assumed and comparative universality" and "strict

First, then, if we have a proposition
which in being thought is thought as
necessary, it is an apriori judgment;
and if, besides, it is not derived
from any proposition except one which
also has the validity of a necessary
judgment, it is an absolutely apriori
judgment. Secondly, experience never
confers on its judgments true or
strict, but only assumed and compara-
tive wuniversality, through induction.
We can properly only say, therefore,
that, so far as we have hitherto
observed, there is no exception to
this and that rule. If then, a.judg-
ment is thought with strict universa-
lity, that is, in such manner that no
exception is allowed as possible, it
is not derived from experience, but
is valid absolutely apriori.16

1og4_ 4.

17Arthur Pap,

Semantics & Necessary Truth (New Haven:

Univ. Press, 1958), p. 23.

18Prichard,

Kant's Theory of Knowledge, p. 4 n.3.

So, we may say, Kant's two criteria are

16

In the
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.(af i:ational)19 universality."™ 1In brief, Experiehcercan"
,oﬁiy provide us with generalizations which have assumed and
comparative univefsality,‘but cannot give us.apriori
.knowledge with strict or rational uﬁiversality as this can
* . spring only ffom reéson.

* Summing up Kant's view, a judgement is apriori if it
is logically.independent20 of all experience and sense--
impressioné, gnd exhibits necessity and strict universality.

The fofegoing brief survey has shown that tﬁe notion
of "apriori" has been construed in'diffefent ;ays in
different systeﬁs. Still, we shall try to give a rough
account of it: (S) A proposition or concept is apriori if
it caﬁ be established or wholly justified wi£hout any appeal.
to sensé—impression, or other empirical pfopositions, or
ostensive definition, and is necessary in either a logical

or an epistemological sense. We have not exhausted in this

‘definition all the implications of this term, nor have we

excluded all other possible definitions. For example, in a

different way,; phenomenologists such as Husserl and Scheler

use the term "apriori" to denote "all those ideal meaning-
" wholes and propositions which, irrespective of any mode in

-which they are considered by the subject which thinks them

__19Paton . Kant's Metaphysic of Experience (London: Allen- &

Unwin, 1951), vol. 1, p. 77, n.3.

20According-to Kbrner, "two judgments are logically
independent if neither of them entails either the other -
or the contradictory of it; and if the same is true also
of their contradictories." In his Xant (Penguin Books,
1955), p. 18. '
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and of the nature of that subject, as well as irrespective
of any mode in which an object is posited to which they
might be applicable; are bodily given through the content of

21 Positivists, though agreeing

an immediate intuition."
with statement (8), go further to .claim that "apriori" and .
"analytic" are co-extensional; in other words, all apriori
.propositions are.analytic.' Therefore statement (S) can at
most suggest a general definition for "apriori", it will not
exclude all other possible explanations of the term.

We shall close this discussion of "apriori" by
noting also its opposing concept "aposteriori™. Since a
general definition of "apriori" has already been given, a
‘corresponding general'descriptioﬁ of faposteriori" may then
be determined. Opposed to statement (S), statement (s")
would run as follows: A proposition or concept is
éposteriori if its establishment or justification must
appeal to expe;ience or sense-impressions, or other -
empirical propositions, or ostensive definitions, and it is
not necessary in a logical or an epistemoiogical sense.
Aposteriori knowledge, as opposed to apriori knowledge, is
therefore empirical, and its validation necessitates a

procedure that does make reference to experience, sense-

2lScheler'E‘. Der Formalismus in der Ethik und die Materiale Wertethik,

2nd ed., p. 43. M. Schlick's translation in "Is there a
Factual a Priori?" in Feigl & Sellars (ed.), Readings in
Philosophical Analysis (N.Y.: Appleton-Century-Crofts, 1949).
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impressions. and so on.22 ﬁrbpositions which express
knowledge of this. kind are, in Leibniz' words, truths of
fact, or in Hume's words, matters of fact. All of them are

contingent.

22 - . T
Cf. D. W. Hamlyn "Apriori and Aposteriori" in The Fnecycl.

of Phil., Vol. 1, p. 141.



"CHAPTER III

. THE POSSIBILITY OF THE ANALTYIC-SYNTHETIC DISTINCTION

The anaiytic—synthetié distinction has central
impértance in Rant's philosophy. For him, an énalytic .
‘proposition is a proposition Whosé truth can be adequately
‘known in accordance with the principle of contradiction
~alone; a synthetic propdsition, on the other ha.nd_r is a_

‘ proposition whose truth can not be thué fecognizéd. This'
. distinction, he furthér holds, is only a distinction
ﬁithin fhe world of experience, and is nothing at all if
'it transcends the field of experience. However, many |
philosophers have questioned the possibility of such a
distinction.

In_connectioﬁ with the possibility 6f the analytic-
synthetic distinction; we shall raise the following three
.fundamental questionsﬁ What do anal&tic and synthetic
- mean? Is it pbssible to classify all propositioné clearly
~and distinctly into these two categories? If this
classification is possible, what is éhe criterion for this
classification? These guestions have provoked endless
controversy since ﬁant, and so far no consensusihas been
reached. As we know, many philosophers have criticised the
strict diétinction between analytic and synthetic proposi-
tions, and‘thefe are at least three objectidns to whiéhlwe

20




‘.. Leibniz (WHO wrote before Kant), havé held that all truths

21

should turn our attention. Some philosophers, for example

are innate and in a sense analyt:l.c.1 After Kant, Hegel, et
‘ Bradley and Bosanquet all held that every judgment is both k(
analytic and synthetic. And recent philosophers such as vl
:Quine and White, on the one hand think that the criteria for
the distinction are not satisfactory, and on the other hand
iput fotward a gradualism or a continum to take the place“of‘
this distinction. These three major positidns embody the
‘main objections to Kant's view. We shall attempt to defend
Kant's distinction agéinst these objections, for if it is
impossible to dlstlngulsh between synthetlc and analytic
propositions, theﬁ certainly we cannot divide apriori -
propositions iqto.apriori.synﬂwtﬂe propositions- and apriori
analytic propositions. -In-this chapter- we- shall--only
éxamine'the first two views; the last view will be left to
the following chapter which concerns problems of analyticity.-
‘énd criteria for the analytic—synthetic distinction. .

Let us begin our discussién with Leibniz' account of
_propbsitions.

Leibniz divided true propositions into truths of
reason and truths of facts; The former depend upbn‘the
.pr1n01ple of contradlctlon, and the latter depend upon the

' pr1n01ple of sufflcient reason. Again, the former are

Ycopleston, ibid., Vol. IV, p. 277.



either self-evident truths or capablé of beiné reduced by us
to self-evident truths, i.e. necessary and finitely
analytic,2 while the latter are contingent propositions in-
capable of being reduced to self-evident propositions, but
can be known apriori by the divine mind through an infinite
analys:':s. He said in his De Scientia Universali.se‘u Calculo
Philosophico,

The difference between necessary and
contingent truths is indeed the same
as that between commensurable and
incommensurable numbers. For the
reduction of commensurable numbers
to a common measure is analogous to
the demonstration of necessary truths,
or their reduction to identical

" truths. But, as in the case of surd
ratios the reduction involves an
infinite process and yet approaches a
common measure so that a definite but
unending series is obtained, thus also
contingent truths require an infinite
analysis, which God alone can
accomplish.3

Perhaps we can call truths of fact analytic in this sense,
i.e., infinitely analytié. But we should note that (1)
truths of reason are not existehtial propositions, while
truths of fact are; (2) truths of reason are necessary in
all possible worlds, while truths of fact are only |
necessary in a particular possiblé‘world, and therefore are

contingent in the strict sense, for they depend upon the

2Copleston, ibid., Vol. 1V, p. 277.

3’.1:'::ansla*l:ion in Latta, Leibniz: The Monadology and other
Pnilosophical Writings (London: Oxford Univ. Press, 1951),
pP. 61 n. :
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decree of God;4 and.(é) all truths aré'innate, the knéwledge
of which does not come to a ﬂonad (o; conscious Beingf
from outside itself, for there is no real causal interaction
between substances, according to Leibniz.

This view of propositions has its real foundation in
Leibniz' metaphysic&".. In his-MomdoZogy,. we find out that
monadé are.windowlesé?{thﬁs one monad éannot.bé influenced
by any other monads. As he observes, "Though each monad is
a world apart, it changes in harmonious correspondence with
the changes in'all other monads according to a law or
harmony pfe;established by God."5 In othef words, Gﬁd pre-
established the universe "in.the beginning of things, after’
which everfthing goes its 6wn_way in the phenomena of.
Nature, according to the laws of souls and'bodies."6 ‘So.we
might say that every activity and future developmentiof a
monad haslalready been planned or ?re—éstéblished by God,
and néthing elsé can be added.into it. Thus, although a

. . e C, s 05.
proposition seems to be synthetic and empirical, it is 7%f%&! 5

4For more detail see Copleston, ibid., Vol. IV, p. 282:
"Caesar's resolve to cross the Rubicon was indeed comprised
in the notion of Caesar; but it does not follow that the
possible world in which Caesar is a member is necessary.
Granted that God selected this particular possible worild,
it was apriori certain that Caesar would resolve to cross
the Rubicon; but it was not logically or metaphysically
necessary for God to select this particular world."

5Copleston, ibid., Vvol. IV, p. 308.
6Gerhardt (ed.) Die ph’alosophzschen Sehriften von G. W. Lezbmz,
Vol. 3, p. 143 (a letter to Basnage), translation in :
ibid., p. 309.
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actﬁaliy analytic, as it has been pre-established by Géd
that its predicate will be contained in its subject.

Leibnii'.e;:or involves, -ih Kant's view, the’
introduéfion of an . ideal (i.e. the idea of '‘God) and an idea
of PurefReéson (i.e: the idea of infinity) into the world
of experiencé in or&gr to justify ﬁis cléim that contingent
truths are analytic. According to Kant, this is an |
il;egitimaﬁe use of pure feason, and he would say thgt

Leibniz' doctrine of the analyticity of contingent truths

was the resﬁlt of a misuse of pure reason.

Let us next examine Bernard Bosangquet's yiew. Let
us start with an example. Consider this‘historical |
statement Q: "Caesar crossed thé Rubicon". According fo
Bosanguet, this judgment does not assert that thererwas
another Caesar besides the one who had before conquered Gaul.
or who was afﬁerwards murdered on the Ides of March, but
rgther‘thaf there was one and-the same Caesar who once
- crosseé the Rubicon and who had bhefore conquered Gaul andl
was afterwards murde;ed'on the Ides of March. Iﬁ assertiﬁg
this, we'in fact exhibit Caesar's identity in one of. its |
differehces-through which it persisted. Howevér, in the
course of exhibiting such an identity in difference, there
are two unavoidable processes. "On the one hand, I |
. analyse the individual whole that is called Caesar by
specifying one of the differences that may be considered as

a part within it; on the other hand, I construct or make

]
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syﬁthesis of the individual whole in question, by exhibiting
it as a whole that pervades, and absorbs in itself, each or
all of its differences."7 Accordingly these two processes
prove that the judgment Q -is both analytic and synthetic.

Another example we should consider here is an
‘equation such as 7 + 5. = 12. Bosanquetpointsbut that,
It is obvious that if analytic and
synthetic were reciprocally exclusive
- characters, the gquestion, 'Is this
equation an analytic or a synthetic
judgment?' would be wholly unanswer-
able. If 12 were not the same number
as 7 + 5, the judgement would not be
true; if 7 + 5 gained nothing by

being defined as 12, the judgment would
cease to be a judgment at all.8 . :

What he means here is‘thét the judgment "7 + 5‘= 12" is

. analytic because 12 is the same number as 7 + 5; but it is
also synthetic, bécauée 7 + 5 gained something by being
defined as 12. - And so the judgment "7 4+ 5 = 12" is both
analytic and synthetic, because "by constructing 12 in this
‘way,'ﬁe ipm;fhéhp analyse ig.n? |

Bosanguet's conclpsion'tﬁat "every judgment is both

analytic and synthetic", is based on his assertion that

judgment involves identity in difference, which in turn is

7Bernaz.;d Bosanquet, "Analytic & Synthetic" in Nagel &
Brandt (ed.) Meaning & Knowledge (N.Y¥Y., 1965), pp. 199-202.
Fr. Bosenquet, logie, 2nd edition, Vol. 1, Chap. I.

81pid.

S Ibia.
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founded on his metaphysical presupposition that in every
judgment the genuine subject is reality. For example, the
.subject'of statement Q seems to be “CaeSar",jbut actually,
according to Bosanquet, the-whole:sfatement Q.is a
predicate deécriptive only of reality. This point can be.
.seen more clearly in F. H., Bradley's writings; He said in
-Al-ppeamnce and Reality, ".In every judgfnenﬁ the geniline subject
is reality, which goes beyond the predicate and of which
thé predicate is an adjective."lo' What is realify?

11 and

Reélity is the Absolute that is the "self-consistent"
'"coﬁprehensive (non—félational) individual“l2 with existénce
as its.form and sentient experience as its content. What
then is Judgment? "Judgment proper is the act which refers
an ideal content (recognized as such) to a reallty beyond
the act."13 In other words judgment ‘involves addlng an
adjective to reality, and this adjective is for Bradley an
idea. An idea is necessary for thinking or jﬁdging, it is-

"an adjective divorced, a parasite out loose, a spirit

 without a body seeking rest in another, an abstraction from

lOF H. Bradley, Appearance & Reality (2nd ed., London, 1897) '

p. 168,
1lVide, e.g., "Ultimate Reality is such that it does not
contradict itself:; here is an absolute Criterion" in
ibid., p. 136.
lzvide, e.g. "... the real is individual. It is one in the

sense that its positive character embraces all differences

in an inclusive harmony." Ibid., p. 140.
13F H. Bradley, The Principles of Log-z.e {2nd ed., London, 1958),
Vol 1, p. L10.
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the concrete, a mere possibility which by itself is

14

nothing."” It "implies the separation of content from

15 Therefore an idea is a mere feature of

existence."
content which is used to qualify further the "that" of the
sgbject. In so judging, we assert about nothing but
reality, which is a "self-consistent and cqmprehensive
individual." And judgment simply is "the re-union of two
sides, 'what' and 'that', provisionally estranged.“16
from a metaphysical point of view, the views of
Bosahquet and Bradley are‘systematically consistent. Since
reality is the Absolute, a judgment about it is analytic
because the idea in the Judgment is merely a part of the
absolute; the same judgment is also syﬁthetic because it ‘is

essentially the "re-union of the idea and the 'that'

{i.e. existence) of:-reality." With respect to this meta-

)

physical theofy of judgment we should consider at least the
fgllowing two points. 1) According to Kant, we should not
introduce the idea of reality into the world of exﬁerience
as the "genuine subject" of all judgments, because the idea
of reality is a transcendental idea of absolute totality,
and this idea belongs only to the world of intelligibiiig.

~2) Even if we accept this metaphyéical theory of judgment,

141pid., p. 8.

15 Appearance & Reality, p. 163.

161pi4., p. 165.
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we may still need another theory which applies solely to the
realm of apéearance without any self-contradiction. |

On the basis of our brief examination of the views

of Leibniz, Bosanguet and Bradley, we find that these views

share bne common .point. They all involve the use of an
idea (or ideas) of pure reason into the world of experience
in order to justify.their claim that it is impossible to
classify all’propositiohs clearly and_distinctly into the
two categories "analytic" and "synthetic". However,
according to Kant's analysis-in "Pranscendental Dialectic"
of the first Critique, sucﬁ an introduction is illegitimaté
because an idea of pure reason is franmxmdbnt' (that is, it
transcends all possible ‘experience), and its application to
experience is.unjustified and uﬁwarrapted._ If Kant's.
analysis is correct, thé views held by Leibniz, Bosanquet
and Bradley would turn out to be merely the result of a
misuse of pure reason and consequently would fall to
repudiate Kant's account of the analytic-synthetic’
distinction, o

So far we have only examined the views of Leibniz,
Bosanguet and Bradley, who one and all take a metaphysical
approach towards the problem concefning the possibility of
the anaiytic—synthetic distinction. The consideration of
other épproaches towards the same problem is also necessary
for a better understanding of the whole situation involved.
We shali attempt to do thi; in the following chapter which

begins with some discussions of analyticity.



CHAPTER 1V

SOME DISCUSSIONS OF ANALYTICITY

AND THE ANALYTIC-SYNTHETIC DISTINCTION

We shall now turn our attention to othgr
discussions of the analytic-synthetic distinction.
GenerallY"speaking} the philoéophers taking up these
approaches are in fundamental agreement that the distinction
is_meaningful{ .However some contemporary philosyhers;
especially Quine and White, believe thaf such a distinction
rests primarily on a dogma of empiricism and should be
abandoned; :Theifﬁgejecfion of- the distinction; we shall
argue, is unjustified. To begin the discussion, let us
first consider problemé surrounding the concept of
analyticity;

The problems of analyticity can be discussed via
(at least) threg approaches, viz., (i) the logical qpproach,
(ii) the linguistic approach, and (iii) the epistemologicél

" approach. We shall now consider these approaches.

1. The Logical Approach

Ludwig Wittgenstein's early researches into the
nature of the propositions of lbgic provided a basis for
‘interpreting and clarifying the notion of analyticity. - For
Wittgenstein, a proposition_of*logic is a truth-functional

29
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,-.tautology,l ﬁhose truth can be demonstrated by the truth-
~table method. For example, "(pV-p)" and "(p>q)o(~-go-p)}"
aré'propositions of this sort. If we séf ouf to exomine
-the natore of such propositions, wo shall naturally find
~that: ' (1) ;ltautology is a compound proéositicn whioh_
oeésentially oontains only logical constants and variables;
(2) it is true regardless of the truth-values of its |
oomponents,‘that ié to say, it remains true no mattér what
is the case, it depends on no empiricai facts; (3) it is
devoid of factual'oontent, it tells'ﬁo nothing about the
empirical wofld: (4) it is apriori and necessary; its denial
is self-;cohtradictory.2 A proposition with these propefties
\ "—imay'be said to be logically true. In connection with thié,
Carnap holas that a sentence in a semantic system is
"logically true if it holds in every state—description‘B- As
Qﬁine has'noticed, this accggﬁﬁdﬁggobfiously an'adaptation

.of Leibniz' conception of "truths of reason" as those

truths that are "true in all possible worldi;ii//iggg;gzg\

(:%Spﬁuine’s explanation, a state-description is "any

Mﬁﬂﬁé, exhaustive assignment of truth values to the atomic, or non-

lR. W. Ashby, "Linguistic Theory of the A Priori", in The
Eneyel. of Phil., Vol. 4.

'2Cf. Ashby, op. cit.

3See Carnap, Meaning and Necessity: A Study in Semantics and Modal
Logiec (Chicago 1947, 1st ed; 1956, 2nd enl. ed.), p. 10.

4Vide Quine, " Two Dogmas of Empiricism", in From a Logical
‘Point of View (Cambridge, 1961), p. 23. '



31
compound, statements:of language."5 %Eorfiﬁétance, in.a
language L, which'cqntains only two individual consfants
"a“‘and "b" and two primikive predicates "P" and “Q“( the
expression that "PaiQacﬁb-~Qb"-would be an example of a
state-description.6 Here, Quine alsoc understands a
logical truth as "a stateﬁent which is true and remains
true under all reinterpretations of its componeﬁts’other -
~ than the logical particles."7‘ In other words, a logical
truth is necessarily true without any regard to the meanings
that will ever be ascribed to its non-logical variables.

‘According to this view, all iogical truthé-are
analytic, and so an analytic statement may be defined ﬁhus;
A statement is analytic if and only if it either (i) is a
logical truth, or (ii) is trénsformable'into a logical .
truth by the substitution of synonyms for synonyms.8 0r;
as Arthur Pap puts it: "A Statemen£ is analytic if it-ié a
substitution instance of a logical principle or, in case
défined terms occur in it, a definitionally abbreviated

9

substitution instance of a logical principle." Within

these two possibilities of an analytic statement, the first

SIbid.

6A. Pap, "Are All Necessary Propositions Analytic?" in
Olshewsky, Readings in the Philosophy of Language (N.Y., 1969),
p. 382n. ‘

. ? ) .
7Quine,(§£:-cit., P. 300 bt ddeeaTHLl o, e

81pid., p. 23.
9

Pap, op. cit., p. 384.



" alternative is typified by the example "All unmarried ﬁen
are unmarried men", which is simply a sﬁbstitution instance
_of a logical principle; ﬁhe second alternative is typified
by the example "All bachelbés are unmarried", which is a
definitionally abbreviated substitqtion instance of the
logical principle "(x) [Px-QX=Px]", assuming the synonymous
‘pair "bachelor" and "unmarried man". -

An objection against this view has been widely —\\
debated. It ié the thesis held by Quine and White that
synonymity is no cleérer a notion than analyticity. As has
been shown, the proposition "all bachelors are unmérjied“
could be proved to be analytic only if "bachelor" and
"unmarried man" turn out to be-a.real synonymous pair. It
is the_difficulties here involved in characterizing "a
synonymous pair®" that Quine points out. 'He writes with
respect to this:

We still lack a proper characterization.
of this ... c¢lass of analytic statements, .
and therewith of analyticity generally, .
inasmuch as we have had in the above
description to lean on a notion of

"synonym" which is no less in need of 0
clarification than analyticity itself.

In order to resolve this problem, we shall begin with some
linguistic considerations and this is the topic of the j%i/

next section.

lOQuine, op. cit. p. 23.



33

2. The Linguistic Approach

Carnap has attempted to meet the prbblem of

synonymity in his,érticle “Méaning and - Synonymy in Natphral
Laﬁguage."ll According to Carnap, fwo predicates are |
synonymous if and only if they have the same 1nten510n,
where "1ntens;on“ is taken to mean the cognltlve meanlng
which "may be roughly characterized as that meaning
component which is relevant fbr the determination of
_truth."12 The determinaﬁion of such intensions is merely a .
matter of empirical operations, and dépendé wholly on é

. scientific procedure;‘ For'Carnap, the assignment bf an
intension is an empirical hypothesis which "can 5e’tested

by observations o£ language behavior"l3 in respect to those
"responses concerning the application of a predicate to all-
4the cases that can be ‘.Eound.“’14 Thus, he definés the
intenéionlof a predicate as the range of the predicate

. which "comprehends those possible kinds of objects for

nls

which the predicate holds. Then, by means of the~séme— _

llIn Carnap, op. cit., pp. 233-247.

125014,

13rpia.

l4By “all the cases..." we mean to include not only the

actual cases but also possible cases. For this purpose,
we are allowed to use modal expressions, or simply
descriptions of such possible cases. Vide ibid.

L51piq.
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ness of intension, he defines the notion of "syﬁohymiﬁy"
and thereby also the notion of "analyticity"; he declares
that a sentence is analytic.if "it is true by virtue of
the intensions of the expressions occurring in it."lﬁ‘ Or
moré precisely,'he-writes: "A sentence is analytic in L fdr
X at £ if its intension {or range or truth—éondition) ip L
for X at t comprehends ail possible t_:ases."17

Another response to the same problem is the
suggestion that synonymity should be explicated without
reference to the sameness of inténsion. According to this
View,.language is said to be extensional, and the sameness
of meaning is COﬁsidereé equivalent to extensional
equ‘ivalence.18 That is to say, two expressions are
regarded as synonymous if they‘are "interchangeabie salva
veritate," viz., "interchangeable in all contexts without
*“anﬁ change of truth &alue;"lg But this account is by no
means satisfactory. The extensional agreement of two
expressions, say, "bachelor" and "unmarried man", need not
imply ahy sameness of meaning; their interchangeability

salva veritate may rest merely on accidental factors.20 For

example, in the case of "creature with a heart" and

161h54.

17 1pia.

18Vide D. W. Hamlym, "Analytic.and Synthetic Statements",
in The Encycl. of Phil. (Vol. 1l). -
l_gQuine, op. cit., p. 27.

20yide ibid., p. 31.
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"creature with kidnéys", the te?ﬁs cérry with them diverse
.ﬁeanings( but, asrit'happens, they always apply to the
same.things. This very féct shows that the interchénge:,
ability salva veritate does not affofd a sufficient
condition of synonymity.

Some, however, put aside all these and‘similér
cénéidefations, and set out to elucidate analytic
propositions thrqugh thé conception of "linguistic rules."

'They assert that the sentences that seem to express

necessary propositidns really'express linguistic rules
which only stipulatg how certain symbols or words are to be
used.Zl Wittgenstein, for instance, says in the Tractatus
Logico-philosophicus that propositions such as "The coléurs
green and blue cannot be in the same place simu;taneously"
éxpress rules of logical grammar. This theory has, in
fact, been held by M..Schlick, G. Ryle, Ayer, Strawsoﬁ,.and
others. But Ayer later recognized thatlit is a mistake to
say that such propositions are themselves linguistic rules.
"For apart from the fact that they can properly be said‘to
be true, which linguistic rules cannot", he writes, "they
are diétinguished also by.being necessary, whereas

linguistic rules are arb_itrary.“22

2lAshby, op. cit. Cf also Ayer, "rruth by Convention".

22Ayer, Language, logie and Truth (2nd ed., N.Y., 1946),

p. 17.
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Consider the proposition (E): "If A precedes’B,
. then B does not precede A", 1If we are tracing Quine's )
route, the proposition (E) may be said_te be enelyﬁic‘if
it is f;ducible to axlogical trufh. But after formalizing
such a proposition, we obtain the formulae “(X)(Y)[XRQ:;YRXL
which is certainly no logical truth.. For if we should try
to reinterpret R as the relation of identity, we are bound
to arrive at the false proposition (E'): "If A is identical
to B, then B is not identical to A," which fiolates the
criterion that "logical truths remain true under all
reinterpfetations." Tﬁusfwe come to see that the necessary
truth of prepositioﬁs.such as {E) rest not on their
deducibility from logic, but éerhaps'rest, as Ayer,
Strawson and N. Malcolm hold, on certain centingent,
empirical "facts about verbal usage."23 ‘According to them,
if we find that thefe exists a linguistic rule goverhiﬁg
the usage of the wverb "to precede", and which is.formuleted
as " (%) (y) [XRyo~¥YRX], we afe then entitled to claim (E) to
be an anelytic.tfuth. If; on the other hand, we find.
another rele governing the usage of the verb "to identify;,
and which. is formulated as "(x) (y) [XR'yoyR'x], we then
conclude that (E') is .false, simp}f.because it violates

such a rule. Following from the above consideration, we.

23Ibid., p. 16. Such philosophers as Malcolm, Ayer and

- Strawson are often called "verbalists" for holding that
necessary propositions depend on certain contingent facts
of verbal usage. Vide, e.g., A. Pap, op. cit.,
p. 393 ff. '
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come to this verbalist definition of "analytic": A
proposition is analytic if it is "true bylvirtue'of

explicit or implicit rules of‘l.‘:mguage.';24 According to
this verbalist view, analytic propositions are necessary
and do not déscribe‘any fact at all. They are necessary.if
certain linguistic rules are presuﬁposed,-and although they
themselves are not rules,‘they nevertheless elucidite the

25 wlalnalytic

broper use of words, signs, etc.
propositions", says Ayer, "are devoid of factual content,
and conseqqently ... they say nothing .;. although they
give us no information about any empirical.situafion, they
do enliéhten us by illustrating the way in which we use
certain symbols."26

Adherents of thiszmrhﬂist view claim that in
.ordinary language, we consider propesitions such as theée -
"If p implies g, and p is true, then g is Erueﬂ, "Every
yard contains three feet", and "If A is earlier than B and
B is eérlier than C, A is earlier than C" - as necessary
and analytic, since they follow from certain implicit lin-
guistic rules which govern the usage of the constituent

27

expressions in them. Such implicit linguistic rules are

24Pap, op. cit., p. 393.

,25Vide Ayer, op. cit., pp. 16-17.

261pid., p. 79.

27Cf, Pap, op. cit., p. 393 ff; Ayer, op. cit., pp. 16-17.
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.simpLy linggistic habits or lingﬁistic conventions, and
their existence is a necessary ahd_sufficieﬁt condition for -
the analyticity of the above;mentioned propositions and the
1ike.28 According to this verbalisf-interpretation, it is
our linguistic habit to refuse to apply the word "vard" to
.anything less than three feet;'and it is our iinguistié
habit to refuse to say that A igmgarlier than c, if, e,g.;
A is earller than B and B is net earlier than C; and so on.
In our view this verbalist account of analytlclty
involves several difficulties which may be considered as

follows:

Firstly, we find that the implicit linguistic rules
- are merely arbitrar_y29 conventions, and by this very faét,
they are only contingent and must be spbjéct to possible
alterations. ~Just suppose the linguistic habits were to
change in such a way that the ﬁord "vard" was taken to
name.a length of four feet, the proposition "Every yard
contains three feet" would not remain necessary, while on
the other .hand the proposition "Evéry yvard contains four
feet" would become necessary instead. It would, however,
be argued that the proposition which was formerly expressed
by the sentence "Every yard contains three feet" would

still be necessary:'but if the necessity of the proposition

281pia.

2gLinguistic rules are arbitrary. . Vide, e.g., Ayer,
op. cit., p. 17. ‘

e
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Wére unaffected by‘such changes, it would be a miétake to '
claim that its analyticity eﬂ%mndsz@onllinguisﬁic_ru1é5.30.
Secondly, the propositions asserting those linguistic rules
are themselves empifical, because they merely déscribe
ceftain confingent facts of linguistic qsage}_or certain
empiricaltobse;vations-of‘human linguistic behavior. _And
since whatever‘follows from an empiricél propositioﬁ.is
itself also empirical, the analytic propositions that are
claimed to follow from such empirical linguistic rules
would turn out to be enipirical, which is c.Dntradictory-.3l
Thirdly, in a natural language, we find no firm ground for
deciding whether certain constituent expressions of a
proposition are-ﬁsed in accordance with linguistic rulés'dr
not, simply because we do not have something like a rule-
book which enables us to distinguish certain true
propositions from others that should be counted as
linguistic rules. Fourthly, in case of more than one
language, a proposition which is analytic in Lqs could
become synthetic in LGif a diverse set of rules is adopted.-
Fi%ally, since lingﬁistic rules are simply empirical
rebresentations (as indicated in the second point), the
verbalist thesis (that a propositidﬁ is aﬁalytic if it is

true by virtue of linguistic rules) would seem to imply that

30Pap, op. cit., pp. 393-4.

3lipid., p. 395. © L.



40

"a proposition is.analytic if it is. true by virtue of‘
certa_i‘n' empirical repreéentﬁiions-. " However, this seems ‘to
contradict the proposition which is held also by |
verbalists, that an analytic proposition.is independent of
any gense—impressiéns or aﬂy empirical representations.
For the reasons above, we may conclpde that the verbalist
thesis is indeed problematic. | |

'Some philosophers have. attempted to overcome'SOme.‘
of these-difficulties by constructing special languaées.
Carnap, for éxample,'recognizes the vagueness of naﬁural
language; and he has atfempted to construct a precise
artificial ianguage with explicit semantic rules. But no
‘matter what the contents of these semantié fules may be,
they come sooner or later to demarcate analyticity in the
form that "A statement S is aﬂalytic for language L if and
only if ..{."33 Quine has argued that such semantic rules
are merely postulafes,34 the éséignment of which is 6nly a
ﬁatter of choice. This has led M. G. White to observe that
_ the analyticity involved here rests only on a convention, a
rule explicitly stated in an artificial language, séy, Ll'

. "But it is easy to see", he argues, "that we can construct

32 s . . . .
Ayer, for instance, holds that an analytic proposition is

independent of experience, or facts of experience. Vide
op.cit. pp. 78-9, etc.

33Quine, op. cit., pp. 33—34.

341pia., p. 35.
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a language L, in which the reverse situation prevails and in

2
which a linguistic shape which was analytic in Ly becomes
w35

|1}

synthetic in I etc.

2}

3. Some Remarks on the above discussions

(1) Giﬁen the above discussions we can now formulate at
least four tentative criteria of analyticity. A true
proposition or statement is analytie, if:

{Cl) it is a logical trﬁth, a statement which is
true and remains true.under all reinterpre-
tatiéns of its components; '

or (C2) it is transformable into a logical truth by
tﬁe substitution of synonyms for synonyms;

or (C3) it expresses a linguistic rule;

or (C4) it ;s true by virtue of explicit or implicit
‘linguistic rules.

With these proposed criteria of analyticity in
hand, we can gonstruct tﬁe'correspondinq criteria of
syntheticity, assuming_that a proposition must be
synthetic if and only if it is not analytic. For
example,'wé may‘construct criteria for syntheticity as
follows: Aigioposition or statement is synthetie, if:

(S1-2) it is neither a logical fruth nor

transformable into a logical truth by putting

35White, "The Analytic and the Synthetic: An Untenable

Dualism", in Linsky {ed.) Semantics and the Philosophy of
Language (Urbana, 1952).
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synonyms for synonyms;
or (S3) it does not express a linguistic rule;
or (S4) it is not true by virtue of any linguiétic
rules. - |

Among these supposed criteria for analyt1c1ty and
syntheticity, we may say, the crlterla (C3) and (53)
‘are the most untenable ones. For (CB)Hlmplles that true

- analytic proposmtlons are llngulstlc rules whlch are
arbitrary and c0nt1ngent, and (S3) implies that
propositions ‘expressing contingent facts are not
synthetic, and fhese-implications.are unacceptable.
dn the other hand, the criteria (Cl}, (Cz) ana (S1-2)
would»probably be the most plausible ones, for they
involve only the problem of chéracterizing logical
truths and synonymy.

_However, Quine considers‘seriously the difficulties
inﬁolved in -characterizing synonymy. His consideration
leads him finally to the claim that it is impossible to
draw a distinction between analytic and synthetic
propositioﬁs. "That there is such a distinctioﬁ to be
drawn at all," he tells us, "is an‘unempirical dogma of

empiricists, a metaphysical article of faith."36 He

seems to claim the extreme thesis "not merely that the

distinction is useless or inadequately clarified, but

36Quine, op. cit., p. 37.
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also that it is altogether illusory, that the belief in
its existence is a philosophical ﬁistake."37 But
Quine's cr:_i.ticisms38 of the distinctioh do not justify
his rejection"of it. In an essay called "In Defence of
" a Dégma", Grice and Strawson correctly point out, where
there is aéreement on the use of the expressions
involved with reséect to an open class, there must be
some kind of distinction ?resént.39 Now "analytic" and
"synthetic" haﬁe a mbre or less established philosophi-
cal use, it would thus be ébsurd to claim that there is
no such~distinctioﬁ. Fu;thermore,.since Quine also
extends his skepticism to other "intension concepts"
such as synonym} meaning, and-related-ones, he is
bound to be led to a pafadoxical position.- For as
Grice and Sﬁrawson-point out, if Quine is to be
consistent in his adherence td this extreme,thesis,
“then he must also maintain that "the distinction we
suppoée ourselves to be marking by the use of.the

expressions 'means the same as', 'does not mean the

37H. P. Grice & P. F. Strawscon, "In Defencée of a Dogma" in

Olshewsky, op. cit., p. 418.
38Quine says, for example;,; in "Two Dogmas of Empiricism":
"Analyticity at first seemed most naturally definable by
appeal to a realm of meanings. On refinement, the appeal
to meanings gave way to an appeal to synonymy or defini-
tion. But definition turned out to be a will-o'-the-wisp,
and synonymy turned out to be best understood only by dint
of a prior appeal to analyticity itself." (Quine, op.cit.,
p. 32.) L

39Vide Grice & Strawson, op. cit., p; 419.



.. 44

same as' does not exist ej.ther.."'40 But this:simply

"involves saying that all talk of_expression—syndnym
and sentence-synonym 1s meaningless:and senseles’s.41
This is extremely paradoxical.

As Grice énd Strawson have made clear in their
essay, there is a strong presumption.in favor of the
existence of the analytic—synthetic distinction. This
presumption rests both-on philosophical and on
ordinary usage of language, and is not in the least
shaken by'the fact, if it is a fact, that the
distinction in question has not been, in some sense,
adequately clarified.42 These considerations bring us
to this point: although it may be the case that no
adequate explication of analyticity has been given,
the lack of such an‘explication does not imply that
the explication is impossible. Moreover, on the basis
the above described theoretical reasons, we agree with

Grice and Strawson's view that the analytic-synthetic.

distinction does in fact exist, even if it is not very
satisfactorily delineated.

Hilary Putnam, for example, agrees ﬁith.this view,
and argues in his essay "The Analytic and the

Synthetic" that the analytic-synthetic distinction is

401pia., p. 420.

Hyide ibid., p. 421.

42yide ibid., pp. 421-422.



also neéessary for physical sciences.43 Even in the

realm of mathematics, we find that the three most
important modern theories about the nature of mathe-
matics - logicism, formalism and intuitionism- all

presuppose the exhaustive classification of proposi-

45

tions into analytic and synthetic.44 This seems to us

significant, and we are inclined to say it is possible,

in principle at least, to make a sharp distinction
between ahalytic and synthetic propositions.

"We can see at this point that formulating the
criteria for analyticity is a subject of some
controversy. However, there are definite properties
which can be ascribed to analytic propositions.

Analytic propositions are:

(1) rwcem%u@,‘in the sense that they are "true in
all possible worlds", that is true in every
state~description, or-true under all
reinterpretations of components;

" (2) empty, in the sense that they are void of
factual content, they do not assert or dény
thg_existence of any particular state of the

world; -’

43

vVide,

in the Philosophy of Science (Minneapolis, 1962), Vol. III,

44

PP-

358-397.

See Kbrner,  The Philosophy of Mathematiecs (N.Y., 1962),
especially Chs. III and VI.

"The Analytic and the Synthetic", in Minnesota Studies
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(3) nonempirical, in thé sense'that they are
established independently of any sense-
impréssions ér empirical facts, of any propési—
tions or experience.

.(II) The foregoing sections present a_diversity of views
about the notion of analyticity. Névertheless,
despite this divefsity, all of these views seem to
have one thing in common, namely, they all attempt to
state a formal relationship between symbdls in order
to clarify, by means of this formal relation or
characteristic, the notion of analytibity. This
would supposedly in turn enable one té distinguish
the boundary between analytic and syhthetic
propositions. But, pérhaps if we push beyond a mere
examination of the férmal characteristics of symbdls,'
to an examination of the conceptual‘content

~ represented by these symbols, we will be able to
determine the characteristics of énalytic judgments
in a guite different manner. This is in fact the

approach that Kant adopted.

4. Kant's Account on Analyticity:

The Epistemological Approach

" Kant called his philosophy "critical" because it
rests upon a critical enfquiry of human knowledge - an
enquiry into the sources, conditions, scope and limits of

our knowledge, both apriori and empirical. This enquiry is
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in fact one of the central topics of the Critique of Pure
Reason. There Kant strongly emphasises the significance of
synthetic apriori judgments for human knowledge, and he
gives a full explanation of them. But before we can go
into Kant's account of synthetic apriori judgments, let us
first examine his theory of analytic judgments. This will
enable us to complete the discussion under way in this
‘Chapter. '

‘ Kant's account of judggments is based on the
‘content of a judgment rather than its origin.or_its logical
form. 'As he said in the Prolegomena,

... whatever be their origin or their
logical form, there is a distinction
in judgments, as to their content,
according to which they are either
merely explicative, adding nothing to
the content of knowledge, or expansive,
increasing the given knowledge. The

former may be called analytical, the
latter synthetical judgments.'45 '

It is important to note that Kant's account is not merely
about propositions, but about judgments. By "judgméhts" he
means “"activities of judging" or "propositions asserted by

46

somebody." In all judgments47 there is a relation:

between subject and predicate, and this relation can be of

4E"In Kant's Prolegomena to Any Future Metaphysics, translated by

L. W. Beck (Indianapolis, 1950), §2 a. (Abbreviation:
Prolegomena, §2 a). '

468. Kérner, Kant, p. 18.

47I-Iere-I(ant considers affirmative judgments only, the subse-

quent applications to negative judgment can be easily made.
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two kinds. That is, "either the predicate B belongs to the
subject A, as something which is (covertly) contained in
this concept A; or B lies outside the concept A, although

48 In the

it does indeed stand in connection with it."
former case thé judgmént is, for Kgnﬁ,:anqhﬁic, and, in such
a judgment the.connection of the predicafe with the subject
is thought through identity. Thus the predicate adds
nothing to the concept of the subject, bdt.simply unfolds
whét has all along been thouéht in it;:and sb.thé~judgment
‘is explicative. To coﬁst:ﬁct a judément of this kind, "I
have merely.to‘analyéé the [subject] cohcept; that 1s, to
becoﬁe conscious to ﬁyself of the manifold whicﬁ Iialﬁéys
think in that cogceét,"tl9 but I do ﬁot.hQVe to go outside
the concepf,and éppeai ﬁo'éﬁeité;timpny’qf e#pefience for
its support. Since the'predicéte of gn-énalyfic judément is
already contained in the ‘concept of the subject, we can not
deny the judgﬁent without contradiction. For instance,
judgments such as "the whoie iéigieater than its part" and
"the whole is equal to itself“ CAhnot be denied ﬁithout a
contradictiqn, i.e., their necessity is shown by the
principle of contradiction, which Kant calls the éupreme

principle of all analytic judgments. It does not matter-

whether the terms or concepts in such a judgment are pure

48510.

- 49571,
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(non-eppirical).or.not}' in the judgment "All bodies ére
extended", for exampie, despite the fact that "bodies" and
' "oxtended" are empirical concepts, we have framed an
analytic judgment because .we can not appfeheﬁd the concept
of body without also appréhending_the concepf "througﬁ'the
characters of extension, impenetrability, figure, etc.,"50
all of which are thought in the concept. We can make thié
point clearer by considering’the construction of sucﬂ-a
concept. Consider, e.g., the empirical concept "redneés".
.',First of éll we must be given ?epresentationsSl of‘those‘
things which are red, then we abstract from them the
property of being red and bring it to the analytic unity of
consciousness where the cbnqept of redness is obtained.
"[C]ohsidered as made up of 'marks' every ¢oncept has an

- extension or, perhaps better, denotation."52

The concept of
body, therefore, can be considered as made up of marks
(i.e., features) such as extension, impenetrability, figure,
substance, etc., which are simply partial representations of

the concept 'body'. So when we say "all bodies'are'

‘extended", we merely "make explicit in the predicate what

50Bl2.

lRepresentation is "an umbrella word corresponding.to
Locke's 'idea','whatsoever is present to the mind when it
thinks'. Hence it refers indifferently to concepts,
thoughts, images, and any kind of apprehension. Feelings
are generally excluded." (T. D. Weldon's Xant's Critique of
Pure Reason, 2nd ed. (Oxford, 1958), p. 124.)

52Paton, Kant's Metaphysic of Experience, Vol. I, p. 195.

(Abbreviation: Paton, I, 195.) .
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isAoniy implicit in the subject concept."53 In doing this,
we need nothing which goes beyond the concept "bodies" save
those concepts or represantatidns which are containeq in or
under it. On Kant's analysis, "alllbodies are extended,"
then, is analytic, explicative and not eméirically
informative. Since it is analytic,.it is logically
necessary on the ground of the principle of analysis._ But,
in Kant's view, it is quite different in the case of the’
follbwing synthetic judgmen£ "all bodies have weight", for
only bodies which are in interaction with other b&dieé, are
found to develop the property of having weigﬁt. In 6thér
words, we claim that having weight is not part of the
'Lmeaning.of “body",54_and that only in experience is Geight
bound‘to be "invariably connected with" thése characters
‘(such as extension, figure, etc.)55‘which are already-
conceiﬁed in the subject concépt “body";

A further point, to which Paton calls our attention,

needs to be made here: Although analytic judgments are made .

53In'Vol. 9 of the Berlin edition of Kant's work, p. 1l1l1;

English translation in Paton, I, 85.
54A. Pap, Semantics & Necessary Truth, p. 30. "And [Kant]
would, had he been reared in the language of contemporary
- analytic philosophers, support this claim by appeal to the

fact that the concept of weightless body (unlike that of a
body devoid of inertia) 1s not self-contradictory; or that X
is a body does not analytically entail (though it may .
factually imply, i.e. by virtue of an empirical law) X has
weight. ) -

55p12.
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by the'ah%lysis of‘a condep% (contrary ﬁé the analysié of a
thing), theygare not judgments ébéﬁt‘the'céﬁcept,‘but
judgments about the objects which are suﬁposed to gali ﬁnder
the concept.56
in 6rder to make the matter clearér, let us'considér
the following expression: (x, &, z)o(x), where (x, Yr z) is
taken to be the subject-concept of a judgment, and'x,-y, and
z are taken to be constituent concepts céntainéd in |
(%, Vs 2)}. fhis expression, I think, reveals a'feaﬁure of a
topical analytic judgment (é.g. "all bodies are exténdéd"L
That is, although an analytic judgment’ is non-informative in
character, it nonetheless exércises a function, namely, it
contributes something to the clarification.of a concept by
representing ﬁlearly what was thought only obscurely in it.
Analytic judgments havé sometimes been referrgd to as
"ideﬁtical“ judgments. However, Kant's account does not
admit of this characterization. This is clear from what he
says in the Fortschritte,
. Analytic judgments do, indeed, ground
themselves upon identity and can be
resolved into it; but they are not
identical. For they demand analysis
-and serve for the explanation of the
concept. In identical judgments, on

the other ‘hand, idem is defined per

idem, and nothing at all is explained.57

56paton, I, 84, 85 n.l.

57In N. K.. Smith, A Commentary to Kant's 'Critique of Pure Reason’,
2nd ed. (N.Y., 1923), p. 60. (Abbreviation: 8Smith,
Commentary, p. 60.) . '
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We are now in a position to draw thlS discussion

together and to state summarily the propertles of an
analytic judgment. For Kant, they‘are as follows: 1) The
predicate is implic1tly contained in the concept of the
subject, or in a less metaphorical expression, the predicate
only represents clearly what was thought obscurely in the
" concept of the suhject. This is considered a definition tor-
analytic judgments. é) "all analytic judgments depend
wholly on the law of contradiction, and are in their nature
apriori cognitions.“ss This expreeeee a necessary and‘
sufficient condition,'andla criterion, of analytic truths.
3) It glves no further 1nformat10n Whlch lies outside the
subject concept; it is independent of all experience. [ThlS
is another way of saying what is said under 1.1 4) It has
the function of adjusting and explicating the meaniné of.a
.concept. 5) It is made by the analysis of a subject
coneept; but. not of a thing.

| Connected with this Kantian view of analytic
judgments,fthere are at least two main criticisms: i).Kante
definition ef'an analytic judgment is unsatisfactory because
it uees "a notion of containment which is left at a

59

metaphorical level", and therefore is too”vagﬁe. ii) This

definition limits itself to juddments of subject-predicate

58 Prolegomena, § 2 b.

59W. V. O. Quine, "Two dogmas of Empiricism", op. cit.,

p- 21.
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form alone. These criticisms would seem to indicate. that
Kant's.definition is not as perféct.and as rigorous as it
"seems. However, we are not prepared to reject Kant's
account, for besides the_definitioﬁ,»ﬁe also provides us
ﬁith a criterion for analyticity, whichlis-quite frée from
the.above criticisms. This~criterioﬁ is simpiy the
principle of éontradiction-whieh expressés the universal-
~and sufficient condition of all analytic knowledge. I;For,.“
Kant says, " if the judgment is analytie, whether negative‘ or
affirmative; its truth can always be adéquately known in

60 And

accordance with the principle of contradictioﬁ.“
this has, indeed, been accepted by many contemporary
Alogiciaﬁs and linguists. |

We shall now close the discussion of anaiyticity by
.giving.a brief outline of Kant's view on synthetic
judgments. To apprehend Kant's view on synthetic judgments,
we must make reference to the definition and properties
Kant has laid dowﬁ for analytic judgmenté. But we shouid
note that synthetic judgments, for Kant, are not wholly

contrary to analytic judgments, for he does hold that there

are synthetic judgments which are also apriori rather than
aposteriori. According to Kant, a judgment is synthetic if
its predicate lies outside its subject concept, viz., if we

have to go beyond the particular subject concept in order -

60n151 = B190.
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to find the complete exténsion of the concept.61 ﬁudgments
of this kind may tﬁereforé be entitled ampliative, i.e.
inf&rmati&e. "Judgments.6f-experience, as such, are one and .
all synthetic."62 "all bodies:are heavy," for instance, is -
a judgment of experience because we are required to go
beyond the concept 'body' and seek justification in
expefience. }HaQing'weight' is really not a feature which

is contained in the concept 'body’', but when we look back

on the experience from which we have derived this concept
of body, we find that weight is <nvariably conmnected with such
"properties as extension, impenetrability, etc.63 As a

~result of this I can attach this concept of having weighthfo

the concept of body synthetically. As Kant says in the

Critique,

The possibility of the synthesis of
the predicate 'weight' with the
concept of 'body' thus rests upon
experience. While the one concept

is not contained in the other, they
yet belong to one another, though
only contingently, as parts of a
whole, namely, of an experience which
is itself a synthetic combination of
intuitions.64‘ .

It might be thought that Kant here shares the same vigw as

6lyide A6-7 = B10-11.

62311. However, we should notice that not all synthetlc
judgments are judgments of experience.

6328 = B12.

64Bl2.
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‘the positivists, and many-othér philosophers as_well; that
concrete experience is required in framing a synthetic
judgment. Bﬁt this is true for Kant only when the
synthetic judgment is aposteriori. And Kant surely holds
that we are in possession of synthetic judgments which are,
on-the one hand{ iﬁdependent of all experience, and on tﬁe
othgr hand, are conditions of the possibility of experience,
i.e., are'présupppéitioﬁs égaﬁiifjudgments of experience.

We shall discuss this more fully in another chapter.

5. A Conclusion

After this examina#ion-of Kant's views, we see that
his‘aécount actually anticipates the latter accounts on
anélyticity. For although his definition for analyticity is
often considered as unsatisfactory, Kant's intent, as Quine
has noticed, is "evident more from the use he makes of the
notion of analyticity than from his definition of it.“ss Iﬁ
can be restated as follows, (Q): A proposition is analytic
iﬁ it is true by virtue of meanings {in accordance with the
principle of contradiction) and independently of flact. From
a logical point of view, a proposition is analytic if it is
or cah be resolvgd into a tautology of-a logical trutﬁ.

Ffom a Kantian point of view, allianalytic judgments rest
wholly on the law of coéntradiction. There ié no fundamental

incompatibility between these two views. For, on the one

65Quine, op. Cit., é.'21.




" . others have spoken against the notion of analyticity and

3 B
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-hand, altﬁoﬁgh Kant does at times criticize identical - >
judgments (é.g.} tautologies with the form "p = p") as
being émpty and explaining nothing, he does not deny that

tautologies are analytic; on the other hand, logicians

such as Carnap and others do not, in pfinciple, deny the

analyticity of propositions having such forms as . D

(x, v, z)=(x), even though they might encounter difficulty
in attempting to characterize these propositions. Jj

oo RS - i ) . ' ) ! e s ;
However, some philosophers such as Quinhe and

therewith also the analytic-synthetic distinction.
‘Basically, Quine himself does not gquestion the analy?icity
of logidal truths, and he also ‘allows that the notion of
analyticity could be formally explained in terms of the
notion of synonymy. Yet he declares that the notion of
synonymy is foggy, mysterious and unclarified, and he

says the same things about the notion of analYticity, But

as we have already indicated, even though the notion of .

analyticify has not been adequately clarified, the .
analytic-synthetic distinction is nevertheless real enough.
The terms do, after all, have a use'in philosophy.
Even though many difficulties remain, the'endeavour
of linguists to clarify the notions of synonymy,
analyticity, intension, et al., have been fruitful and
suggestive. Their contribution may be considered on the

one hand as a suggestion to resclve the problems raised by
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Quine;-and, on the ohher hand, as an offer to provide a
scientific procedure to‘éomplement Kant's account of the
analytic—synthetic-digfinction.“aIn a wora; if the restate- 3
" ment of Kant's definkion for analyticity (Q) ié acceétébleyf
what we further require is oniyla scientific procedﬁre fbr
_the determination of heahings-(intensionsy,*synonyms,
definitions, etc. —.this scientific procedure might be
'possiblé and'atta%nable, aé Carnap has indigated. - But as
we have shown (in section 2), the.atteﬁpts to elucidaﬁé
analyticity directly through. linguistic rules, would seem
untenable. Nongtheless{ we would say that while 1ingui§£ic
‘rules can not détérmine analyticity alone, they may be of
some help in thé determinafion of meanings, synonyms and
SO on. | |

_ Finally, as'a result of our discﬁssions in beth-
Chapters—III-and-—EV;—we conclude that the analytic;synthetidtv
diétinctiop is possible even if the distinction has not been
so far very satisfactorily déliggated. More precisely,MWe
assert that all propositié;s are either analytic or synthetic
exclusively, and can be. in principle be‘classified
exhaustively intolthese two categories. Such a conclusion,
we should note, is acceptable not oﬁly to Kant and his

followers, but also to most of the contemporary philosophers,

inecluding logical positi&ists,,logical empiricists and

others. Among these philosopheré, there developed two

the .
different theories of,apriori: the one allows only that
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analytic propositions are apriori; the other allows.also
some synthetic propositions, as well as analytic
propositions, are;épfiori._ That both of these two theories
are correct would be rather poradoxical. We shall there-
fore attempt, in the following chapter, to find out
whether all épriofi proposition are analytic or whether

there could be some apriori propositions which are

synthetic.

e T -



CHAPTER V -
THE CLASSIFICATION OF PROPOSITIONS

In this chapter, we shall examine the classification
of propositions. Our aim will be to try to discover
. whether there are any propositions which could be synthetic
apriori.  In order to see whether there are possible
synthetic apriori propositions, we have only to show that
there are necessary apriori propositions which are not
analyfic. This is, iﬁdeéd, a purely negative illustration
of thg e#istence of synthetic apriori propositions. In the
course of this discussion, we sﬁall give some arguments by
which we hope to defeat claims that several necessary
apriori §r0positions are actually analftic.

| Let us first consider the following eight

proposit.ions:1 |

Pl: Eitherx it_is réining out Qr“it is not

raining. out.

P2: Flowers are flowers.

P3: Red flowers are red.

P4: All bachelors are unmarried men.

?5: Some cows are white.

P6: thhing can be simultaneously red and

blue all oVer,

l'I'hese examples, which have been w1de1y dlscussed, are taken

from various texts or essays.
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P7: 3 + 2 =5~

P8: If A is earlier than B ana_Blis~eaflier

than C, A is earlier than C.

-According to-the previous‘relevant-discussioﬁs,.we
may characterize ‘the nature of each. as follows:

Pl is a tautology of the. form “pv~§",.it is
therefore analytic and apriofi, for a tautology is true
regardless of the truth-values of its components. (See
Chapter IV, section 1 for details.) P2 is an identity of
the form “p'= p", assuming the denotation of the terms is
consistent. In P3, thé predicate-concept is contaiﬁed in
the éubject-concept'explicitly; the proposition P3 as such
is of the logical form " (x) [Px-0Ox>Px]". P4 is a taﬁtology,
assuming the terms ﬁunmarried man" and "baghélor" are
synonymous. All these propositions are analytic and
apriori in Kant's sense of these terms; their denial in
each case yields a self—confradiction. P5 is obviously a
proposition bf experience, and in Kant's analysis it is
synthetic and aposteriofi. |

The ébove classification presupposes that,

(1) logical truths are analytic, and (2) tﬁe synonym of a”
term‘can be determined. .And given'thét‘our classification
of the fifst five propositiéns is correct, the following
additional propositiéns should be considered:

(i) all énalytic propositions are-apriori;

- and some apriori propositions are analytic; -
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(ii) All aposteriori ﬁropositions are
synthetib;rand some synthetic propositions .
are a posteriori;
(iii) A proposition cannot be both analytic én&
aposteriori. |
Although these propositions show nothing contrary to
our classification, thej have proﬁoked a great deal of
contrOVeréy, for they leave open the possibility of
synthetic apriori propositions. This possibility is in féct
what most positivists“and empiricists have objeCted.to} As
Moritz Schlick, the leader of the Vienna circle of 1ogi;al
positivism, writes, "The empiricism which I represent
believes itself to be clear on the point that, as a matter
of principle, all prppoéitions are either synthetic a pos-
teriori or tautologous; synthetic a priori propositions seem
to me to be a logical impossibility."2 ‘Reichenbach, too,
"excludes such a possibility from a logical empiricist point
of view: "The meﬁhod of modern science can be completely
accounted for in terms of an empiricism which recognizes |
only sense perception and the gnalytic principles of 1pgic
as sources of knowledge."3 Philosopherg in both of the

above camps conclude that all apriori propositions are

2“Is There a Factual a Priori?".in Feigl and Sellars (ed.),
Readings in Philosophical Analysis.

3"The Philosophical Significance of The Theory of'
Relativity", in Feigl and Brodbeck (ed.), Readings in The
Philosophy of Science (N.Y., 1953). ‘
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analytic - that is to say, a proposition'is either necesséry
or contingent: if it is contingent, then it must be a-
posteriori and synthetic; if it is necessary, then it muét;
be a priori and analytic. | . |

If we want to seriously challenge the above thesis;
we have only to see that it is not the case thét all
necessary (or a priori) propositions are analytic. More
.precisely, if we can discover at least one necessary

(apriori) proposition which is not analyfic, we will have
established that there can be a proposition that is both
neéessary and synthétic. Now let us go on to considgr
propositions P6, P7 and P8, ﬁhich are commonly accepted as
ﬁecessary. |

P6 reads, "Nothing can be simultaneously red and
blue all over." It might be argued that P6 is analytic
becéusé (i) it follows from another pfoposition A; or {ii) it
is.deducible from logic; or (iii) "nonblue" is‘part of the
meaning of ﬁred", that is, in some sense red excludes blue;
or (iv) there'is an implicit linguistic rule governing the
use of the word "red", and P6 is true by virtue of that
rﬁle. |

However, none of these argumenés appear cogent.

Let us consider eacﬁ of them in turn.

In case (i), the argument runs: if we say "surface

X 1s red at t" and also "surface ¥ is blue at t", we have

already implicitly asserted "x # y"; the formula, call it A,
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corresponding to this proposition would be
"(x)(y)(t)'(thFﬁytax#y)f, and ffom A, P6 foilowsfi'While it
is true that P6 follows from A, nonethelesé_since a |
involves the same situation as P6 it would not be analytic
in any of the senses described above; And if A-is not
analytic, theﬁ P6 is not either.

In case (ii), the formula corresponding to P6 would
be ~[(Ex)(Etf(th-th)]. This formula is certainly not
logically necessary, P6 is not therefore deducible from
principles of logic.

In case (iii), if "nonblue” is really part of the
meaning .of "red", then this means merely that "x is-red at
t" entails'"x is not blue at t",5 and our concern is just
whether such an entailment may be regarded as analytié or
not. Since it,is generally held that color qualities are
unanalyzable, "nonblue" can in no way‘be ascribed to the
meaning of "red" through any so-called analysis of the
concepts 'red" and "blue”. The proposition P66 therefore
cannot,-strictly speaking, be analytic: it tells us some-
thing more than what is contained in tﬁe concepts. Also,
if non-blue is part of the meaning of "red", tﬁen so is
non-yellow, non-green, etc. This juSt seems_absurd.'

.In case (iv), the implicit rule in gquestion may be

formulated as “~[(Ex)(Et)(th-th)]"-(in other words, we

4Vide Pap, op. cit., p. 388.

SIbid., p. 389.
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should not appiy the words "red" and:"blue“ to the same
surfaée at the same time), and this is merelf a linguistic
convention. But if such a rule is merely a linguistic
conveation (linguistic habit), it must be.subject to-
alterations oﬁing to possible cultural changes,'yét the
truth expressed by P6 would seem unaffected by cultural
changes, and this shows the above view is mistaken. The
untenability of such a verbalist thesis has already been’
discussed in the precedlng chapter, it is clear enough that
P6 cannot by these means be shown to be analytic. '

Let us now turn to proposition P7 in our list.
Proposition P7 asserts "3 4+ 2 = 5", and iﬁ is a necessary
proposition. If it is taken to be analytic, there afe fbur
possibilities:

(i) It follows from some premises or postulages;

(2) It is a taﬁtology;

(3) "3 + 2" is contained in the meaning bf ",

(4) It is true by virtue of implicit or explicit

rales for the use of symbols ™3™, "2", "4",
"=" and "5".
Let us discuss each of these possibilities in turn.
(1) Let us now consider one of thé most paradigmatic
postulate systems from which the entire arithmetic of

the natural numbers can be derived. This system',6

6See C. G. Hempel, "On the Nature of Mathematical Tfuth"‘

in Feigl and Sellars (ed. ), Read‘mgs in Philosophieal Analysis,
PP. 226-7.
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which was devised by the Italian‘mathematiEian G.
Peano, contains three undefined primitives ("O",
“Nﬁmber" and "successor"), five postﬁlates, and some
definitions; The first two postulates; among others,
are "0 is a number" and "The sucCessor of any number is
a number". Accbrding to Peano, l'is defined as the
successor of 0, or briefly as 0‘;7 2 aé 1', 3 .as 2' and
so on. And his definition for addition is:

(a) n+ o =n
Dl
(b) n+ k' = (n + k)'

With these stipulations, we can determine the sum of

3 + 2 as follows:8

3+42=3+1" (the definition of 2)

I

34+ (0')" (the definition of 1)

i

(3 +0)" (D (b) )

It

((3+0)")'(Dy (b) )

= (39" (0 (@ )
= 4 (the definition of 4)
=5 (the definition of 5)

The above proof seems to suggest that "3 + 2 = 5" ig
really analytic, because the latter follows from "the

stipulations which have been laid down-initially for

70' is taken to mean the-successor of 0; 1', the successor
of 1; 2', the successor of 2; and so on. V. ibid.

85ee ipid., p. 227.
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for the arithmetical éoncepts."9 But we think it is
worth while, first of ali, to examine careful;y Peano's

definition of addition (a), "n + o = n", where o and n

are natural numbers. Here, we realize that "n + o = n'

cannot be counted as tautologipal, since it is not
equivalent to either "n + o ='n +.0" or "n = n", which
are of the form "p'= p". Moreover, we cannot.argue
that "n" is already contained in "n + o", because the

relation of containment is irreversible, whereas the.

. proposition "n.+ 0 = n" may be written as "n = n + o"

without its truth being affected. WNeither can

"n'+ o = n" be said to be analytic in any Qf the other
senses, and it is more plausible that it should. be
synthetic rather than analytic. In fact, "n + o = n"
is for Kant a synthetic truth, and o (zero) expresses
only the void of extensive magnitude in intuition. If
we then admit that definition Dl(a) is nothing but a
synthetic stipulation, the proof of "3 + 2 = 5" would "
turn out to be a synthetic procedure, for instance, we
have to go synthetizing 3 and o into 3 in asserting
"((3 +o)")!' = (3')'6,.and so on. Hence the
proposition ﬂ3'+ 2 = 5" has not so far been shown to
be an analytic truth, but it could be a syntheﬁic

necessary truth; its necessity is not bestowed upon it

9

Ibid., p. 227.
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by stipulations, but is obtained through its

intuitive certainty. This, at any rate, is Kant's

view.

"3 + 2 = 5" is not a tautology, because it is not
equivalent to "3 + 2 = 3 + 2" or "5 = 5", which do
have the form of thenﬁgﬁﬁélogg "p = é"; |

"3 + 2" is nbf contained in the meaning of "5". If
someone does maintain that it is, I would certainly ask
him whether he thinks "78 - 73", "5/3125%, "7 x 3 - 16"
and all other‘numerical functions to which 5 is equal
are also contained in the meaning of "5", or
conversely, whether "5" is contaiped in the meaning of
"78 = 73", or "3 + 2" ox "5/31257, and so on. 0
Surely, "3 + 2" is not contained in the‘meaning of "s5",
hor vice versa, for in framing the proposition

"3 + 2 = 5" we need something more than the mere

analysis of "3", "+", "2" and "5" - more precisaiy,'in

" Kant's view, we must also appeal to the apriori

construction of concepts in time.

If "3 + 2 = 5" is said to be true by virtue of the

.rules for the use of symbols, it would invplve an

embarrassing situation similar to the one considered
in case (iv) of P6. For the rules in question are

merely conventions, and are subject to alterations. So

10

Vide A. C. Ewing, "The Linguistic Theory of A Priori

Propositions”, in H. D. Lewis (ed.), Clarity Is Not Enough
(London, 1963), pp. 147-170. '
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.it'would be mistaken ﬁe hold that "3 + 2 = 5" is frue
by virth of rules, insofar as the truth expressed by
"3 + 2 = 5" ywould seem unaffected upon changes 6f.
these conventions. Other reasens given in the.
precedlng chapter in connection with the cr1t1c15ms on
the verbalist .thesis may also be adopted here.

The last proposition to be considered we stated
earlier as this: "P8: If A is ear}ier than B and B is
earlier than C, A is earlier than g."

Ekactly the same example has been discussed‘in the
. preceding chapter, seEtion 2, "The linguistic aPproach", SO
here we have only to give a brief sketch of the:;easohs for
holding it is not analytic. These:reasons are the
- following: (i)”PB is not a substitution instance of a
logical principle (see Chapter 3, sections 1 ahd 2), it
cannot be counted as 10gicaily true in any sense; (ii)'The
linguietic rule governing the use:of'"being earlier" cannot
explain the supposed anaiyticity.ofePé; (iii) Finally, even
if it cen be deduced from some other premises, this is
insufficient to prove its suppo,ed analyticity.

As‘a resu%t of the foregoing examinations of.PG, P7
and P8, we find that;thej cannot in any obvious sense“be
counted as analytic; and if they are not analytic, they
mush be syntheticrsince this is the only possibility open.
On the other hand, they are commonl? accepted as nacessary

and apriori, in the sense that they are not deniable by any
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empirical facts or depéndent upon them. Thus we have
Proved there afe neceésary syhthetic propositions, or in
other words, thefe are synthetic apriori prbpositions.< So
we may conciude that there are three kinds of propositions
possible using‘the various combinations of apfiori,
.? ap6stériori, analytiec, and synthetic, they are (1) analytic
apfiori, (2) synthetic a posteriori, and (3) synthetic
apriori; the éossibility oEﬁgHEiYEic a.posteriori is
excluded because all aposteriori propositions are synthétic.

However, the above discussiohs of the existence of
necess;ry'synthetic propositions or synthétic‘a priori
propositions only represéﬁg'bniy a negative statement,.a
pogitive”statément‘as to their a priori syntheticity is now
required.. And this leads us to the hext chapter, whose

subject will be a detailed examination of the possibility

of important theoretical synthetic apriori propositions.: -



CHAPTER VI

KANT S DOCTRINE OF THEORETICAL

SYNTHETIC APRIORI JUDGMENTS

Tracing the‘discussiohs of the preceding chapters;
we arrive at the eoeclusion that there might actually
exist a kind of kebwledge which is Both s&nthetic and
apriori. In point of fact, the examination of this
knewledge is one of the most important topics in Kant's

philosophy. Now in order to elucidate the apriori

-synthet1c1ty of this knowledge, we shall dlscuss the

relevant portions of Kant's critical phllosophy

One o6f the major eoncerns‘of Kantfs critical
philosophy is to inguire into the nature and function of
synthetic judgments. A fundamental question of the Critique
of ‘Puve Reason is: How aré‘s&nthetic apriori judgments
éossible? With respect to theoretical syethetic apribri _
judgments, Kant dlscusses the various p0551b111t1es malnly
in the sections of the CHnttque tltled Transcendental
Aesthetic! and "Cranscendental Loglc .1 In 'Transcendental
Aesthetlc . Kant shows that there are aprlorl ferms of -
1ntu1t19n under which all appearances must stand. He then
shows how the apriori and synthetic character of mathemati-

calejudgments can be explained through these apriori forms.-

[
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In ’Transéendental Logic', he shows that there are non-
mathematical apriori COncepts.which.aré applicable‘to'
experience, and how theif ﬁroper apblication leéds to those
synthetic épriori judgments which are presupposed in common
sense and scientific thought about nature.l In these
expositions and deductions, Xant argues fér the view that
objects are made to conform to concepts instead of vice
versa. He attempts to prove this view apodeictically.2
This view was compared, by Kant,'to Copernicus' érimary‘
hypothesi53 in the sense that "Copernicus'explained the
apparent motions of the heavenly bodies as due to the motion
of the observer on the earth [,and] Kant similarly explains
thé cqpareﬁt characteristics of reality as due to the mind of
. the knower."4 Objects of knowledge are made to conform to
concepts, or in Kant's words, "the [apriori] representatiop
alone must make the object possible."5 This is a funda-
mental principle in Kant's epistemology; This,representa-‘
tion, which is both synthetic and apriori, can be éifher of
two kinds, namely, either of pure intuition or of pure

concept. We shall now consider the former, and see in what

2

lVide K&rner, Kant, p. 43.
BXXII n.
3

BXVI; BXXXII n.

4Paton, I, 75; vide also ‘Smith, Commentary, pp. 22-25.

5B125.
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sense, for Kant, this synthetic apriori representation makes

il

. an object possible.

1. Space and Time

dudging and perceiving are, acéording to Kant,
'irreducibly different. This is evident from his view that
judging and perceiving are functions of two distinct"
faculties of mind, understahding and sensibility. These two
faculties are the two sources of human knowledge; through
the first objects are given to us, and through the second
they are thought. Kan£ explains this as follows. "The‘
capacity (receptivity) for receiving representations through:
the mode in which we are affected by objects, is entitled
sensib'zllilty. Objects are given to us by means of sensibility,
and it alone vields us intuitions; they are thought through
the understanding and from the understanding arise cm«wptsﬂﬁ-
The undetermined object of an empirical intuition is called
an appearance: the matter of which is sensation, which is
the effect of an object upon the faculty of representation;-
the form of which is pure intuition, which so determines
the manifold of appearance-that it allows of being ordered .
in certain relations.7 The given, for Kant, is ah
appearance, it is the result of the 'interaction' of sensi-

bility and external things, and it must fall under certain

6Al9 = B32-33.

7Vide A20 = B34.
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forms,. némely the forms of space and time. These_fdfms, |
which lie ready for sensations;qn@ori_in_the nind, may also
be termed the pure forms of sensibility, or pure‘intuitions;

In the "Transdendental Aesthetic" Kant sayS'that
there are two pure forms of sensible intﬁiéion which serve
as principles of apriori knowledge, namely, space and time.
The former is the pure form of outer sense, while the latter
is ;he pure form of inner sense. They are the neceééary_
forms through Which an object can be given, that is to say, -
‘whatever can be given must be given in these pure forms of
sensibility. The representation of an object, therefore,
must have the formal characteristics of space and time.
These formal charagteristics, however, do not represent. any.
property of things-in-themselves, nor do they représent them
in their relation to one another.8 They are nothing but the
subjective conditions of sensibility, under which alone.
outer and inner intuitions are possible for us. In Kant's_ 
view, "space and time, as the universal and necessary system of
relations which is the condition of the particular relations
in which appearances are given, must be due to the nature of

the mind."9

The argument is explicitly stated in the
"Pranscendental Aesthetic". For example, with respect to
time, he writesf

Time is not something which exists
of itself, or which inheres in things

8A 26 = B42.

9Paton, I, 136.
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-as-an objective determination, and

it does not, therefore, remain when
abstraction is made of all subjective
conditions of its intuition. Were it~
self-subsistent, it would be something
which would be actual and yet not an
actual object. Were it a determination
or order inhering in things themselves,
it could not precede the objects as
their condition, and be known and
intuited a priori by means of synthetic
propositions. . But this last is quite
possible if time is nothing but the
subjective condition under which alone
intuition can take place in us. For
that being so, this form of inner
intuition can be represented prior to
the objects, and therefore a;uiorilo

The argument with fespect to space is formulated in the same
way.l1 One more poikt should, however, be noted, and it is
that, while spacé is only the apriori condition of outer
appearances, time is the fofmal apriori condition of all
appedra‘nees whatsoever. The reason for this lS that all
representations, either of outer sense or-qf inner sense,
belong to our inner state as determinations of the mind, and
must therefofe conform to time - the formal condition of
“inner intuition. Time is only the mediafe condition of
vouter appearances; the immédiate cohdition of outer
appearances is space. Since these forms are necessary ‘if
there is to be intuitions, and presumably éppearances, they -.
have empirical reality aﬁd "objective validify in respect of

all objects which allow of ever being given to our sensés."12

1053233 = B4o.

11,06 = B42.

12A35 = B52.
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That is to say, no object can ever be given to us in
experience which does not conform to the condition of time
or space or both. Space and time are empirically real, but.
are also, for Kant, transcendentally ideal; i.e., they are
nothing at all, if we cease to regard them as conditions of
possible experience. They can not be ascribed to the
objects in themselves (apart from their relation to our
intuition) in the way either of subsistence or of
inherence.l3 In other words, if we examine space and time
carefully in the context of Kant's transcendental philosophy;
we will find that spatial and temporal characteristics
belong only to objects of experience, not to things-in-
themselves.14
According to Kant, the above idea is fundameﬂtal to
the understanding of pure mathematics. Kant made this point”_-
clearly in the Prolegomena. He writes,
Without such a deduction [i.e., the
transcendental deduction of the
notions of space and time] and the:
assumption 'that everything which
can be given to our senses (to the
external senses in. space, to the
internal one in time) is intuited
by us as it appears to us, not as -
it is in itself', the truth of pure
mathematics may be granted, but its

existence could by no means be
understood.15

13Ipia.

14Paton, I, 144.

1§Prolegomena, § 12.
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By means of a éraﬁscendental deduction or—ekﬁosition,.KanE
exhibits the notions of Space and Time as principlés from
which fhe-pdssibilify of other synthetic abriori knowledge
can be understood. The transcendental deduction shows, |
(1) that‘such knowledge éoes‘really‘flow from the givenﬁ
notions of space and time; (2) that this knowledge is
possible only on éhe basis of a particular ASsumption about

16 -Here the assumption is that space and

' these notions.
tiﬁe.are apriori intuitions.

In thé metaphysical exposition we are shown that
- space is at once a pure intuitioh and a necessary form of
appearances (or form of intuiﬁién). Now provided thé; we
may have an exact science of this pure form of intuition,
that séience must then not be obtained frcmlexpe;ience, but
can only be obtained apriori. Further, this science ﬁay be
uniﬁersally applied with validity to experience, and so |
thereby have a general and formal reference -to, or |
description of it. It is therefore also synthetic.
Geometry is a science of this kind. As Kant says,
"Geometry is a science which determines the properties of
-'space synthetically, and yet apriori."17 For egémple, the
geometrical judgment that "the straight line between two

points is'the shortest" is apriori, for it carries with it

16p25 = B4o.
17

B40 A25.
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a necessity, which cannot be derived from experience,18 and -

we do not have to measure the actual length between %he two.
points.in order to make such a judgment. It is also
synthetic, for the concept of the shortest is wholly an
addition, and cannot be derlved through any process of

analysis, from the concept of a stralght llne - which

contains nothing of quantity but only something of quality.l9

But we have to appeal to iﬁtuition, only with whose aid is
the synthesis possible. Kant explains this point more
fully in Prolegomena:

For mathematics must first present
all its concepts-in intuition, and
pure mathematics in pure intuition;
that is, it must construct them.

If it proceeded in any other way,

it would be impossible to take a
single step; for mathematics
proceeds, not analytically by
dissection of concepts, but
synthetically, and if pure intuition
be wanting there is nothing in which
the matter for synthetlc judgments

a priori can be g:l_ven.20 ) -~

In other words, a priori construction is neceésary in
framing judgments of this kind. That is to saf, they depend
on the "construction of concepts", by which Kant means
presenting apriori in concreto (i.e. in the single intuition)

the intuitions which correspond to the-'concepts.21 Besides

18V. Al0 = Bl4.

19Bl6.

20Proleg0mena, § 10 '(L.W.B. p. 30).

213741; Prolegomena, 87 (L.W.B. p. 28).
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, theée.synthetic judgments in geometry, Kant admits thét

» fhefe are aléo in geometry analytic judgments such as_"An
equiangular triangle has three equal angles" and "An
isosceles.triangle has two equal siﬁes?, but these sefve
only as "links in the chain of methodf and not as
principles.22 As principles, they are necessérily valid of?
spaée, and conéequently of anything that might be
encountered in space, because space ié nothing other than
the form of all outer appearances, and it is the form under
“which alone objects of sense can be given to us.23 Quter
éppearanceé, therefore, can never contain anything, with
~respect to their form, other than what geometry prescribes
for them.

Acoording to Kant, time as the pure form of inner
sense has, unlike spaceé, no speciél science connected with
it. Perhaps ‘it is owing to the fact that time is the form
of relations between inner states or representations that
wé can not work out an externalized determination df it.

In the Digsertation, Kant exprésses‘ this basic view:
Pure mathematics treats of space in
geometry and of time in pure
mechanics. To these has to be
added a certain concept which is in
itself intellectual, but which
demands for its concrete actualisa-
tion the auxiliary notions of time

and space (in the successive
addition and in the juxtaposition

22317,

2%%@2¢gmwna, Part 1, Remark 1 (L.W.B. p. 34).
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of a plurality.) This is the

concept of number which is dealt

with in Arithmetic.24
ként here says explicitly that since arithmetic achieVes'i£é
concept of number through construction by the successive
addition-of unitS'iﬁ time,25 it must be based upon the pure.
intuition of time. Consider the arithmetic proposition
7 + 5 =12, which is, for Kant, a synthetic apriori
judgment. We canﬁot obtain the concept of 12 by a mere
analysis of the concepts of 7, 5 and +, for the concept of
the sum of 7 and 5 cpntains nothing except the union of the
two-numbers into one, and this suggests no particular"
single number which combines both. But we may call in the
aid of dots or beads or fingers, with the help of which we
ca; construct éériori the numbers in pure intuition, and, by -
adding one to the other, unit by unit, we arrive at the

26 In so doing, however, we have

nﬁmber 12 which is the sum.

to go outside these concepts and exhibit apriori the

intuitions which correspond to them. The judgment is there-

fore apriori and yvet synthetic. This will be made clearer

when we discuss the schematism and the axioms of intuition.
In addition to its being the basis of Arithmetic

science, the pure form of time also makes poééible the body

of apriori synthetic. knowledge which is presented in the

24TranslatiOn in N. K._Sﬁith, Commentary, p. 128.

2%%wlegmwna, §10 (L.W.B. p. 30).

26Vide B15-16 and Paton, I, 160.
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general theory of motion, where motion, as alteration of

place, is poséible only through, and in, the repfesentatidn

of time.‘27

Finally, Kant concludes the "Transcendental
Aesthetic".by answering the‘question with which he begins,"
"how are synthetic apriori judgments possible?' His answer
is as follows: |

When- in a prior?i judgment we seek to

go out beyond the given concept, we
come in the g priori intuitions upon
that which cannot be discovered in

the concept but which is certainly
found a priori in the intuition corres-
ponding to the concept, and can be
connected with it synthetically. Such
judgments, however, thus based on
intuition, can never extend beyond
objects of the senses; they are valid
only for objects of possible
experience.28

However, since the act of judgment is not a fuﬁction of
sensibility, we cannot frame any judgment by merxely having
the manifold of pure intuition, for the conceptual element,
i.e., the synthetic activity of the understanding,-ié

essential and so far we do not have it.29 The consideration

27’1}&32 = B48.

28593

29Vide B138: "To know anything in space (for instance, a
line) I must draw it, and thus synthetically bring into
being a determinate combination of the given manifold, so
that the unity of this act is at the same time the unlty
of consciousness (as in the concept of a line); and it is
through this unity of conscious that an object (a
determinate space) is first known. The synthetic unity of -
conscious is ... an objective condition of all knowledge."
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- of this conceptual element and its principles. is therefore
also required. We thus come.to the following section on

pure concepts.

2. Pure Concepts of the Understanding

As we have said above, there is a fundamental,
principle in Kgnt'é epistemology which states that all
objects of knowledge must conforﬁ to the apriori
representations of reason. This principle tells us that in
conétituting knowledge, the formal elements as well as the
material elements are necessary. These formal élements
inélude not only the:apriori forms of intuition but also
the pure concepts of the understanding. By means oflseﬁse,

objects are given to us; by means . of the understanding
30

(from which concepts arise) objects are théﬁght.
Accofding to Kant, concepts are of two kinds, namely,
aposteriori and apriori. - There can be no doubt that the
judgments in which we apply these concepts should
ultimately refer to intuitions, either directly or
indirectly.31 'However, the way in which they refer is
different in each case. As apostefiori concepts they have
" “been abstracfed from intuitions and so can be used to refer

to the objects of intuition. But the guestion arises, how ‘

and to what can apriori concepts refer? Kant provides a

30533,

31y, B33 and B747.
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detailed answer to.this question in‘the “Ahalytic of
'Concepts." =If we.are to understahd this detailed ansﬁer,
twb points should be noted: (1) Apriori'concebts differ
from aposteriori concepts insofar as the former‘only |
describe intuitions which are given:aprior;;-(Z) the
reference of apriori concepts to intuitions (while
describing them) is a kind of ofdering, whereas the
reference of aposteriori'concepts to intuition is but a
mere describing.32 .But what is an apriori or pure conﬁépt
- of the unaerstanding? Are aPriori'concepts necessary for
objective judgments? In answering qgestions'such as these,
Kant, first of all, puts forward the fOllowing:

The same function which gives
unity to the various representa-
tions .in a judgment also gives
unity- to the mere synthesis of
various representations <n an
intuition; and this unity, in its
most general expression, we
entitle the pure concept of .the
understanding. The same under-
standing, through the same
operation by which in concepts,
by means of analytical unity, it
‘produced the logical form of a
judgment, also introduces a
transcendental content into its
representations by means of the
synthetic unity of the manifold
in intuition in general. On
“this account we are entitled to
call these representations- pure
concepts of the understanding,
and to regard them as applying
a priori to objects,..33

'32Vide Kbrner, Xant, p. 29.

33

A79 = B104-105.
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As Kant has made clear in the above passage, the '
pure concept of the understandlng is a concept of the unity
of the synthesis which is necessary to construct any object
of experlence, and thlS concept can receive a transcerdental
1contentj(1.e., a schema) from the synthes1s of time and
space, with which it is then able co apply apriori to.
objects. The sYnthesis.in question, we shquld note, are
fundamental for framing knowledge of any kind. By
| synthesis, Kant understands the act of putting together
different representacicns} and of grasping whap is manifold
in them in one act of knowledge.34‘ Without such a
.synthesis, the manifold ibe it given-ehpirically or apriori)
canenot‘be known in anyhother‘way. Within this synthesis
Kant distinguishes the following elements: (1) the manifold
of intuition must first be given, and then, (2) brought into
the synthesis of imagination, "a blind but indispensable'
function of the soul."35 Then through (3)'the application:
of concepts, a necessary synthetic unity or objeccive
reference of this synthesis is given.36 Such a synthesis'
is pire, if the manifold is not empirical and is given
apriori. By unifying:the manifold of pure infuition
through the application of_pure coﬁcepts, we confer

objective reference upon it. These pure concepts, which

345103 = a77
35578 = B103.
36

A78-79. = B104.



Kant also calls categories, are twelve in number, and ‘are

classified into four groups. Here is Kant's list:

- I, Categories of quantity:

(a) Unity:
(b) Plurality:;
(c) Totality.

IT. Categories'of Quality:

(a) Reality;
(b) Negation;
(c) Limitation.

III. Categories of Relation:

(a) Inherence and Subsistence;
(b) Causality and Dependence;
(c) Community.

IV. Categories of Modality:

(a) * Possibility-Impossibility;

(b) Existence-Non-existence;

(c) Necessity—Contingency.37

These categories, Kant claims, are apriori and

84

objectively valid: although they can never be derived from

experience, they are nonetheless necessarily'applicable to

it. However, in Kant's exposition it is not clear that the

application of the Categories is a necessary condition for

objective experience. This was quite explicit in the case

37580 = B108.
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- of space andrtime. In the case of the latter, it:is ohly

: by means of such pure forms of sensibility that an object‘
can appear to us, and so can be an pbjedt of empiricél -
intuition; "space and time are pure intuitions which

- contain apriori the condition of the possibiliﬁy of objects
nés appearances..."Bal In the case of thelformer, since
there is no immediate relation between appearance and
‘understanding, we may surely intuit something having it

" conform to the forms of the understanding. That is to say,
we can have experience without passiﬁg objective empirical
jﬁdgments, but we can.not have objective experience

without intuition. For this reason, Kant intendéd to

solve the following problem in the "Transcendental -
Deduction", namely, how can subjective conditiqnslof_
thoﬁght have objective validity? Or in other words, how
can subjective conditions. of thought furnish conditions’

for the possibility of all knowledge of object5239 In

order'to answer this question, Kant presents a directory
‘principle for this whole inquiry which is this: “that
[apriori concepts] must be recognized as:z?rﬁni
conditiéns of the possibility of [objective] e#perignce

W

whether of the intuitions which is to be met withVin it. or

38,89 = p122.

39V. A89 = Bl22.
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of the thought."40 In the light of this principle, we
shall proceed to an investigation of the reiation between
intuition and thinking and also of the way in which’
objective experiences are constituted.

What can be given through a sensible intuition is
nothing but the manifold of representation received.without
‘any combination. It is, sans concepts, but "a sﬁréam'oﬁ
impfeésions," or, to use William James' expression, "a big
blooming buzzing confusion."4l This combination, since it
is the spontaneoué unifying work of the faculty of
~ representation, can never come to us through the mere
;eceptivity of sensibility. "[Alll combination", says
Kant, "- be we conscious of it or not, be it a combination
of the manifold of intuition; empirical or.non-empiricgl,
or of variops concepts - is an act of the understanding.

To this act the general title 'synthesis' may be assignéd,
as indicating that we cannot, represent to ourselveé
anything as combined in the object which we have not our-

42 "[Tlhe concept of

selves previCusly combined..."
combination includes, besides the concept of the manifold
and of its synthésis, also the concept of the unity of the

manifold. Combination is representation of the synthetic

4°A94 = B126.

4'.I'William James, Some Problems of Philosophy {New York, 1911),
Ch. 4.

42B13.0.
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43

unity of the manifold." But such a synthetic unity is

not.tqige'iééntified with the category of unity, which
however, like the other categories, must have its
foundétion grounded on the former. The synthetic unity of
a manifold is therefore a necessaryvabndition for applying
categories. Héving synthetic unity,- the manifold must_thén
be thinkablé by the same subject, the 'I' in which it is
found. Otherwise, thinking of the manifold would be

rendered impossible.

It must be possible for the

'I think' to accompany &dll nmy
representations; for otherwise
something would be represented
in me which could not be
thought at all, and that is
equivalent to saying that the
representation: would be
impossible, or at least would
be nothing to me. That repre-
sentation which can be given
prior to all thought is en-
titled intuition. All the
manifold of intuition has, _
therefore, a necessary relation
to the 'I think' in the same:
subject in which this manifold
is found.,, '

This necessary relation is precisely that the 'I think' must
be capable of accompanying all of the manifold of intuition

which is found in the 'I'. The representation of this

43154,

44B131-—2.
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relatioﬁ Kant calls "pure apperceptidn" or "original
apperception". The appérception is ﬁure because it is not
empirical’ and“coﬁfingéﬁt. It is.a;so original "because itl
is that- self-consciousness which, while generating the

‘”representation 'T think'..., cannot'itself be accompanied by

45 he unity of this apper-

any furthef representation."
ception Kant calls the. transcendental unity of apperception (or of
self-consciousness), and i£ is only through‘this that
apriori knowledge is possible. 8. Kdrner puts Kanﬁ's view
in more ordinary terms. He writeé, "a manifold of
[represenﬁation] may or may not be an <t which can carry the
burden of properties and relations. (In the latter case
there is synthetic unity in the manifold.) There can.be no
it unlesé there is an I which could be aware of it and

. _thereby of itself. (The possibility of this relation
between I and it is the pure or original appe;rception.)“46
.In a word, if a manifold of representatiﬁn is to be
thinkable or to be able to become an object for me, the
 transcendental unity of apperdeption'must-be presupposed;
The prinéiple expressiné this necessary condition for
objective knowledge Kant éonsiders the highest principle in

the whole sphere of human knowledge. This principle Kant

galls the principle of synthetic unity. It is stated like

45Bl32.

465. Kbrner, Kant, p.'62. I have put 'representation' for

'presentation' here.



- 89
this: "The supreme principle of the same possibility_[df
all intuition] in its relatiOnjto understandiﬁg, is thaf all
the manifola of intuition should be subject to conditions of
the original synthétic unity of appgrc:eption."47 .That is to
say, in so far as the manifold of pepresentatioﬁslmust
allow of being combined in one consciousness, they are
subject to this'principle. The reason 1is simply that
without such synthetic unity of apperception, nothing.can be
thought or known. This synthétic unity of apperception is |
an objective condition of all knowledge, since it alone
conétitutes the relation of the manifold (of representations
of intuition) to an iject or, in other words, that through
which alone the former is united in a concept of the |
latter.48 Nevertheless, "it is not merely .a conditioﬁ that
1 myself_reéuire in knéwing'an-object, but is a condition .
under which every intuition must stand in order to become an
object for me."49

The above sﬁated principle, is, indeed; an analytiq
proposifion, for it asserts nothing but this: "all my
representations in any given intuition must be subject to
that condition under which alone I can ascribe them to. the
identical self'as_my representatioﬁs, and so can comprehend

them as synthetically combined in one apperception through

47g136.

. 48

vide B137.

49g133.
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50 Nevertheless, it

the genéral expression, 'I think'."
shows the necessity of a synthesis of the manifold given in
intuition, without which no human knowledge is possible.

So far, we.have only shown that the synthetic unity
of apperception is a necessarf'condition of the experience
of an object. But here a guestion arises; how can we arrive
at such a unity? In order to answer this question,.Kant
first examines judgments. According to him, a judgment is’
only "the manner in which given modes of knowledge are
brought to the objective unity of appercepfion."51 For
instance, in the judgment 'Bodies are heavy', we only
assert that the two representations 'bodies' and 'heaﬁy'
belong to c;_me another in virtue of the necessary unity of apper-
ception in the synthesis of intuitions, that is they are
determined to be combined in the objeect according to ...
principles which are derived from the fundamental principle
6f.tﬁé‘transceﬁdental unity of apperception.52 Now that
-which can bring synthetic unity into the manifold of given
representations must determine them by means of the logical
functions of judgment, and thereby bring them under one
pure apperception. And since the categories are.just these

functions of judgment, insofar as they are employed in

505133,

S1lp141.

525142,
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detérmiﬁation of the“manifold of a éivén intuition, we'éome,
at.last, to the following important conclusion, "the
‘manifold in a given intuition is necessarily subject to the

'categories.ﬁ53

3. Schemata

Iq'the préceding section, we have shown that

accérding to Kant, the appliqabiliﬁy of the categories;to
_sensible intuitions is a necessary condition. of objective
eﬁperience. But if the categdries can only determine the
manifold insofar‘as'it is given in an empirical intuition,
we have as yet not sﬁoﬁn it is possible to have any |
synthetic apriori knowledge of objects. Now fortunately,
the catégo‘ries are also able to apply to sensible objects 'Ln
-general through their transcendental determinations in time.
Since time is the formal coﬁdition of the connection of all
representations} the catégories provide us-with the
necessary characteristics of any object of experienée.
Thus they enable us to anticipate these characteristics
independent‘of experiences. But such.a transcendental
determination can noE{take place unless we call in the
. necessary unity of pure (productive) synthesié of"

imagination,S4 the principle of which is "the ground of the

53p143.

4Imagination is "the faculty of representing in
intuition an object that is not itself present." (B151l).
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possibility of all knowledge w55 Sensibility’ahdlunder—'
standlng are two extremes that "must stand in necessary
connectlon with each other through the mediation of this
transcendental function of.imaglnatlon, 56,only by virtue
“of which the categories can be brought into relation to
sensiblelintuiti_on'.57 So by its means we can bring the.
pure intuition of time, through the functions of categories,‘
; into the original synthetic unity 6£_apperception. In so
doing, we determine:apriori the pure intuition of time, and
therefore also determine apriori the characteristics of
objects of experience in general, for to this formal
condition they must be sﬁbject. Or more precisely, through
the transcendental synthe51s of 1maglnatlon, we determine
in general the form (time) of the inner sense with respect
to all representations,58 and the determinations obtained
are necessary characte#ieticsﬂof all objects so far as they
:are‘known to be combined byﬂthe same synthesis in one time?

The notion of such a transcendental determination

of time is, in fact, a central idea in Kant's Schematism,

which treats of "the sensible condition under which alone

>3a118. T

565121,

571pid.

58Al42 = B18l.

59Paton,‘II, 39.



.83

pure concepts of" understandlng can be employed. w60 By

"applying pure concepts of understanding to objects Kant
means subsuming objects under them. Whenever we subsume an
object under a concept there must be some homogeneity
between the representation of the object and the concept.61
But the categorles, since they and sen51ble intuitions are
heterogeneous, can never be derived from any 1ntu1t10n. So
kwe must search for some third thing which is able to
connect the-categories and intuitions, and which will make
the application of the former to the latter poésible. This
mediating representation must be pure, intellectual and
‘sensible, and, of course, homogeneous both with the
categofies and with‘the appearances.62 .In Kant's view,
such a representation is the transcendental determination
of time in accordance with rules,63 which, as the tranecenﬁ
dental schema of the categories, first realizes them‘:64
This transcendental schema is homogeneous, on the one hand,
with the category (inasmuch ae it is universal and rests on

an apriori rule) and, on the other hand, with appearances in

as much as every empirical intuition occurs in time and

605136 = B175.
®12137 = B17s.
®2p138 = B177.
635184,

45186 = al4e.
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65

" lasts through time. A schema, as a schema of a category,

is quite different from the schema of either an aposteriori
or a mathematical concept. (Of the latter Kant says, it is

a "representation of a universal procedure of imagination

66) The schema of a

category is simply the rule of the pure synthesis,67 or

in providing an image for a concept."”

perhaps that "specific kind of « priori combination whichr is
produced by the synthesis of imagination and is in
conformity with the'principle of synthesis (or rule of
unitj) conceived in the category."68 This schema is a
trénscendental product of-imagiﬁation,,a product which '

| concerns the determination of inner sense in general with
respect to the conditions of its form_(time); and with
reference to all representations, éo far as these must be
connected apriori in one concept according to the unity'bf

69

apperception, This product results from the synthesis

conceived in the schematized category, and therefore is a
necessary characteristic of all temporal objects.70 .In

other words, the schemata may be described as the universal

temporal characteristics of sensible objects, namely, that

55178 = A139; Paton, II, 30.
665180 = al40.
67

Al42 = B181 & Paton, II, 37, 38.

68Paton,'-II, 38.

692142 = B181.

7OPaton, IT, 43.
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without which objects would not be objects in time. 'And as
such, they are also described as formal conditions of
71

sensibility, the conditions which the‘categories must

contain apriori in themselQes if they are td apply to any
object.72 Thus, while the transcendental schemata make
possible the application of categories'to sensibLe objects
given under the form of time, they also restrict the

73 That is, according to Kant,

employment of the‘categorieé.
all employment of categories is merely emﬁﬁ%cal (i.e.,
within the bounds of possible experience) and relates

‘ solely to appearances; thus, the transcendental employment
of the categories to things—in-themselves is consideréd
illegitimate. If we omit‘such-a.restriction the catégdries“
ﬁill have a purely logical function signifying only the
baré unity of representations, cofresponding to Which,‘
however, there is no given object.74 More precisely, the
categories would, in -such a case, be Witﬁout meaning or
content.75 This will be clearer if we remember Kant's

remark thét “thoughts without content are empty, intuitions

7ly. B186 = Al46 and B179 = Al40. Cf. also B186, "The
schema is, properly, only the phenomenon, or sensible -
concept of an object in agreement with the category."

725140 = B179.

73y. Al46 = B186 and AL40 = B179.
745136.

75

B6.
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76 Thus if the categories are

empty they will never yield knowledge of any objects,77

without concepts are blind".

unless it be merely the schemata as their "transcendental

gontent."78

According to Kant, the schemata of<th§ categories
fall into four groués. Those four groups are as follows:
_quantiéy, gquality, relation and modality. The schemata are
apriori time-determinations in accordance with rules, and
these relate to (in the above order) (1) the time—serigg,
(2) the time-content, (3) the time-order, and (4) thg scope

79

of time in respect of all possible objects. The schema

of the category of quantity contains and makes possible the

representation of the generation. (synthesis) of time itself

80

in the successive apprehension of an object. The schema

of the category of quality contains and makes possible the

81 The schema of the

representation of the filling of time.
category of relation contains and makes ﬁossible the
representation of the connection. of perceptions with one

another at all times according to a rule of time-

T6gvg .

775136, ' ‘ 7

78y. a7s.

797145 < B184.

80Vide Paton, II, 60 & n.3; Al45 = B184, I partly adopt

Paton's translation here.

8l pia.
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determination.82 The schema of the category of modaiity
contains and makes possible the representgtion.of time
_étself as the correlate of the determination whether and how.

83 All these schemata describe,

an object belongs to time.
in wvarious aspects, the sensuous characteristics of objects
of experience. The first two determine the features of the
object; the third does ﬁot describe any features at all but
only determines the object~in its relation to'other objects;
the last one concerns nothing about the world of fact but
only about its relation to our cognitive faculties.84
Nevertheless,. Ehey‘all express oné and the same function,
that is, they mediate the.subsumption of the appearance
‘under the categofies, and thus render possible the‘
application of categories to‘aﬁpeérances. .I shall now set

85 of transcendental schemata without any

down the list
further description.

(1) The schema of the categories of quantity (unity,

plurality, totality) is numberBG, which Kant also

called guantity as a phenomenon.

821114,

83Ibid.

84Cf. A233-5 = B286-7 and S. Kdbrner, Kant, p. 89.

%5vide B182-4 ana Paton, IT, 44-60.

86B182: Number is "simply the unity of the éynthesis of

the manifold of a homogeneous intuition in general.™
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(2) The

schema of the categories of quality .(reality,

negation, limitation) is degree.87

(3) 'The‘scheméta of the categories of relation include the.
foliowing:

a) 'The schema of substance is permanence in time.

b) The schema of causality is necessary succession,
or succession of a manifold insofar as it is |
subject to a'rule.sa

c¢) . The schema of community is the necessary co-
existence'of thé accidents of ope,substance with

-those of another, or their coexiétence according
“to a universal”;ule.
(4)  The schemata of the catégories of modalityAare these:

fa)“.The sqh?ma of possibility is "the agreement of the

e ""s§ﬁfﬁé%§$ sf different representations with the
conditiohs of time in general."89 .

' b) The schema of actuality is "existence in some-
deferminate time.f'90

c) The schema of necessity is "existence of an objec£
at all times."91 |

87p183.
881pia.
895184,
01piq.
91

Ibid.
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‘4. The Principles of the Understanding

Té the extent that we have discussed the application
of é category, we have found that this is legitimate only
insofar as it refers to the unity of a manifold combined
synthetically in one apperception. Also, the category must
cpntain in itself a sensible concept,92 or rather, certain
éensible conditions of the inner'sense.,93 i.e., its schema,
which entitles. us to apply the category to objects in a
éynthetic apriori judgement-.94 Such a sfnthetic apriort
judgment,'which shows how the schematised category must
apply to all 6bjéct§ of exberience, is called a prineiple of
the understanﬁing?“;This principle is, for Kant, nothing
but a rule for the objective use or empirical use of the
schematised category.95 In other words, it is a rule
. stéﬁing a restricting condition which governs.its applica-
tion to objects of experience. In the absence of this rule
no oﬁjective experience would be possible. "[Tlhe
conditions. of the possibility of experience in general are like~
wise conditions of the possipility of the objects of experiénce,. .-

for this reason they have objective validity in a synthetic

92More precisely, a sensible concept "of an object in
agreement with the category™ (Bl86 = AL46).

35170 = a140.

947148 = B187

95y, B200 = Al61 and B223 = Al80.
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apriori judgment.“96

As a principle of the understanding, it
must be apriori since it is a necessary condition of |
'experience and so must be 1ogically independent of all
experience and all impressions of sénse. Yet, it must also
be synthetic, since it asserts something about expefience,
~i.e. it asserts that every object of experiencé must be a
#ubstratum ofrthe ca£egory, where the iatter lies outside
the coﬂcept of the former. "

' The synthetic apriori principles are dealt with by
Kant.in the "Analytic of Principles." They are found to be
just those principles'whiéh render natural sciencé possible;
and this is no mere coincidence. Kant clearly says that
"The pfinciples of possible experience are ... at the same
time univefsal laws of nature, which can be known apriori,"97
where "nature" is taken to mean 'the.complex of things as
ébjects of possible experience'98 or an_'agg;egate of
appearances.'99 Nature, as the compiex of objects of
possible experieﬁce or as the aggregate. of appearances - but
not a thing in itself, must be subject to the principles of

possible experience. Thus, these principles may be called

the universal laws of nature. 8Since these principles,

96,158 = B197.

ngroZegomena § 23.

gaRroZegomena § 17.

99,114,
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according to Kant, must also have their origin in our_minds,
it is not surprising that Kant says that "nature should’
direct itself according to our subjective groﬁnd of
apperception, and should.indeed depend upon it in respect of

its conformity to law...,“100 nor that he should say that the

. . ' 10
order and regularity of nature "we ourselves introduce,"” 1

102

"we ourselves originally set them there.” Thus,

according to Kant,'these'principles are universal lawleB.

which the understanding prescribes to nature.104

This will
become clearer in the discussion that follows.

hé we have noted; the principles of pure under-
standing are simply rules for the objective use of the
. categories; they relate thé*qategdries to possible experi—
ence. So on Kant's analysis, these pripciples fall natur-—-
ally into four groups which correspond to the table of
categories: (1) Axioms of Intuition, (2) Anticipations,of

perception, (3) Analogies of experience, and (4) Postulates

of empirical thought in general. In the above list, the

100All4.

101455,

1025154,

103It should be noted that special laws, as opposed to
universal laws, concern only those appearances which
are empirically determined, and can not in their
character be derived apriori from the understanding.
See Bl65. -

104Pr'oZegomena § 36.
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tirst two are concerned with only the formal aspect of.

quantity and quality of objects of intuition, while the

. last two are concerned with the ‘exist‘encelo6 of these

objects in relation either to one another or ‘to the under-

standing. The former are called the Mathematical

principles,107 which treat the synthesis of the homogeneoﬁs

manifold where its consituents do not necessarily belong to

one another.'?® The latter are called the dynamical

109 yhich treat the synthesis of the manifold, =

principles,
where "its [heterogeneous] constituents necessarily belong to
one another, as, for example, the accident to some substance,

110 In other words, the .

or the effect to the cause.”
mathematical principles deal with the apriori conditions of
intuition - the absolutely necessary.conditions of any

possible experience; the dynamical ‘principles deal dnly

with the conditions of the existence of the objects of a

possible empirical intuition.lll Through these principles
1054161 = B201.

1065160 = B199.

107A162 = B201.

}08A162 = B201 n. The synthesis in question can be divided

into the synthesis of extensive quantity and the syn-
thesis of intensive quantity.

1093162 = B201.
110,162 = B201 n.
111160 = B199.
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of pure understanding, the speciél principles of mathe-

matics and dynamics become possible. I shall attempt to

discuss these principles in turn as follows.

I.

Axioms of Intuition"

There is one principie underlying- the axioms of
intuition. The principle is: "All intuitions are
extensive magnitudes."112 By extensive madnitude Kant
means that in which the representation of the parts

precedes and renders possible the representation of the

) who'le.113 Space and time are extensive magnitudes;

their parts can only be known one after another.114

‘The determination of space or time, or both, however,

" is that which is contained apriori in the appearance as

their form. This is what Kant calls "an intuition in

115 that is, the empirical form of the

space and time,"

appearance as opposed to its matter given in sensation.
In his attempt to establish this principle he

argues as follows: We cannot apprehend any appearance

save through the successive synthesis of the homogeneous

manifold of the determinate space or time which it

1
113
114

115

122162

B203

B202.

Ale2.

V. Paton, II, 113.

Ale2 = B202.
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occupies.116 Thus, the perception of an object, as

appearance, "is only possible through the same synthetic .

unity of manifold of the given sensible intuition'."117

But this synthetic unity of the homogeneous manifold is

just what is thought in the concept of nmgnihak,lls or

more precisely, the category of extensive.quantity.119
And so all objects, as appearances, are necessarily
subject to this c&tegory; in other words, they are all
without exception extensive magnitudes.‘

Here Kant's primary purpose is to esfablish the
applicability of the categories-to_objects of
experience, or to put it in anothef way, he is trying
to establish that every object of experience must stand
under the categories. Yet, by means of the Principle
of the Axioms, he also expl#ins why.pure mathematics is
appliqable to experience. In other words, he also
explains how pure mathematics can have objective
validity. "Thié tranécéndental prindiple of the
mathematics of appearances greatly enlarges our a priori

knowledge," Kant says, "for it alone can make pure

1 . . . . . .
L 6"The determinate space or time which it occupies" is

suppcsed to be equivalent to the expression "the given
sensible intuition" in the following sentence. V. Paton,
II, 116 and n.2. V. B202 = Al62 and B204 = Al63.

117,162 = B203.

118,162 = B203.

119v. Paton, II, l1l6.
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mathemétics; in its complete érecision, applicable to
objects of expei:ience."120 As we have seen, thej
synthesis which is qeceésary for knowledge of objecté

of experience must involve a synthesis of the

déeterminate space and time. Now the synthesis of

spaces and times, as the synthesis of the essential
form of all intuition, is that which rendersrpossiblé

at the same time the apprehension of appearance, and»

‘consequently every outer ‘experience and all knowledge

of physical objects.121 Thus whatever pure mathematics

prove of the synthesis of the form of apprehension is

also necessarily valid of the objects appréhended.122

The Anticipations of Perception

IT.
The principle underlying the anticipatioﬁs of
" perception is this: "In all appearances, the real
that is an object of sensation has intenéive‘ﬁagnitude,‘
that is, a degree."123 Neédless to say, degreé'is
degree (or intensive magnitude) of a quaiity.- It is "a
magnitude which is apprehended only as unity, and in
which multiplicity can be represented.only through
120A165 = B206.
121A16576 = B206. '
122Ibi—d.
1233166 = B207.
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approximation to negation = 0.“124 Here, I think; Kant
distinguishes an intensive magnitude-from'an extensive
magnitude which is a unity with its multiplicity
represented by parts outside one anothe.r.l25 With
respect to the form of appearances, the objects of'.
expérience must have extensive magnitudes; with respeét
to the matter of appearances, the objects of experience
mﬁst have intensive magnitudeé. Sensation is the
sensum considered as a modification of the miﬂd; the

real, which corresponds to sensation, is the quality of

126

the object revealed or given in the sensum. In this

pfincipie} we are able in an apriori fashion to
anticipate something, that is, to have apriori
knowledge with respect to the matter of experienée
(which in itself is purely emprical). More simply, the
Principle of Anticipations can tell us that all objects
of perception, insofar és the perception contains -
sensation, must have a degree in them corresponding to
the degree of our sensation. 2’ But how is this.

possible? First of all, we should recognise that we

are examining the nature of the sensation of an object,

124
125
126
127

Al68 = B210.
Paton, II, 136 n.l.
Paton, II, 137.

Ale6 = B208.
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and also that the matter given in sensations is the
real.” Now we can repreéent, in-absﬁraction-fromjthe :

synthesis of extensive magnitude, a synthesis of. a

sensation from its beginning in pure intuition = 0, up

' - e . 128 . . .
to any given empirical consciousness.’. . Sensation 1n

129

itself has therefore a magnitude which is intensive

but not extensive, since there is no. intuition of time.

130 In other words, it

or s?ace,td be met with in it.
has a degree which is different from the extensive

magnitude of an appearance. Correspondingly, we must

_.alSo'attribute an intensive magnitude or degree to all

 'objects of perception, so far as the perception

. . 131
contains sensation. 3

ACCording to this principle, we can: know apriori
that (1) all sensations ﬁust‘have-degree, and (2) all
sensed qualities of objects, such as iight, heét,

sound, colour, taste, resistance and weight, which

correspond to sensations, must also have degree. This

explains the applicability of the categories of
quality to objects of experience, and also establishes;
according to Kant, an apriori basis for the applidation'

of pure mathematics to experience.

128

- 129

V. B208 and B218.

"““That is, sensation gqua sensation.

- 130
1l

A166 = B208.

31Ibid; o ’
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Analogies of Experience

' The general principle that underlies the
analogies is this: "Experience is possible only
through the representation of a necessary connection

132 The principle is also formulated

of perceptions."
in the first edition as follows: "All appearances’
are, as regards their existence, subject apriori to

rules determining their .relation to one another in one

133

time." The "necessary connection" involved in the

first formulation refers to the necessary unity of the

transcendental synthesis of imagination, wherein the

heterogeneous elements of the manifold are connegteé
and related to one object and to-each other.134 As
shown in the second formulation, this necessaiy
connection-is a necessary connection in time'whichlis
concerned ﬁith the existence of appearances in time.
The principles governing such a necessary connection
are expressed in the three Analbgies. These Analogies

135 Kant télls us, and are not

are merely regulative,
constitutive principles, which means that they only

"tell us what we must look for in experience, but they

132,776 = pois.

133,197,

l34Vide B201 n.

1355923 = a180.
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do not enable us to construct it apriori. To
understand this point, we may examine a mathematical
analogy, say, 4:5 = 2:x. This equation, on the one
hand, tells us that 4, 5, and 2 stand in a certain
quantitative relation to x, and on the other hand, it

determines what x actually is. However, in the case

of an Analogy of Experience all we have is a rule in
' 137 '

our search for such an x, which stands in a certain .

qualitative relation with sémething in experience. Such

rules of necessary connection in time have certain

'

marks, that is, duration, succession and coexistence,

which are called the three modes of time.138 By

saying that duration, succession and coexistence are
modes of time, Kant does not mean that they are modes

of time itself, but rather that they are only rela-

139

tions in time, and are the three fundamental

temporal relations of all objects (so far as they are.

140

objects in time). The Analogies, indeed, are just

136Paton, IT, 179.

137Since guality can not be constructed, we are-unable to
construct such an x, which can only be found in experi-
ence.’ V. Paton, II, 179.

1385519,

139;. a182 = B226 and A215 = B262.

140Vide, Paton, II, 1l66.
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the rules for the synthetic unity of these time-'

relations of all perceptibns or appearanc_es.141

(a) The First Analogy, the'principle of permanence of

substance,. is this: . "In all chanée of
appearances, suEstande is perﬁanent; its gquantum
in nature is neither increased nor diminished3l42
" Or expressed in anbther way, "All cﬁange
(succession) of appearances is mérely alteration
(of substance)."143 Time, Kant holés, is some-
thing permanent; the permanence of time is the.
condition of determining succession and co-
existence; However, time itself cannot be
perceived. Conéequently the permanent, which is
necessary for determining such'time—reiations,
must be found in the appearances as their
substance.144 This substratum or. substance is_.
something abiding and permahent that represenﬁs
or expresses the abiding unpercei&able time. To.

say there is change or alteration is to say

there is something that alters: that there is,

141V. B220 = Al77-8: "This synthetic unity in the time-

relations of all perceptions, as thus determined apriori,
is the law, that all empirical time-determination must
stand under rules of universal time-determination. The
analogies of experience...must be rules of this

description."”
142A182 = B224,
1435533,
144

B224-225.
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in other words, something which is altered but

which persists, and is only changed in its

states.145 The existence of substance is there-

fore a neceésary presupposition of all our
experience of change_and coexistence, whereas the
latter are merely the ways in which the permanent

exists.l46 Without such a permanent substratum,

- we cannot have any objective time-determinations

of appearances, and so we cannot have any
objective time-relations which could be
distinguished from merely subjective or imaginary

147 In other words, experience

time-relations.
would'lose.its unity in the absence of the
category of substance, and no distinction between
objective change and subjective succession of

representafions would be'possible.148

The
permanent substratﬁm or substance is, therefore,
the ultimate condition of determining any kind of
objective time-relation, whether of‘sﬁcceséion or

of coexistence; it is, as it were, "a necessary

condition under which alone appearances are

l45B230

14§B226.

147
148

Paton,

Al87.

vide Paton, II, 198.

IT, 206..
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determinable as things or objects in a possible

experience."l‘?9

The Second Analogy, the principle of succession in

time in accordance with the law of causality is:

"all alterations take place in conformity with the

1aw of the connection of cause and effect;"150

- Phe concept of substance allows existence in

different states. Alteration iérthe way'in which
theée various states follow one another.lsy' Such
a succession of states of existence, accbrding to
this principle, must occur in accordance with the
law of causality. That is to say, everything
that happens hn:begins to be) presupposes some-
thing upon which it follows according to a
rule.t®? Kant's point is that the distinction
-between the objective succession of events in the
phenomenal world and the subjective succession of
ouxr representatiOn is impéssible unless‘we regard

the.objective succession as necessarily determined

in agreement with the law of cause and effect.

1495539

15055357,

15315530

152

1

Al89.

als7.

This is the formulation of the principle in the first

edition (A189).
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In looking at a house, for instance, our
perceptions could begin with the apprehenéion of
the top énd finish with the bottom,}or begin f;bm‘
below and end abﬁve. In the series of percep-
tions, the order is reversible and is subjectively

153 The reason for

but not objectively determined.
this is simply that there is nothing happening to

the house which makes the perceptions follow upon

_one another in a necessary order according to a

rule. But if, on the other hand, I see a ship
moving down a stream, my.perception of its lower
position must follow upon my perception of its

position higher up in the stream, but not vice

154 . . .
versa.’ The succession involved here 1is

objectively necéssary and irreversible according
to a rule. With respect to this rule, Xant's
words run as follows:

This rule, by which we determine

. something according to succession of
time, 1is, that the condition under
which an event invariably and
necessarily follows is to be found
in what precedes the event. The-
principle of sufficient reason is
thus the ground of' possible
experience, that is, of objective
knowledge of appearances in respect
of their relation in the order of

tlme.155
153y, B237 ff.
1545537 = a192.
1555246 = A200-1.
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This principie of causality is certaiﬁl? not
- an 9mpirical<principle which.is derived 5y‘ J
geheralisation>from experience; it is derived f;oﬁ
the nature_of time ‘as such and the neceséary unity
of-apperception.156 Withouﬁ such a principle,
objective empirical judgements wouid.not be
possible nﬁr would we have any'coherentdobjective

. 157
experiences.

(¢} The Third Analogy, thé principle of coexistence in
accordance with the law of reciprocitf or o
community; is this: "All substances, iﬁsqfar as
they can be perceived. to coexist in space, are in

158 1n other words,

thorough going reciprocitf.“
all coexistent things stand ‘in a :eciprocai
relationship. By coexistence of things, Kant
meéns that they exist in one and the same time,
and the perceptions of them in empiricai intuition
can follow upon one another reciprbcally.ls9 That

is to say, in our apprehension of things, the

order in the synthesis is a matter of indifference,

156Paton, 1, 274.
l57Vide B247 = A202: "the relation of cause to effect...is
the condition of the objective validity of our-empirical
judgements, in respect of the series of perception...it
is the condition of experience." . :

158A2;l = B256.

1595257 and B258.
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and we can either start from A through B, C, D, to

160 Since _

E, or in the reverse order from E to A.
such a éuccession is reversible, this sihpiy
ﬁeaﬁs thét there is no£ any causal relation among

' these elements or things. On the other hand, if
we judge the reciprocal sequence of the percep-
tions of these things to be objective, then we
have alxéady presupposed that they must have

161

reciprocal interaction, or, more precisely,

that they must act on one another and receive

162 For without

réciprocal\inflaences in return.
intefaction, each perception of an appearance in
SPace.would be isolated from every other, and "the-
chain of empirical representations, that is;.
experience, would have to begin entirely anew with

‘each new object.“163

This thorough going
- community of mutual interaction is, therefore, a
necessary condition of our knowledge of objective

‘coexistence.164

The analogies of experience, as we have seen, are

principles for the synthesis of the manifold with

1605553

1615553,

162,912 = B258,

16354¢0.

164y 36 B260 and B257.
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respeot'to'time. They express the conditions of.

'experlence, and it is through these condltlons that

Rcd i

experlence 1s pos51ble._ Furthermore, they “portray the

unity of nature in the connectlon of all appearances

under certain exponents... 165 For nature is simply

"the order and regularlty in the appearances"166 or,

more prec1sely, "the connection of appearances‘as

w67

regards their ex1stence according to necessary rules.

. Therefore it must be subject to the analogies. The

analogies are merely the rules governing the necessary

connection of appearances.

The Postulates of Eﬁpirical Thought in General

IV. )
‘The three postulates are formulated as’follows&l68
{1)° That which agrees with the formal
| conditions of experienoe, that is,
with the‘oonditions of intuition and
of ‘concepts, is possible.
(2) That which is bound up with the
material conditions of experience,
o that is, with sensation, is aetual.
165A216 = B263r
1665125,
1673516 = B263.
1685265 = 266.
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(3) That which in its connection with

the actual is determined in

accbrdance with ugiversal‘conditions

of exéerienée, is (thatiis, exist as)

‘necessary.
As the above statements make clear the postulates
are concerned with the three categories of modality,
namely, possibility, actuality, and neceésity. But
more precisely, thgy are concerned with, possible,
actual, and necessary emistenc_e,'lsg of with the
possibility, actuality, and necessity of things, but not

170 These principles are the restricting

of thought.
conditions for all categories: they are nothing but
"explanations of the concepts of possibility, actuality,

and n’ecessitj, in their empirical employment; at the same

time they restrict all categories to their merely

" empirical employment, and do not approve or allow their

171

The first.postulate sets the conditions under

which the existence of something can be considered as

possible. That is, if things are to be possible, the

169

170
171

Vide the third postulate.
Vide B267 = A219.

A219 = B266 (emphasis added).' As we have mentioned, an
empirical employment is an employment within the bounds
of possible experience, while on the other hand a trans-
cendental employment is an employment which transcends
all possible experience.
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concept of theserthings'should agree with the'EOImAl
conditions of experience in general.172 These formal
conditions of exPerience.in'genefal, however, should bg
taken as all the formal conditions of experience, which
‘includes not only the conditions of space and time, but
also the conditions of the caﬁegorieé.‘ Thus, a thing’
could be entitled possible only when the concept of it
has objective reality; i.e., the synthesis of the
concept belongs to experience, either as being derived
from it, or as an apriori condition upon which
experience inrgenerai in its formal aspect rests.173
The possibility involved here is not a logical'éossi#t
Bility, but rather a real.br material possibility. For
example, a Leibnizian monad (or a reality-in Bradley's
sense), is logically possible because the concept 6f it
is free from self—contraaiction. Yet, it is impossibie
in Kant's sense because the conéept of it vioiates not
only thé formal conditions of'intuition, but also
violates the second and third ahalogies.of experience -
insofar as a Leibnizian monad is defined as a |
spiritual substance which, on the one hand; does not:
locate in space and time, and on the other hand, does

not stand in any causal or reciprocal relationship with

1724920 = B267.

173A220. In the former case of the two references to
experience, the concept is empirical, in the latter ‘case,

pure.
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other substances. It is possible, on-Kant's ana‘lysis.,r

only when the concept of it agrees with all the formal
cbnditions.of experience. "We can'", says Kant,

"indeed, prior to‘experience-ifself, know and

characterise the poséibility“of things, merél?uby

reference to the formal conditions under which in

experience anything whatsoever is determined as object,

and therefore can do so completely a priori. But, even

80, this 18 possible only in relation to experience and within

ite limits."L 4

The second postulate tells us that the mere

concept of a thing does not establiSh that the concept

175

has application to an actual thing. The existence

of its instance can only be found-iﬁ perception, which
supplies the content of the concept.l76 We therefore
have to start from perception, if we are to assert
sometﬂing about the existence of a thing. But we do
not mean that only that which is immediately sensed is

actual, for we can say that a thing is actual if it is

.connected with some actual perception in accordance

177

with the’ &nalégies of experience. Hence we do not

174
175
176

177

A225

B272 = A224. (Emphasis added.)
Cf. A225 = B272.

B273 = A225.

B272.
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restrict éxistence to the present, but also,ascribe
exlstence to the cause, just as we make such ascrlptlon'
to the effect. "Thus frcom the perception of the

attracted iron filings - we know of the existence of a

‘magnetlc matter pervading all bodies," Kant tells us,

.“although the constltutlon of our organs cuts us off

w178

from all immediate perception of this medium. And

surely, we infer the existence of fire, in the like
manner, from the perception of a house which has burned
down. However, existence or actuality should not, in
eny case, be ascribed to things-in-themselves except as
things in the world of appearances, sincé "our

knowledge of the ex;stence of thinqs reaches...only so

far as perception and its advance accordlng to

179

empirical laws can extend", that is to say, our

knowledge cannot reach anything outside the advance of

our experiences.

The third postulate is concerned with the

4nece551ty of the existence of objects. The necessity

1nvolved here is not a logical necessity; it is, as it

178

179

A226 = B273.

A226 = B273, vide also A493 = B521: "The objects of
experience, then, are never given in themselves, but only
in experience and have no exiStence outside it... For
everyvthing is real which stands in connection with a
perception in accordance with the law of empirical
advance,"
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‘were, a material or céusal‘necessity;lso Thié
neceséity (of existence) can never be known merelyhfrom.
concépts. The knowledgé of it rests wholly on the |
connectign'with thé actual, a connection which must be
in accordance Qith the universal conditi&ns of
experience.lal These universél conditions of
experience, however, include not only the apriori
conditions of experience but also the laws of causality,

182 Thus something

i.e:, the empirical laws of‘nature;
that occurs according to the empirical laws (those
apriori conditions are, of course, presupéosed) may be
entitled necessary. For instance, if we see'a stream
of water floﬁing downwards, this is only a sign of
something actual. But if, fﬁrther, Qe can establish
that the stream of water is flowing downwards as a
consequence of the very existence of the grévity of
the earth, then we have established that the stream of
down-flowing water is something necessary. It is
necessary because it is determined as the effeét of a
certain cause in accordance with empirical laws of
causality. 1In a wérd, it is necessary qua.effect of

something else.183 The necessity in question is

1805499

1815579

A226.

A227.

182y 2227 = B279-80.

183y ipid.
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tﬁerefore élso.conditioned and”hypothétical.l§4‘ Thusu,'

' Kant says, "Nece551ty concerns only the relatlons of

'tappearances in conformity w1th the dynamlcal laws of
causality...“;lss-‘we can understand it only ‘through

. the concepts of effect andAcausality. .The~criteri§ of
necessity, therefore, lies'solely>in "thé 1awithat
everything which happens is determined czpmiori-thrpugh
its cause in the [field of] appe;arance"186 kthe Secoﬁd
Analogy of experience). Hence, the criterion applies

only to the world of appearances since it cannot extend

any further than the field of possible experiencé.

5. Conclusion _ .

As a result of our examination §f the Principles we
can now see'that they relate the categories to ﬁhe'h
 possibility of objec£ive experience; and moreover that they
are simply rules for the 1egitimate, émpirical, and “
o objective employment of categories. By means.of the
apélication of categoxies, appeafances are bfought un&er one .
pure apperception'which, in turn, constitutes.the objective
experience of appéarances. Néédless to say, thet A
application of a category is legitimate and objecﬁive only
if it comnnects with. the synthetic unity of a manifold of

intuition, and provide&'that the category. in question is not

184y a228 = B280.

1851154,

18653580 = a227.
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a bare one, but necessarily a schematized one. That is to
say, it must also contain in itself a certain-sensible

temporal condition (viz., schema), without which'no object

can be perceivéd and thought at the same ﬁime.187 Such

schematé, together with the principles, restrict all-
categories to their merely empirical employment, and allow
no tfanscendental employment of them; hence the princibles
render possible their employment only in relation to
experience and within its limits, but do not aliow tﬂem to
be ascribed to any other thing save those which occur in the

world of appearances.
A thing may be entitled possible, if it agrees with

the formal conditions of experience, that is, with the

188

conditions of intuition and of concepts.’ With respect to

the possibility of -intuition, Kant writes:

The supreme principle of the possi-
bility of all intuition in its
relation to sensibility is, according’
to the Transcendental Aesthetic, that

. all the manifold of intuition. should
be subject to the formal conditions
of space and time. The supreme
principle of the same possibility, in
its relation to understanding, is
that all the manifold of intuition
should be subject to conditions of.
the original synthetic unity of
apperception. Insofar as the mani-
fold representations of intuition are
given to us, they are subject to the
former of these two principles; inso-
far as they must allow of being

1878. K8rner, Kant, p.76.

188Vide B265.



N Ry,

-lt*ls through them alone that an object can be glven.

" 124

;caﬂﬁnai.in one consciousness, 189
- they are subject to the latter.:

' These two principles areé significant; beCause "all our

knowledge must relate, flnally, to possible’ lntultlons, for
190
"

Acdordlngly, if we do transcend such limitations and go out

‘beyond the field of possible experience, no knowledge with

objective reality coﬁld be obtained.

In the case of synthetlc apr10r1 knowledge, lndeed,

‘we find that for Kant the aprlorl concepts 1nvolved also

refer to intuitions; these concepts are of two kinds, that
is, "either already includes in itself a pure intuition...

or...includes nothing but the synthesis of possible

intuitions which are not given'apriori."lgl It is by

virtue of these apriori concepts that synthetic apriori

knowledge be constituted either intuitively through the

construction of concept, or discursively in accordance with
| 192 | |

- concepts. Whichever is the case, the synthetic unity of

consciousness is necessary, since it is an objective

condition of ali knowledge193 and the neoessary<ground for
judgment.194

18951 36.

1904719 = B747.

1915719 = B747. .

192¢1de ibia.

193

vide B137-8 and B197 = Al58. ' .

19‘4Vide, €.9., B143.
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For Kant, the possibility of synthetic apriori
.knowledge rests wholly;on the conception that the judgments
.and principles, as‘conditions of the possibility of experience given by
our cogmitivé ‘J“aculty, are synthetie apriofi. In order to
explain this csnception, Kant exhibits analysis and' 
criticisms of theoretical reason. The outcome of such
aﬁalyses andlcriticisms tells us that the attainment of
objective knowledge must follow the procedure stated below:
first of all, the manifold of intuition must be given, tﬂen,
'such a manifold of intuition is brought into a synthesis
‘through the function of imagination, and finally, it is
brought into the state of objective unity through the
"application of categories which is the function of under-

135 gant reminds us that it is through this last

standing.
fﬁnction (i.e., the function of bringing the synthesis of
imagination to COncépts) of the understanding that we
"first obtain knowledge properly so called."196
Within the process of the constitution of knowledge,
the apriori elements provided by the cognitive faculty are
fundamentally the formal conditions of space and time, .and -
fhe conditions of the original synthetic unity of
apperception or consciousness, viz.,‘the pure concepts of

the understanding, 6r, in other words, the categories.

Besides these, the apriori elements include also the trans-

195yide, e.g., A77-79 = B102-104.

196,78 = B103.
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cendéntal schematé of imagination (that is, the transcenden-
tal determinations of time that render possible the
application of categories to éensible_objects in general}
and the apriori principles of understanding. All of:these
elements takén together are necessary conditions for the
objective employment of categories. Since these apriori
elements are just the conditions of.the possibility of
objective exﬁerience, they are then said to provide us with
a system of apriori determinations of objects in general
th;ough the determination af possible experience. These
apriori determinations of objects in general are in‘faét
necessary.conditions of objects as objects of our experi-
ence. In other words, if such and.such a thing does not
agree with such apriori determinations, it can never become
an object of our experience. Geometry, for instance, is a
science of the apriori determinations of spapé, and sincé
space is the apriori form in whiﬁh alone all outer objects
of experience .can be given, geometry therefore contains in-
1tself a system of apriori determinations of spatial
relatlons that expresses the necessary conditions of outer
appearances. So we may say, it is only because we have the
|
apriori determinations of spatial felations, e.g. of
triangle, that we can intuit friangular bodiés inrspacé.
Thus, geometrical judgments are knbwn to have objective
validity, not merely from the character of the concepts

involved, but because they express the formal conditions of
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expéfience. The séme applieé with respect to all other
theoretical synthetic apriori judgments.

In short,Atheoreticél synthetic apriori judgments
are nothing but statements about coﬁditions we ourselves
require in knowing an object, while at the same time
conditions under which every intuition muét stand in order

137 They are certainly apriori,

to become an object for us.
because they'are necessary and strictly universal, and also-
logicélly independent of all experience and sense-
impressions. But in what sense are they synthetic?

So far AS we are concefned, we find that there are
several senses in which these judgments.may be entitled
synthetic. For instance, we may call a éynthetic apriori
judgment synthetic in the sense that its predicate lies -
outside its subject concept, and requires that we gb beyond
that particular subject concept in order to find extension
as bound up with it. We may also call a synthetic apriori
judgmént synthetic in the sense that it is universally and
necessarily applicable to experience since it expresses
nothing but a formal condition under which appearénces musﬁ
stand. Perhaps it may also be called.synthétic.in the
sense that it is necessarily connected with possible
experience, or that it is siMply a condition of possible

experience. In any case, however, its syntheticity is

197.¢. p13s.
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’ .

explained through its reference to experience, and this vefy
fact again explains its havihg'merely empirical reality
instead of any transcendental reality.

These conclusions follow from Kant's enquiry into
the sources, conditions, scope, and limits of our knowledgef
And as we should notice, the whole C(Critique of P;,uﬂe Reason 1is
in fact an analysis of our éxperience into its formal and

198 Kant's analysis is remarkable because

ma?erial elements.
it showé that, in constituting knowledge, not only the
material elements, but also the formal elements, are
necessary. That is to say, mere sensations or perceptiohs
constituterno knowledge, but can do so only when they are
subsumed under the formal conditions of sensibilitf,.of

- imagination, and of understanding. .Here, it must a;so be
noted, it is, just those synthetic apfiori'judgments which
express and govern all these formal conditions of objective
cognitions, and which render poss%ble all knowledge within
the world of human experience. ZKant also puts stress on
"experience" when he begins his introductioﬁ to the
Critique. He says, "all our knowledge beginé with

ni99. By this, however, he does not mean that all

experience.
our knowledge arises out of experience, but only means that
without such a starting point in experience, we could never

gain any empirical knowledge of objects, and consequently no

198Vide Paton, I, 138.

19931‘
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apriori knowledge would be possible either, since théy‘are
merely restricting principles of the former. 1Indeed, this
idea has echoes throughoﬁt the ;k%tﬁﬁw, aﬁd we can find many
similar descriptions such as: ."all our kﬁowledge relates

200

finally to possible intuitions;" MYintuition is that

through which knowledge igs in immediate felation to objects,
201

and to which all thought is directed;" "that an object be
given, means simply that the representation through which
the object is thought relates to actual or possible

202 et al.

experience;"
The aim of this chapter has been to recapitulate
Kant's account of theoretical synthetic apriori knowledge
repi’esented in his Critique and Prolegomena. In point of
fact, we are in fundamental agfeement with_thése Kantian
theses, and shall try, in the following chapter, to show '
that it is possible to meet objections which have been
brought against them. However, our survey of such

objections will be restricted to those which seem to be

typical and significant.

200y3536 A719 = B147.

201yide A19 = B33.

202y35de A156 = B195.



CHAPTER VII

CONTROVERSIES CONCERNING THE POSSIBILITY OF

THEORETICAL SYNTHETIC APRIORI KNOWLEDGE

In fhe last chapter we havé discuésed Kant's
‘elaborate justification of theoretical synthetic apriori
judgments. This is a dominant theme of the Critique inmfe
Reason. But doubts concerning the péséibility of synthétic‘
apriori judgments (and knowledge) have not been laid to
rest. ' These doubts have provoked endless éontroversiés
since Kant's death. Kant's doctrine is now confronted by
vérioué chéllenges from philosophy, physics, and mathe-
matics. In the realm of mathematics, the development of
non—Euclidean geometries and Russell's analysis of
mathematics,'seem to suggest that mathematics and geometry
are only analytic but not synthetic. On the other ﬁahd, in
the realm of physics, the discovery of prinéiples such as
the principle of the conservation of mass—-energy and the
principle of indeterminacy seem to Suégest that Kant's
principles are only synthetic but not apriori. .Furthermore,
philosophers in such campé as those of Logical Positivism
and Empiricism have claimed that in the realm of human
knowledge, no synthetic apriori cognition is possible at

all. These challenges to Kant's doctrine, we shall argue,

130
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are‘unjustified. In £he first section we shall examiﬁe
Reichenbach’s criticisms together with other objections from
physics; in the second section wé_shall'consider objeétiéns
from geometry; and in the final section we shall confine
ourselves to mathematics in its narrower sense, and

consider whether it is in fact analytic or not.

1. Scientific Aspect (natural science)

Among those who speak againsf the possibility of
synthetic apriori knowledge, Hans Reichenbach, a scientific
" empiricist, is one of the most significant. He describes
the development of mathematics and physics,'in the
nineteenth and the tﬁentieth centuries, as the disintegra-
tion of synthetic apriori knowledge. He tries tp‘prove, by
virtue of the outcome of modern physics and of non-—
Euclidean geometries, that there is no synthetic a priéri
knowledgé, and that all human knowledge is either synthetic
a posteriori ér analytic a priori. We shall first confine
6ur discussion to the objectidns'he connects with natural
science. |

Reichenbach's basic views about traditional
philosophy are expressed in his essay "Rationalism and
Empiricism: An inguiry into the roots of ﬁhilosophical
error".l There he points out that the errors of

traditional philosophy involve a misconception of the

lIn The Philosophical Review, July (1948).
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.nature of human kﬁo@ledge,..This miéconception is a result
of regardiné mathematical knowledge as the prototype qf all
knowledge. There are two origins of‘thié misconception:

The first is the result of dependence on the development of
science, the second is the extra-logical motives of .
intending to establish certainty for human kndwledge.

After advancing these claims Reichenbach suggests the
following means for ridding ourselves of this misconception:
"Since philosophy is dependent on science, we-should make

" this dependence the conscious condition of our work; -we
should know that ﬁhe nature of knowledge can be studied only
-through anélysis of science. The idea of a philosophical
theory of knowledge that derives the general outlines of
knowledge from the structure of the mind, or from an -insight
into the nature of being, should forever be abandonéd."2
This statement, indéed, repreéents a typica; positivist's:
view concerning the relation between philésophy and science.
The goal of modern science, he ipsists, is only inductive
reliability and not certainty.3 The search for certainty-is
one of the most déngerous sources of error so far as it is
usually connected with the. claim fo have a superior

knowledge.4

2Loc. cit.
3Hans Reichenbach, The Rise of Scient'ific Philosophy (Berkeleyf
1951), p. 30.

41pia., p. 37.
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" With respect to Kant's synthetic a priori,

Reichenbach writes,

Kant mobilizes the science of his
day for the proof that certainty is
attainable; and he claims that the
philosopher's dream of certainty is
borne out by the results of science..
.. He regarded the physics of Newton
as the ultimate stage of knowledge
of nature and idealized it into a
philosophical system'.5

He continues,

Had Kant lived to see-the physics

and mathematics of our day he might
very well have abandoned the
philosophy of the synthetic a priori..
So let us regard his books as
documents of their time, as the
attempts to appease his hunger for
certainty by his belief in the
physics of Newton. In fact, Kant's
philosophical system must be
conceived as an ideological super-
structure erected on the foundation
of a physics modelled for an absolute
space, an absolute time, and an
absolute determinism of nature.

As.we know, it is.true that Kant does take the reéults of
séientific investigations seriously, however, the_account of
Kant's‘ﬁiews expressed above cannot be correct. Surely Kant
never regarded the physics of Newton as the paradigm of
certainty, nor the_ultimate stage oﬁ knowledge of nature.

As Kant himself said in ‘the Antinomy of Pure Reason,

In natural science, on the other
hand, there is endless conjecture,

Ibid., p. 42.

rpid., p. 44.
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and certainty is not to be

counted upon. For the natural
appearances are objects which are
given to us independently of our
concepts, and the key to them lies
not in us and our pure thinking,
but outside us; and therefore in
many cases, since the key is not
to be found, an assured solution
is not to be expegted.7

Ihis passage seems to show thatheicﬁenbach's account of
Kant is not the whole story, and might eveh be mistaken.
Again, similar viewé are found in Reichenbach's account of
Kant's transcendental deduction.

[Kant] argues that mere observation
does not supply experience, that
observations must be ordered and
organized before they can become
knowledge. The organization of
knowledge, according to him, is
dependent on the use of certain
principles, such as the axioms of
geometry and the principles of
causality and the conservation of
mass, which are innate in the human
mind and which we employ as
regulative principles in the
construction of science. They are,
so0 he concludes, necessarily valid
because without them science would
be impossible. He calls this proof
. the transcendental deduction of the
synthetic a priori.8

In the fh%tvplace, Reichenbach employs.the term
"innate" to describe synthetic a priori principles, which is

certainly not appropriate.9 In the second place, he only

78480 = B508.

BReichenbach, ibid, p- 45.

9Please vide Ch. 2 "The Meaning of Mpriori'." We are 'quite

sure that Reichenbach is using the word in Descartes' sense
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mentions principies but never catsgories. However, the
trapscendental deduction, according to Kant, is the-
"demonstration of the objectiVe and necessary applicability_
of the ocategories to objects.:LO In the third placé, the
demonstration of the validity of axioms of geometry is
dealt with only in the transcendental aesthétic, not in the
deduction. And the principle of conservation of mass is
not a principle of the understanding. 1In the fourth place,
axioms of geometry are not regulative principies, and even
the principle.underlying the axioms of insuition {the
principle that asserts all intuitions are extensive |
magnitudes) is not a regulative, buf a constitutive
principle. From the above, we see that Reichenbach's
interpretation of Kant is, a£ least, seriously inaccurate
if not totally mistaken. Consider .further Reichenbach's
attempt to explain the synthetic a priori using the analogy
of the blue spectscles.ll That is ts say, employing the
synthetic apriori principles is taken to be analogous to
wearing blue glasses. We are born with these glasses on,
snd only through them do we see the world and acquire
experience.12 Of this analcgy Reichenbach says,

But how does he know that experience
will always be possible? Kant had no

e

lOVide, e.g., A85 = Bl1l7.

llReichenbac_h, ibid, p. 45.

12Thn_s analogy will be of some help if we bear in mind that
all human beings have one and the same kind of glasses,
and which can not be changed.
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proof that we would never arrive

at a totality of observations which
could not be ordered in the frame

of his a priori principles and which
would make experience impossible,

at least experience in the Kantian
sense. In the language of our
illustration this case would occur
if the physical world contained no
light rays of the wave length
corresponding to blue; the man with
the blue glasses would then see
nothing. If the corresponding case
were to occur in science, if
experience of the Kantian kind should
become impossible, Kant's principles
would be shown to be invalid for the
physical world. And because of the
possibility of such a disproof, thé
principles cannot be called a priori.
The postulate that experience in the -
frame of the a priori principles must
always be possible is the unwarranted
assumption of Xant's system, is the
undemonstrable premise on which his
system hinges.13

In the above passagé, we find Reichenbach aréuing
from the possibility of experience of a kind which
contradicts the apriori'prinéiples, to é disproof of the
vaiidity of these principles. Bﬁt the argument he presents
is not sound, since the possibility of an all-embracing
experience incbmprehensiblé to the human mind is not really
contrary to Kant's doctrine, and so one cannot then pass
logically from it to the‘éonclusion advanéed. On the other
haﬂd, Reichenbach's belief, that Kant had no proof that we
would never arrive at a tbtality of observations which

contradicts the apriori principles, is proved to be

L3peichenbach, ibid, pp. 47-8.
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erroneoﬁs,.if we check it in the light of the outcomeuef
the transcendental deduction. For the transcendental
deduction only estabiishes the following thesis:14 the;v
supreme principle of the possibility of all intuitionf in
its relation ﬁo.éensibility, is that all the manifold of
intuition should be subject to the formal cond;tions of
space and time; the supreme principle of the same
possibilify,'in its relation £o understapding, is that al;
fhe manifold of intuition should be subject to conditions |
of the original synthetic unity of apperception, and
ponsequently to the categories. In a word, all intuition
is possible only through the conditions of sensibility and
understanding, which of course includes those apriori
principles since they are the universal rules of unity in
the synthesis.l5 Since this is the case, there would not
be any empirical observation that can exist apart from the
synthetic unity.of appearances, the synthesislaccording to
the synthetic apriori principles of understanding. And as
a result, we could never arrive at a totality of observa-
tions which contradict the apriori principles. Here, we
are merely taking the tdtality to be that of the world of
appearanceé (we think that Reichensach means only this),
and if it is to 5e_taken as an absolute totality, the

concept would also be regarded as empirically impossible,

14V. B136 and B143.

15yide B196 = Al57.
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according to Kant's Antinomy of Pure Reason.16 There 1s no
need to discuss this point any fﬁrthe;.

Even éranted that there is such a totality of
observations that could not be fitted into the frame of the
apriori‘principles that woﬁld render experience in the
Kantian sense impossible, we cannot, on this basis, deny:
these principles. For experience, in the Kantian sense,
involves an empirical determination of an osject through

17 that is to say, it involvés two factors,

perceptioh?
namely, matter and form. The matter is given by sensibility,
and the form is imposed by both pure intuition and pure
understanding; without all of these elements there is
nothing that could be called human experience. "Even,
therefore, with the aid ofA[pure]'intuition," says Kant,
"the categories do nbt’afford us any knowledge of thiﬁgs;
they do so only through thelir possible application to
empirical intuition. In other words, they serve only for the
possibility of empirical knowledge; and such knowledge is what

18 Experience depends therefore

we entitle experience."
upon apriori principles for its form, and there is no
experience apart from these principles. Such a totality of

observations lies, therefore, outside the world of

experience if it could not be fitted into this frame and

16

Vide A408 B435 ff.

17vide B218 = a176.

185147,
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thereby obtain its form. Hence, we cannot argue from such’
a possibility to thé denial of these principles.
Reichenbach next argues the corresponding case in
sciencé. He says, the man with the blue glasses would see
nothing if the physical world contaiped no light rays of
. the wéve—length of blue. This is quite true, for what thié
amounts to is that we cannot have any experience if there
is no object given through perception. But if we there-l
upon conclude that the apriori principles would then be
shown to be invalid for the pﬁysical world, we have indeed
misunderstood Kant's position. For Kant répeatedly
emphasizes that these synthetic aériori principles have

19

only conditioned but not absolute validity. .There is an

explicit relation of interdependence between experience and
their objective validity. To use Kant's own words:

Their objective reality, as necessary
conditions of experience, and indeed
of its very possibility, can always
be shown in experience. Apart from
this relation synthetic a priort ‘
principles are completely impossible.
For they have then no third something,
that is, no object, in which the

" synthetic unity can exhibit the .
objective reality of its concepts.

As this passage makes clear, the principles cannot be

regarded as holding universally, holding even when there is

19That is to say, they are restricted to their merely

empirical employment, and in which only they show their
objective reality. :

205187 = B196.
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no object given through perception. They nqnetheleSS'hoid
‘conditionally, that is they hold within the field of
<appearances.21 So what Reichenbach thinks.to have provéd
is only based on a mlslnterpretatlon of Kant, and thlS
‘makes his argument agalnst Kant s p051t10n untenable.

Reichenbach's questlpn of how Kant knows that
experience will always be possible has a prgsuppositidn:
it presupposes' that Kant does asser£ that experience will
always be possible. But as a matter of -fact, Kant has
never expréssed beliefs of this kind, and his first Critique
is not aimed at trying_to decide whether experience will
always be possible or not, but is instead an examination of
the subjective conditions of the very possiﬁility of
experience. As has already been indicated, human
experience depends upon empirical intuition for its matter,
and depends upon pure intuition and pure understanding for
its form. With respect to the oeccurrence of. the sensibly
given, that is sensation, ﬁe can do nothing -~ we cannot
qbtain it from ourselves, since our cognifiﬁelmind is not a
creative faculty. And with respect to objects of |

experience, the principles of understanding-are only

21Vlde A239 = B298: "Therefore all concepts, and with them

all principles, even such as are possible apriori, relate
to emplrlcal intuitions, that is, to the data for a possi-
ble experience. Apart from this relation they have no ob-
jective validity, and in respect of their representatlons
are a mere play of imagination or of understanding.'
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universal rules which bring them into the synthetic unity of -
apperception.22 No experience is therefore possible unless
there is a matter given to sense, and so the impossibil}ty
‘of experience still remains. Here, if we should introduce
the bostulate of things;in—themselves to act as the caﬁées
corresponding to the occurrences of appearances or
sensations, it might seem that the occurrence of experiences
would depend onﬂthese as causes. But from Kant's point of
view, such introduction would be erroneous becausé the
category of cause and éffect can have legitimate use only
within the field of appearan&:e.23 In fact, Kant does not
take things-in-themselves to be the cause corresponding to
occurrences of seﬁsations; thingé~in—themselves.havé for him
a negétive function, which expresées the limit or domain of
~human knowledge.24 In this way., understanding cannot decide
" whether experience-will.always be possible or not, nor can
it decide whether there is another series of appearances,
nor whether fhere is another kind of cognitive mind

different from ours. Nevertheless, these possibilities do

22yide B196 = AlS57.

23Vide the Second Analogy of Experience, B233 ff. The Sec-

- ond Analogy is the principle of determination of the )
existence of appearances in time, according to the relation
in time as a successive series. See B262 = A21l5. Vide
also B305 = A248: "The pure categories, apart from formal
conditions of sensibility, have only transcendental mean-
ing; nevertheless they may not be employed transcendental-
ly, such employment being in itself impossible....they can-
not, when separated from all sensibility, be employed in '
any manner whatsoever...."

24yide, e.g., B310 and B31l.
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no harm to tﬁe objective validity of principles, which are
employed solely in an empifical manner and never in a
tfanscendental manner. To terminate the above discussion of
. Reichenbach's argument, we shall quote Kant's own words:

‘Other forms of intuition than

space and time, other forms of
understanding than the discursive
forms of thought, or of knowledge
through concepts, even if they should
'be possible, we cannot render in any
way conceivable and comprehensible to
ourselves; and even assuming that we
could do so, they still would not
belong to experience - the only kind
of knowledge in which objects are
given to us. Whether other percep-
tions than those belonging to our
whole possible experience, and there-
fore a quite different field of matter,
may exist, the understanding is not in
a position to decide. It can deal
only with the synthesis of that which
is given. . . That yet another series
of appearances in thoroughgoing ’
connection with that which is given in
perception, and consequently that more
than one all-embracing experience is
possible, cannot be inferred from what
is given; and still less can any such
inference be drawn independently of
anything being given - since without
material nothing whatsoever can be
thought.25

The short-comings of Reichenbach's criticism, we may
say, are essentially based on two facts, the first 5f which
is his misinterpretation of Kant's doctrine, as has been
illustrated above; the second of which is his misunder-

standing of the relation between Newton's physics and Kant's

25p230-2 = B283-4.
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philosophy. .In an essay called "The'Philosophical '

Significance of the Theory of Relativity,"26 Reichénbadh

writess

The development of science, on the
other hand, has led away from Kantian-
metaphysics. The principles which

. Rant regarded as synthetic a priori were
recognized as being of a questionable
truth; principles contradictory to
them were develcoped and employed for
the construction of knowledge. These
new principles were not advanced with
a claim to absolute truth but in the
form of attempts to find a description
of nature fitting the observational
material. Among the plurality of .
possible systems, the one corresponding
to physical reality could be. singled
out only by observation and experiment.
In other words, the synthetic
principles of knowledge which Xant had
regarded as a priori were recognized as
a posteriort, as verifiable through. '
experience only and as valid in the
restricted sense of empirical
hypotheses... The process of the
dissolution of the synthetic a priori is
one of the significant features of the .
philosophy of our time.“27

In this passage Reichenbach.is telllng us that we can now
‘obtain knowledge from principles that differ from those of
Kant. , His contentlon is this: the occurrences of these
pr1nc1ples deny the Valldlty of- Newtonian phy51cs, and ;ﬁ%w,
thereby also deny the validity of ‘those principles in Kant's

‘philosophical system. In other words, the claim is that

Kant's doctrine of the synthetic apriori will be denied

26Reprlnted in H. Feigl and M. Brodbeck {ed.) RémﬁmgS'uzthe
Philosophy of Science.

270p. cit., pp. 208-209.
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whénevér_Newtonian phySics'is denied. .However, we-ﬂaﬁe
argued that Kant's epistemology is not deéeﬁdent on
Newtonian physics.

among the féu; basic problems with which Kant‘s_l
first critique is concerned, there is one formulated as this
gquestion: "How is pure science of nature possible?"28 To
this question, Kant's answer is simply that our cognitive
faculfy possesses subjective laws which hold of things as
objects of possible experience, and under which alone an

empirical knowledge of things is possible.29

‘These
subjective laws are just those synthetic apriori priﬁciples_
of our uhderstanding. Here we should also note that the
ﬁefm 'principles', which Reichenbach éometimes uses t6
refer to the laws of naturél écience, is equivalent only to

3O-as opposéd to '.laws'31 or

'particular empirical laws'
'principles' in Kant's sense.32 In Kant's view, the
subjective laws, that is the synthetic apriori, are always

necessary and strictly universal, whereas particular

empirical laws cannot have either of these characteristics.

28Vid'e B20 and Prolegomena § 14.

29Vide Prolegomena § 17.

,30Particu1ar empirical laws are sometimes called simply
- empirical laws oxr special laws.

31At times, however, Kant usés the word 'laws' to cover
~both 'empirical laws' and ‘'apriori laws'. Vide Al2e.

32yide R126-8, B165 and B263.
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-

The former, being issued apriori from the understanding
itself, are not borrowed from experience, but are

33

principles which make experience possible.’ The latter,

namely, the empirical laws of natural science, are only

special determinations of the former,34

and it is from them
that théy obtain the necessary formal element which is
distributed by the understanding alone. Moreover, these
empirical laws can never be derived from the pure under-
standing.35 To search for empirical laws, we must resort
to experience aided by the instruction of these apriori .
-laws..36 That‘is‘fo say, "empirical laws can exist and be
discovered only through experience, and indeed in
consequence of those original laws through which experieﬁce

37

itself first becomes possible.” Thus, natural science,’

as a system of empirical laws and concepts through which we
can comprehend nature, depends on the intellectual form38
of all our knowledge of objects, that which is found in the
synthesis of apperception and in the categories. Neverthe-
less, as we have shown, this does not imply that the

empirical laws can be deduced completely from the principles

of'understahding; on the contrary, the employment of these

337126.

34yide A126 and Al28.

35yide 2127 and B165.

36165,

375216 = B263.

38yide A129-130.
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et

principles depends upon the given.of sense—date‘so as to
construct empirical knowledge of objects. Hence the
principles of understanding only enable us to determihe the
formal aspé&t of scientific goncepté and laws in general,
but pothing as regard their contents - which concern

39 In this way,

appearances that_are-empirically determined.
if the understanding is to construct empirical knowledge of
objects, it has to be subject to the restrictions of sense-
data, and make corresponding special determinations of the
apriori principles of different types of sense—data; That
is ﬁg'say, these special détermin;tions are possible only
th;ough observation based upon experience, and are there-
fore ﬁot entitled to ¢laim any certainty, since some
particular experience may occur and thus make special

. determinations, othef than the one previously adopted,
possible. EQen corresponding to one and the same '
observational material, the understénding may make more than
-one special determination by means of the apriori principles
and these special determintioﬁs will have the same validity
in relation to the empirical data. Consequently, based on
the saﬁe foundation of understanding, it is possible tor
construct a Newtonian physics, but.it is also possible to
construct a non~Ne§tonian phfsics.- Thus Kant's position
does not force him to consider any particular system of

' science as the ultimate or the only possible one. The

397ide B165.
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reason why his theory is so closely connected with
Newtonian physics is not because he regards Newtqn's‘
principles as necessary and synthetic truths, sincé thi$ is
not the case, but rather because he regards Newton's
system as a model of the éppropriaté empirical employment of
the Understanding.- This system enables him to show what
type of effort is involved. ‘

Despite the difﬁerences in terms, we find that fheré
is no real disagreemenf: between Kant's theory 01"1‘ the .one hand,
and thosé of contemporary philosbphers-such as Dewey,
'Hempel, Feigl and Reichenbach on the other, with respect to ;;
their views of natural science.40 Again, we find Einstein
expressing a similar view in his essays. " Science," he
says, " is the attempt to make the chaotic diversity of our _'
sense-experience correspond to a logically unlform system
of thought ... The sense-experiences are the given subject--
matter. But the theory that shall interpret them is man-
made.“41 Hg also maintains that a concept .or theory is

"suggested" by empirical data, but not deduced from it;42

40Vide Milmed, Kant and Current Philosophieal Issues (New York,

1961), pp. 10-12.

4':I'A. Einstein, "The Fundaments of Theoretical Physics",

reprinted in Feigl and Brodbeck (ed.), op. cit., p. 171.

Compare Kant's view that unity and uniformity is known

aprlorl, but the particular ways in which that unlformlty

is reallzed can be known only through experience.

42A. Einstein, "On the Method of Theoretical Physics," in
Idea and Opinion (New York, 1954), p. 274. .



- - | - 148
the théory itself is rather a "free invention", so
constructed as to provide a logical scheme into which

' 4
empirical data will ":Eit."3

Accordingly, Kant wfites,
"Reason has insight only into that ﬁhich it produceé after a
plan of its own ... it must not allow itée;f to be kept, as
, it'were, in nature's leading-strings, but musf-itself'show
the way with princip;es of judgment based upon fixed laws,
_constraining nature.to‘give answer to questioné of reason's’
own determining."44
So far we have examined Reichenbach's critiéismé of
Rant's doctrine of synthetic apriori knowledge. Witﬁin
‘these criticisms Reichenbach shéws a strong belief tﬁat
Kant's principles have been displaced or disproved by
modern theéries of physics. But this belief can be shown to
be unjustified by turning our discussion to two special
problems. The first problem concerns the principle of ‘the
conservation of substance in conjunctiqn with the principle
of the conservation of mass-energy; the second problem
concerns the principle of éausality in conjunction with the-
principle of indeterminacy developed in quantum physics.

Let us now discuss these problems in turn.

(1) It has been argued that Kant identified substance with

matter in his statement of the principle of the

431pid., p. 272.

44Bxiii.
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conservation of éﬁbstance, and so, it is said, Kantfs
principle no longer holds since matter has been
displaced by the principlé of the conservaﬁiOn of mass-.
energy. This shows, it is claimed, that the fqrmer‘
principle is only empirical and not synthetic
apriori.45 However, this*cfiticism will not bear
scrutiny, and, in fact, as we will argue, Kant's

* principle of the conservation of substance has not been
displaced in the manner suggested.

Kant's First Analégy of Experience,46 as it'stands,
only asserts that there must be a permanent substance,
and not what it is; and what the analogy really demands
is that "a physical theory should contain some
conservation law be it of matter, energy, matter-or-

47 1t is in the Metaphysieal

energy or what you will."
Foundations of Natural Science that Kant narrows down this
. most general notion of substance aﬁd conceives it as
" matter. There he says that substance is determined by
.thé possible spatial perception of matter, and there-

with the concept obtains a sensible content. Matter is -

described thus: (1) Matter is the movable in spaice:48

45Vide Reichenbach, "The Philosophical Significance of the
Theory of Relativity," op. cit.

46p224 ££.

478. Kbrner, KXant, p. 85. Vide also Paton, II, 209.

48Kant, Metaphysiecal Foundations of Natural Science, translated by
J. Ellington, Indianpolis, 1970, p. 18.
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(2) matter is the movable insofar as it fills a
space;49 (3) matter is the movable insofar as it is
something héving a moving force;50 {(4) matter is the
'ﬁovabléraﬁgbfar as it can as such be an object of
experience.51 Thus R. P. Wolff, for instance, calls
this a dynamical theory of matter, iﬁ contrast to both
the theories of the atomists and the cartesié.ns;5

Kant's conception of matter, we should note, is in
fact quite different ffom that of Newton's. This‘wiil
become clearer as our discussion develops. 1In Kant's
view, matter is thé movable inéofar as it fills é
space. However, it does so not by its mere existence,
but by a special moving force,53 which is a fundamenﬁal
characteristic of all physical reality. Such .
fundamental moving forces are those of repulsion and
attraction,54 where the former is commonly called

55

impenetrability and the latter, gravity.56 The

491pia., p. 40.

*01pid., p. 95.

Slipia., p. 11s.
. {
52R. P. Wolff, XKant's Theory of Mental Activity, (Cambridge, 1963),
. p. 232.

53J. Ellington, op. cit., p. 4]1.

>41pid., p. 43 ff.

551bid., p. 47 ff.

561pid., p. 70.
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quantity of matter, agéin‘accofding to Kant, is the
number of its movable parts in a determinate space.57.
And so far as all its parts are considered as
simultaneously active (moving), it is called "mass“.58
Hence, "matter" in Kant's sense is not to be identified
with "matter™ in a Newtonian sense. Accofding to
Newton, matter, as a physical reality, is quite
different from force or moving force. Force is not an
element constituting matter, but a function that
changes the motional state of it. To Newton,.the—
proposition "a bbd& (matter with a spggial shape) has a
moving force" is only a éynthetic proposition; buf for
Kant it is certainly an analytic proposition, since

5%

matter must possess moving force. Matter, for Kant,

can be thus comprehended as involving a field of

force.60

This view is different from thée views of
Newton and others; however, it is,.in fact, a view
similar to Einstein's.: Eingtein suggests that there
are special kinds of fields wh;ch have modes of motion

such that there are pulse-like concentrations of

fields, and fields represent energy, and energy

*71pid., p. 96.

>81pid. .

°IIbid., p. 95 £f.

6OVid'e Wolff, op. cit. p. 232; also ibid., p. XXIX.
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‘represents matté:.si
Tracing the route of thinking described, we find
that Einstein's view dbes.essentially coincide with
Kant's theéry of matter, and consequently we say this:
@ Newton's principle of the conservation of mass and
Kant's principle of the conservation of matter are
gssentially’different, since the notion of matter in
these two ppincip;es hasla different content; on the
other hand, there is no fundamental difference between
Kant's principle and Einstein's principle of the
conservation of mass-energy, since their -notions of
matter belong to the same mode. Since this is the
case, the principle of £he conservation of substance,
which Kant regards as synthetic aprio;i, has not
hitherto been replaced nor disproved by any theory'ih
modern physics, but has instead acquired pgwerful
support from it. Nonetheless this still seems:
insufficient to establish that the First Analogy has
obtained the strict universality it should claim. We
are inclined to think it is important to consider the
views in Kant's Metaphysical Foundations of Natural Science
distinct from those of The Critique. The principle of
the conservation of substance should be left in its
mosf'general form. In this form it will then apply to

any physical reality which physical theory may

61Vide Ellington, op. cit., p. XXIX.
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discover to be permanent in space.62

U(fo.L;ke the principle of the‘consgrvation'of substance,

| Kant's Second Analogy (the prihciple”of causality) has
also been attacked as untenable. The Second Analogy of

 Experience is stated thus: "All alteratioﬁ takes place
in conformity with the law of the cohnection of cause

63 The law of causality in question.is,

and effect."
Kant holds, "an ind:i;spensable law of empirieal represen-
tation of the time-series that the appeérances of past
time determine all existences in the succeeding time,
and that these latter, as events, can take place oﬁly
in so far as the appearances of past time determine
their existence in time, that is, determine them
according to a rule."64 However, since the recént
developmént of the principle of indeterﬁinacy in
guantum physics, some have-argued that the'law of
causality should be abaﬁdpned, or, at the very least,
since its universality and necessity no loqger hold
for subatomic phenomena; it should be seen as only
synthetic and not apriori.65 What the principle of .

indeterminacy tells us is that the most complete

62Cf. Paton, II, p. 209.

635232,

645544,

65Vide Reichenbach, op. cit.
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knowledge we can have of a certain event is‘not a
' sufficient condition to allow us to predict the
.‘occurrencé of another event. This knowledge oPly
allowé us to compute the probaﬁility of such an
occurrence, and thus there is the possibility that the
one event could occur without or before fhe other.66
Ié this indeterminacy principle fatél to Kant's theory
of causation? We shall now examine this in detail.
(a) Eirstfof all‘we.shouid note that this well-known
| indeterminist theory developed by Bohr and
Heisénberg is not an ultimate.one; it is only one
émong those mpré'defe?ministic'ones spggested by
Einstein, Louis de Erbglie, David Bohm, etc.®’
Many hold that éhe indeterminacy principle is
Tinsufficient. The& think it is conceivableithat
some ‘day a physical theorf will be constructed
which is based on the principle of causality.
Suéh a theory.will, they think, be more powerful

than the purely statistical contemporary theories§8

Secondly, as Louis de Broglie has recognized, the

66L. W. Beck, "The Second Analogy and the Principie of

Indeterminacy", Kant-Studien (1966), reprinted in T.
Penelbum and J. J. MacIntosh, The First Critique (Belmont,
1969)f p. 91. )

67Vide Eliington, op. cit., p. XXXI.

68Compare S. Kdrner, "On the Kantian Foundation of -Science
and Mathematics", Kant-Studien (1966), reprinted in 7The First
Critique, p. 106. : '
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indeterminacy in predictions of subatomic events
"is completely masked by the errors intrédUCed in
the course of experience, and everything happgns
therefore as though it did not exist at all...“69

on tﬁe basis of tﬁis observation, it is therefore
likely that one day a more effective experimental.
procedure and appératus-will'be devised and made
available that could diminish such errors, and
also exposes the underlying deterministic
characters of sucﬁ subatomic phenomena.

(b) The following argument is even more telling than
the above. We find that the Second- Analogy is
required in arguments designed to establish the
indeterminacy prinCiple itself and that‘ﬁheir
relation depends on an epistemological_basis;;70
what is confirmed or refuted by experience is
certainly not the regulative principle according
to which phjsical-theories, either causal or
statistical, are cénstructed, but merely‘thel.
theories themselves.7l |

Fundamentally, modern physicists agree that

“events can be distinguished from continuing

69Lc>uis de Brodlie, Matter and Light, p. 230.

70The argument is presented by L. W. Beck in op. cit.,
pp. 89-86, and we shall follow here.

71Compare S. Kdrner, op. cit., p. 106.
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72

" states of affairs revealed in regular order, "and

surely, it would otherwise be completely

insignificant to say such and such things are not
causally related since. it might well be the case

3 Just here; as

that they are not event;hat ali.7
Beck points out, indeterminists have to call upqn'
the'Second Analogy so_asrtb make‘such a.point,.
and it is only on this basis that they are able to
assert that there aré eﬂwhts.not causally related.
Consider a simplified experimental situation which -
backs up the principle of indeterﬁinacy._ We have
a clock to tell times tl, t2, etc., and we call
the corrésponding successive positions of the
hands Cl, C2, etc. the clo&k—series. In the
experimenﬁ, on Beck's analysis, fiash Fx which is
observed at tx is interpretéd as e&idence (or”
representatidn) for any subatomic event Ex, but
we will deny for any particular events that tﬁe
one (El1) is the cause of the other (E2) because

the latter is not perfectly correlated with the
74

former.

As Beck has noticed, to arrive at such a
conclusion, we are obliged to assume the Second

Analogy in order to fix the sequence of the C-

72

- 73

74

L.

W. Beck, op. cit., p. 92.

Ibid., p. 93.

Ibid., pp. 92-93.
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events and thereby also the sequence of F-

. 157

eve}nts,75 and such a prior decﬁléion [ir}' ‘a rﬁi:ddle—
sizgd‘object, here,_; qlock]‘is absolutely- “
essential.‘ Still anotger principle is required:
for us to pass from the sequencé of F-events to
that ¢of E-events. 1In the preseﬁt casé, the
principle is only a‘bostulate, which might be

fo;mulated thus: The temporal'relation_between

‘the clock events»Cx;and the subatomic évents Ex
76

-..gives rise to a report Fx at Cx. Indetermin-

ists argue on the basis of this, that since
experience shows that the‘F—series is not
correlated with the C—éeries_inVariably, then
the E-events are not causally rel-ated.77 |
This much is clear: the causai relations
among microscopic objecté are denied only after
the temporél orderiné of C-events and also the
synchronization of E-events and F—events; and, as
a result, the Second Apalogy and the postui;te “

stated have already been preéupposed.78 There-

fore from an epistemological point of view, we.

75
76

77

78

Ibid., p. 94.

Ibid., p. 94.

Ibid.,

Ibid.,

p. 93, p. 94.

p. 95.
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assert that our knowledge of indetgrminacy,COulé
not be established without grounding it on our
apriori knowledge of causal determinacy in |

'general.Tg

To end these discussions, we would like to point out
‘again that the principles of understanding are synthetic
apriofi principles whieh underlie all branches of knowledge -
as their-'basis; if knowledge'is to be possible at all, these
principles must be presupposed. Thus, no experience or
empirical knowledge which must presuppose these principles
éould ever disprove them. In order to disprove them a
" transcendental argument, rather than an empirical argument,
~'is'required. And as we have seen, instead of being
disproved, they in fact.acquire confirmations from
scientific studies, and even the indeterminacy principle,
which appears so inéompatible with the Second Analogy, turns
out at last to be grounded on that principle. Hence we méy
conclude as follows: What Ként does establish is "something
about a ﬁniveréal, apriori system of law and order in the
.world; but it is something quite different from what we

should today call 'physics'."80

This "physical system' is
therefore not to be identified with the Newtonian phyéics or

any other physical theories, since it does not represent

791pia.

80Milmed, Kant & Curvent Philosophical Issues, p. 55.
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physics itself: but it"is advisable tOVunderetaﬁd it as "a
logic of physice",gl or as H. J; Paton caile it, "a
metaphysics of experience." So even if Newtonian physics of
some other current scientific theories are proven‘to be.
felee, this shows nothing but that physical theories which
were accepfea previously are now denied by some modern
physieeiffheories'on good empirical grounds; nevertheless,
all these physical theories must be grounded on the same
apriori foundations - the synthetic apriori principles of

human understanding.

2. The Geometrical Aspect

Undoubtedly the best known axiom system for geometry
is EBuclid's. Indeed, admiration for its rigour and
thoroughness has been expressed frequently. Also, its
deductive method has been wideiy employed, for instance;-by
Spinoza in the FEthies, by Newton in mechanics, by Lagrange in
analytic mechanics and by Clausius in thermodynamice.82

' There are two types of propositions in Euclidean
- geometry, namely, axiome and theorems._ Axioms are known by
direct intuition with certainty; theorems are proved by
reasoning, end are said to have a double certaintf that
arises from both demonstration and the sensual evidence

originated in spatial intuition. The supposed certainty of

8lypia.

82Hao Wang, Logie, Computers and Sets (New York, 1970), p. 2.
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‘qeoﬁetry thus suggested'the idea of'a.demonstrative syétem
of abéolutely certain philosophical principles,83 and Ehis
ideal has often been adopted by metaphysicians in.their
search for certainty. However, during the first third of
nineteenth century, the authority of Euclidean geometry was
facing severe challenges because different conﬁistent ‘
geometrles were constructed independently by N. I. Lobachev-
ski, J. Bolyai and X. F. Gauss. These new geometries share
one common characteristic: they all abandon the parallel
axiom'and adopt the assumption that there exists more than
one parallel through a given point. In 1854 B. Riemann
brought‘out the conept of a finite but unbounded space and
"developed geometries with the assumption that there exist no
parallel lines at all. In contrast to Euclidean geometry,
all of these geometries are called non-Euclidean.84

The development of non-Euclidean geometries led to a
fundamental change of view in mathematics. This change had
the following consequencés:85 fl) geometrical propositions
were no longer regarded as necessary synthetic truths;
(2) geometries were regarded as fﬁrmal deductive systems,

and this' led to the development of formalization or axio-

83Vide, C. S. Peirce, "The Architecture of Theories," The
Moniet (1891).

84Vide Reichenbach, The Rise of Sctentific Philosophy, Ch. 8.

8Svide ibid. and Henri Poincare, "Non-Euclidean Geometries

and the Non-Euclidean World", in Feigl & Brodbeck (ed.),

op. cit. ;
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matization of matheﬁatics; (3) it was thus_claimed that
abstract mathematics should.be separated from epatiai
intuitioh; and, (4) the application‘of geometries and
mathematlcs to nature, was therefore regarded as problematic
As regards Kant's doctrine, the discovery of non—Euclldean
geometries was said to be further evidence of'the
dlSlntegratlon of the synthetlc aprlor:l..86

| As a result of the separation of mathematlcs from
spatial intuition, mathematics should no 1onger rely on
diagrams.- Euclideen geometry was regarded only as apvaxiom
" system thch had not-been fully formalized. It .was claimed
that strict axiomatization should involve total abstraction
from the meaning of the concepts. Adhering to this view-
point} axiomatics separated the logieal form from the
factual and intuitive conrent, and treated the logical-
formal as the only subject-mattexr of mathematics.87

In general, an axiom system must‘contain a set of

‘ primitives.- These primitives are undefined, and therefore
without any explicit meaning. And from combinatione of
these primitives, we obtain a number of elementary
propositions - that is axioms or postulates which are

stated to be 'true' unconditionally and which involve

QGVide Reichenbach, op. cit.; Reichenbach, "Rationalism and .

.Empiricism," loc. cit.; "The philosophical significance
of the theory of relativity", loc. cit..
87Vide A. Einstein, "Geometry.and Experience," reprinted in
Feigl and Brodbeck (ed.), op. cit., pp. 189-154.
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neither empirical nor linguistic - meanings. Then through the
.process of definition and deductions according to rules, we
arrive at a series of derived propositions, i.e. theofems.
Their truth follows from primiﬁives, axioms and definitiéns.
That is to say, they are deductive, logical, and analyticél
truths, but they are no lonéer necessarily true in the
physical world. 1In a word, all symbols and propositions
which occur in an axiom system are entirely formal and void
of all content of experience. In systems of this kind, a
basicllégic of inference, for instance, the théory of
quantification or the predicate calculus, is usually takén
for granted. BAnd it deals with only affew logical constants
such as "if-then", "not", "all", "some", "or", "and", "if
and only if". If we adjoin one such standard axiom system
to an axiom system for geometry, we get a highly fofmalized
system of geometry. According to this description,
Euclidean gecmetry is certainly not a thoroughly formalized
axiom system. The most famous axiom system for geometry
was proposed by D. Hilbert in 1899. Others have been put
forward by Peano, Veblen, Huntington, etc.88

Since the separation of geometry from spatial

88Vide, e.g., Hao Wang, op. cit.
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intuition have been so made,89 another problem manifeéts
itself. The problem is this: how can geometry, as an
axiom system which by itself contaiﬂs no assertions about
experience; apply to empirical or perceptual objects? The
answer given by A. Einstein is simply this: "To be able to
make [assertions about physical objects],.geometry must be
stripped of its merely logical-formal character by the co-
ordination of real objects of experience with the empty

30 For example,

conceptual framework of axiomatic geometry."
if we add the statement that solid bodies behave according
to the theorems of three-dimensional Euclidean geomefry,

then the prbpositions of Euclid contain assertions concern-
iné the relations'of physical bodies.. The geometry as thus

91 But another

completed is called practicai geometry.
problem arises: If there exist two or more geometries which
are self-consistent but contradict one another, how can we
decide which of them (if either) is true of physical

reality? This problem has led most mathematicians,

scientists and philosophers to take up one and the same

89Vic'ie Einstein, op. cit., "The progress achieved by axio-

matics consists in its having neatly separated the logical-
formal from its objective or intuitive content; according
“to axiomatics the logical-formal alone forms the subject-
matter of mathematics, which is not concerned with the
intuitive .or other content associated with the logical-
formal." The same quotation in Frank's book (op. cit.)
takes "axiomatic geometry" for "axiocmatics". ' )

0Einstein, op. cit.

91yide ibid.
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| attitude: they consider that in axiomatic geometry, the
terﬁs "point", "straight line" etc. répresent only empty
cohceptual scheﬁata,gz and axioms are only arbitrarf
conventioﬁs governing the employmen£ of terms, but not laws
or hyﬁotheses about physical ;eality. Such a conception
is suggestea by the French mathematician Henri.Poincare, and
it J.S called con'ventionali-sm. "The axtioms of geometry,” he s.ays,
"...are neither synthetic apriori judgments nor experimental facts.
They are pmﬂmnt&ms; our choice among all possible_éonven-'
tions is guided by experimental facts; but it reﬁains free.
and is limited only by the necessity of avoiding all

93 In other wqrds, it is meaningless to ask

contradiction.”
questions such as the one formulated above, for we may
choose any geometry arbitrarily bound only by our specific
physical hypotheses concerning measurement of length and
time, etc.94 What experience tells us is only which one is
the most convenient. geometry, but not which one is the most

95 . -y
accurate. Our choice remains free.

Einstein agrees with this. "Sub specie aeterni [under

920p. cit.

93H. Poincare, "Non-Euclidean Geometries and the Non-
Euclidean World," in Feigl and Brodbeck, ibid.
94Einstein points out that all these hypotheses are conven-
tions, and "all that is necessary to avoid contradictions
is to choose the remainder of (P) so that (G) and the
whole of (P) are together in accord with experience,”.
where. (G} stands for geometry and (P) stands for the pur-
port of physical laws.  See Einstein, op. cit.’

9SPoincare, op. cit.
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' the aspect of eternity] Poincare," he séys, "in my opinion,

96

is right.f Geometry in itself asserts nothing about the

relations of real things. (It can make such assertibns‘only

'if it is combined with physical laws.)97

Thus, nqt even one
geometry among others is to bé regarded as necessary to
physical space; the question as to which geometrical system
physical space "actually" belohgs is merely a matter of |
convention and convenience. |

On the basis of the above accounts, we come to this
claim: Geometry is either apriori, or synthetic, but not:
both. For instance, we havé ﬁinstein's statement as |
follbws: "As far as the laws of mathematics ;efer to
reality, they aré not certain; and as far as they.are
certain, they do not refer to reality."'98 Since geometry
has been regarded as merely a formalized axiom system,‘the
whole éystem is but an empty conceptual frame—worh.:'Axioms'
in it are conventions which are stated to be unconditiopally
true. All other propoéitions are logical inferences from .
the axioms, and are therefore analytic. In thié sense,
‘geometry ig certain and apriori; But after an interpreta-
tion with co-ordinative definitions and operational

definitions etec. have been added tdnit, the syétem bécomes_

96Einstein, op. cit.

971pia.

%8 phid.
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' descriptive of the ﬁhysidal world. In that sense, geometfg’
is éynthetic, empiricél and uncertain. So Reichenbach
writés.égain, "There is no synthetic apriori of‘geometrﬁ:
either geometry“;g apriori, and then it is mathematical

geometry. and ahalytic - or geometry is synthetic, and then
‘it is physical‘geometry and empirical."99
Now let us turn to examire Kant's view of geometry

more carefully.
Apart from a small numBer'of analytic prc.apositions:,l00 o
which serve as links, the propositions of geometry, Kant

holds, are synthetic without_exception.101 Yet Kant also '

notes that all these propositions, "strictly so called, are

102

always judgments apriori." .That is to say, fhey are

necessary, and are made independently of experience; yet

they are not analytic, but synthetic judgments. Thus, they
cannot be obtained by dissecting concepts analytically;loq

or more precisely, although they are necessarily subject to

104

‘the principle of cont:adiction, they cannot be demon-—

99Reichenbach,- The Rise of Setentific Ph‘ilc;'sophy, p. l40.

lo%br instance, the whole is equal to itself (a=a), the
whole is greater than its parts (atb>a) etc. See Bl7.

10yiqe B14 and B16.

10%314.

103P?olegomena , 810.

10él‘he principle of contradiction is "the universal, though
merely negative, condition of all our judgments in
general"” (B189). Vide Bl4: "All mathematical inferences
proceed in accordance with the principle of contradiction."
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strated merely by means of this principle. In order to
establish their truth, a third something is requifed~so as
to make the synthesis of the subject-concept and the

105 since the latter is not to

predicatgaconcept poséible,
be extracted from the former in a sfnthetic judgment. This
ﬁhird something, however, must be found iﬁ intuition for
otherwise the concept would be empty; further, this
intuition must be pure, otherwise the.judgmeﬁt wouid not be
'apr'iori..lo6 In other words, all concepts in geometry must
be first presented in pure intuition. This is another way
of saying that an apriori construction of c&ncepts is |
necessa'ry.lo7 |

_Pure intuition is apriori, for it removes the
empirical element of sense, and centains only the necessary
and universal relations in which appearances stand_.108
Thus, in Kant's view, pure intuition contains in itself‘an

109 which is nothing but a system of

apriori manifold
relations, a sensible given arisihg out of the nature of
our sensibility. Space is certainly a pure intuition, it is,

necessarily represented apriori and underlies all outer

1057155 = p194.
106. .. |
Vide B73 and Prolegomena, § 10.
107 1pi4.
10

8vide B34-5.

10%ide a77 and a25 = B39.
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intuiti-ons.110 All kinds and determinations of space, that

is parts of space, can and must be represented apriori:

11l And only by means of pure

they are also pure intuitions.
intuition are geometrical judgments possible: "if pure
intuition be wanting”, says Kant, "there is nothing in which
the matter for synthetic judgments apriori cén be given."112
Accﬁrding to him, all geometrical knowledge depenas on the
"apriori construction of concepts”, which means to exhibit
apriori the intuition which corresponds to the .concept.l'13

. In other words, we have to represent directly and apriori by

114

" imagination the configurations to which the concepts

refer, where configurations are simply determinations of
space115 or perhaps relations among positions iﬁ the pure-
-intuition of space. Through construction of concepts, the
latter acquire as their content the pure manifold of
intuition, without which they cannot have any meaning or

significance. It should be noted, however, that i¥f space

were not to be regarded as a formal apriori condition of

110p045,

111,09,

ll%’rolegomena , 510,

113,713 = B741.

114B204: 'The mathematics of space (geometry) is based upon

this successive synthesis of the productive imagination
in the generation of figures.'
llSCf.AZS,A29, and B606: "All figures are only possible as
so many different modes of limiting infinite space."
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outer éxperience, these concepts, and therewith the whole of
geometrical knowledge, would be impossible =~ they would be'

"nothing but a playing with a mere figment of - the brain."]":‘l"6

~,§g; ;xample, consider this geometrical proposition,
"Given three straight lines, a.figure is possible.h We find
the.fact is: no matter how much we laboui, we cannot derive
the above proposition by merely analysing or dissectihé the
concept of straight lines and of the number three. Nonethe-L
less, we can do so if we have recourse to intuii;.ion..ll7 In
other words, we have to construct apriori three straight
lines in pure intuition and then think about them - soon we
will find that a figure can be easily constructed, for
instance, by joining the ends -of the straight lines one to
another in accordance with a certain procedure. In this
way, we can make geometricél judgments synthetically, and
yet, in an apriori fashion. '

with the constructionh of conceptg,_ﬁe see that

geometrical knowledge is possible apriori, and indeed,
through, and only Fhfough, the pure intuition of space. ' Yet
it is possible'not in a merely'logical sense, but in the
sense that it must have objective rgality. It is 8O onl%

inscfar as it expresses the formal conditions of experience

as found in space; space is nothing but the form of all

116,157 = B1gs.

ll?Vide B65-66.
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summarized as follows:

170

outer‘intuitior;.l;8 lThus Kant writes, "Empirical .

jntuition is possible only by means of the pure intuition -

of space .... What geometry asserts of pﬁréﬁintuitiOn'is
therefore undeniably valid of empirical intuition."11?
Gec;fnetry'is for Kant g« science which determines apriori the
propert,iés of spaée synthetically.lzq It must then ioe grounded
on the pure intuition of space, which in turn must be
regafded as the essential form of all outer. intuition. For
fhat reason, all geometrical judgments are synthetic

apfiori, and must also hold of objects of outer sense, that

is to say, they are necessarily applicable to whatever .

objects we observe abput us.

We shall now try to get to closer grips with Kant's
difficult account by considering some.of the criticisﬁs
that have been made of it. These criticisms may be |
| 121 '

(1) Kant assumes that there is only one geometry'
(Euclidean geometry), but now a number of other
geometries have been developed. .

(2) Kant assumes that there is only one space

(Buclidean space), but now different geometries

llaviae A26 = B42.

1194165 = B206.

120}340.
121 . ,

Vide D. P. Dryer, Kant's solution for vemfwatwn in Meta-
physics (London, 1966), p. 160. :

.
R
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.describe different possible spaces. |

(3) Kant holds that geometrical judgments Ean only be made
by recourse to intuition, or, more precisely, we must
-resort to the construction of conflguratlons, elther in
pure or in empirical intuition. But now modern
geometries have devised purely deductive proofs in
which none of these is required.122

(4) Kant holds that geometrical judgments are synthetic’
apriori, but now they have been.shbwn to be either -
analytic apriori or,synthetic a posteriori,
exclusively.123

We shall now discusé each of these criticisms in the
order in which we have stated them.

(1) As we have already seen, non—Euclidéaq geometries are
not sciences which are concerned with the nature of
space.or with the properties of.spati&l configurations;
they are merely logical systems or axiom systems. In
thése axiom systems no attempt is made to verify the
axioms, the truth of them is only présupposed. The
truth of theorems in such systems is therefore hypo-
Ehetical, that is to say, they are asserted in thig
manner: if such and such and-Such, then such and such

and such.124 For instance, we do not assert that.

l22Vide C. G. Hempel, "Geometry and Empirical Science',

American Mathematical Monthly, 52 (1945).
l23Vide Einstein, op. cit; Reichenbach, op. cit., p. 140;
Hempel, op. cit.

124Vide Dryer, op. cit., p. 16l1. |
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through- two points only one straight line can pass, but
we only assert that if such and such conditions are

admitted, then through two points only one straight

line can pass. Hence, non-Euclidean geometry, as a

geometry, is taken in a sense quite different from
Kant's. A non-Euclidean geométry is.only a deductife
system, and it says nothing about the determination of
£he properties of space. With respect to these de-
ductive systems, therefore, we are not concerned with
anything that relates to the empirical world. We are
concerned dnly with the contextual signiﬁicance of

propositions - i.e. their validity within the system.

‘Strictly speaking, Kant does not assume that there is

only one Fuclidean space. However he does hold that
there is only one space. This‘space, as pure
intuition, contains nothing but the necessary and
universal relations in which outer appearances stand.
And this space can be described by ﬁuclidean
géometry, Spaces, which are said to be described by
geometries, have a quite different significance; they
mean only so many sets of relationships which are ih
conformity with the axioms and theorems of so many

125

geometries. For instance, a geometry is said to

describe a curved space if it describes only

125

Vide Dryer, op. cit., pp.l164-5.
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relations on the_surfacé of a sphere; on the other hand,
it describes only an elliptic space, if it describes
only relations on the surface of an ellipsoid. Thus,
it is clear enough that this.cﬁnception of spaces‘is by
hohmeans_a'denial of‘Kaqt's view that there is only one
space. Furthermore, according to Kant, tﬁeSe mény sets

126 of the one

of relations may be said to be only parts
whole system of relations that expresses the necessafy
cénditions of outer appearances. In_fact,:Henri
Poincare finds that all non-Euclidean geometries are
translatable into b;anches of the whole system of

127 In order to do this, we have-to

Euclidean.geometry.
construct a dictionary, which would enable us by a
simple translation to transform, e.g., Lobachevski's
theorems into theorems of Euclidean geometry.lz&
Therefore, it is advisable to consider it in thisrway:
if ndn—Euciidean geometries'areAto be rendered
intelligible they may be interpreted and transformed

into Euclidean geometry, then they are only branches of

one geometry and describe only one and the same space;

126
127
128

Or more precisely, limitations or determinations.
Vide H. Poincare, op. cit.

Poincare, op. cit. For example, according to a certain
dictionary, the theorem that the sum of the angles of a
triangle is less than two right angles may be translated
thus: "If a curvilinear triangle has for sides circle-
arcs which prolonged would cut orthogonally a certain
plane, the sum of the angles of this curvilinear triangle
will be less than two right angles."
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on the other hand, if they are to be regarded as pure
axiom sfstems as such, they do not describe tﬁe
physical world, and the concept.of spaces 1is only #he
result of the play of imagination. |
As indicated in (1), non-Euclidean geometries are only
axiom systems, and therefore like other axiom systems;
they could do withouﬁ any use of diagfams or any
recdurse to intuition. But geometry in Kant‘sjsense is
a system of synthetic knowledge about space, and must
be thus based on intuition. [See also the descriptions
above in (2).] |
Kant holds that all geometrical judgments" are synthetic
apriori, except for a few whiéh are analytic and which
only serve as a method of concatenatiqn_,129 but not as
principles. The truth of these analytic judgments,
such as "the whole is equal to itself" (a=a) and "the
whole is greater than its parts" (atb>a), is unaffected
by the geometrical.concepts'employéd. In the case of-
other judgments, such as "a cube must have squafe
faces" and "an isosceles triangle has two equal .sides",
we must aléo consider the meaning of the geometrical
concepts involved in order to verify them. Analytic
judgments alone would not constitute é science of

geometry, since the latter éontains in itself a body of

129

Prolegomena, § 2c. Vide also Bl7.
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synthetic apriori principles. These synthetic apriori
principles carry with them necessity which cannot be

130 Judgments such as

obtained from experience.
"through two points can pass only one straight line”,
and "through a point can pass oply three straight
lines which are perbendicular to each other“ are just
instances of these synthetic apriori principles. And
since they all describe the properties of space, they
are one and all synthetic. However, we could, if we
liked, construct a variety of axiom systems for such a
science of space. Euclid's geometry is one such
example. Usually, axiom systems of this kind must
contain on the one hand the same set of axioms and
theoremé as those contained in that geometry, and on
the other hand some additional axioms, so as to make

the system purely deductive.131

Thus; some argue that
theorems of Euclidean geometry are'analytic, because
they are deducible in an axiom system. But we should
also note the following points. In the first place, té
repeat again, axioms and theorems in an axiom system

afe purely formal and carry no content of éxperience,
and are therefore to be taken in a sense guite different

from that of Kant's - as a result, their analyticity in

the corresponding axiom system gives rise to no contra-

13045 4e Prolegomena, § 2C; B14-5.

lBlVide Dryer, op. cit. p. 161, also Hao Wong, op. cit.pp.2-3.
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diction to thésyntheticity of.axioms and”theorems‘iﬁ
Euclidean geometry. In the seéomi‘place, éVen granted
‘thét the axiom system is given an interpretation in
conformity with Euclidéan.geométry, we find that the:'
axioms are still presuppositions, from_which‘theoremé'
are just'loéical inferences. Thisldoes ﬂot-mean that
' the axioms an&-what follows from them is not synthetic.

. The axioms agd theorems‘th%wehwslaz are synthetic.

‘Yet a synthetic propositian "can indeed be estabiished‘,.,
'by the law -of contradition, but only by presuppesing
another synthetic proposition from which it follows.433
Others. argue that if'they aﬁeuto be sypthetic; then

' they must be synthetic in.the.sense-that'they are only |
empiriqal and aposteriori, and rest essentially on.
induc#ion from exéerience.134” Compare"Reichenbéch'é

words on space: he says,‘"spacé is not a form of order

by ﬁeéns of which the human obéer§ér constructs his -

world - it is‘'a system formulating the=relations'of

order holding between transported solid bodies and

light.rays and thus expressing a very general featuée

135

of the physical world..." The*conception of épace

l32They can be verified directly in intuition.

133 Prolegomena, § 2cC.

;34Vide Einstein, op. cit., Reichenbach, op. cit. pp. 138140,

lSSReichenbach, op. c¢cit., p. 1309.
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in gquestion is only . a physical one, and therefore

should not be put to the same level as that of Kant's.

'THé Science of such a spaceis certainly empirical,: and :*

might be in fact regarded as a branch of'physics.l36

But in this sense, it confirms only that physics is.
empirical, and Kant's contention is that the science of
space is a pure science. It is apriori because the
propositions in it can be verlfled wholly apart from |
experience by constructlon of concepts in pure
intuition; neverthelessf it must be applicable to
experience because space is jus£ the éssential form of -
outer intuition or éxperience. Space' in- Kant's doc-
trine is the formal condition of outer observation,
withdut which no natural écience would be possible;
thus even physibal or practical geometry, as a ﬁatural»
science, if .possible at all, must presuppose space.
Some, however, question the necesséry applicabil-

ity of geometry to experience. They do this by

'”reference to physmcal observatlons. They argue, for

e Fn

' ‘example, that llght rays (on whlch visual observations

depend) describe only curves, and also that real solid
bodies are not in nature rigid. The conclusion they
want to draw'from_this is that the immediate relation

between geometry and physical reality appears

136

Vide Einstein, op. cit.
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destroyed, 3 “and that gedmeﬁrﬁ} if appiicabléﬂaﬁféii,

"must be subject to corréction on the basis of these

observations. And geometry is for that reason only

empirical. But we think that the conclusion of the
foregoing argument goes beyond its premises, for at
most it shows that the criteria for épplying the
concepts of "straight line", “triangle“, "congruence",

etc. are defective.138

The meaning of any geometrical
concept, such as “straight line" or "triangle"; should
not be thus tied strictly to any one type of experi- |
mental outcome, or any one physical pheﬁoménon or

139 and when scientists assert that the path
of a light ray is not straight, they are just using the
same concept of straightness as occurs in Euclidean

geometry.140

We may well search for scme better
criteria for applying geometrical concepts,. but this by
no means disproves .the aprior-ity of geometrical

judgments and their necessary applicability to objects

137

138

139

140

Ibid. Also Reichenbach, op. cit. pp. 130-133.
Compare Dryer, op. cit. p. 169.

E. G., "straight line" is interpreted as meaning the
path of a light ray, or as meaning the path along which
a measuring rod would have to be laid down the fewest
times, etc. Vide Stephen F. Barker, The Philosophy of
Mathematics (Englewood Cliffs, 1964), pp. 51-2.

T Vide Dryer, op. cit., p. 1l69.
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.of experience.l4_l

~ On the basis of ‘the foregoing discussion, we come to
the following conclusions: Geometry is. both apriori and
syhthétic. It is different from an.axiomatic geometry on
the oﬁe hand, and a physical geometry on the other.
- Geometry in Kant's sense is only an apriori séience of space
where space is the essential form»of outer appearances.
Kant's theory of geometry is not to be identified with
Euélidean'geometry; it only‘suppiies us with an apriori
foundation for the possibility of a science of .the pure form
of space. Such a science ﬁay be Euclidean geometry, but it |
may not be. Howeverr‘itlmUSt be a sciencé of the pure form
of space. Now Euclidegn geometry is a science of this sort,
so Kant's geometrical theory may be regarded as the apriori
foundation of its possibility; but non-Euclidean geometries
are not sciences of this sort, and consequently Kant's
theory is not in a position to account for their possi-
bilities. As a result, the'discoﬁery of non-Euclidean
éeometries does not, by itself, diéprove Kant's apriori

- theory of geometry.

141Compare Gottlob Frege's words in his The Foundations of

Arithmetie, p. 20: "...the truths of geometry govern all
that is spatially intuitable, whether actual or product
of our fancy. The wildest visions of delirium, theé
boldest inventions of legend and poetry, where animals
speak and stars stand still, where men are turned to
.stone and trees turn into men, where the drowning haul
themselves up out of swamps by their . topknots - all
these remain, so long as they remain intuitable, still
subject to the axioms of geometry."
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3. Mathematical Aspect

Since we have already discussed many of these
problems in connection with geometry, we shall now confine
‘ourselves to mathematics in- its narrower senée. Kant's view
here is basically the same as that which ié expressgd in his
theory of geometry. Despite the féct thaf mathematical
‘propositions follow from axioms according to principles of
logic,‘r he holds that the axioms and propositions are not
themselves principles of logic or an application of fhem;142
rather, they are deScriptive of the pure intuition of time .
and of constructions in it, where the pure form of time, and -
also mathematlcal judgments, hold true only of thlngs as the
mind intuits them, not of things as they are in themselves}43
Reichenbach claims that the disintegration of synthetlc
apriori knowledge began with developments within mathe-
matics. He writes, "The logical development which pushed
mathematics from its throne..f reaches its final stage in
Russell's analysis of arithmetic: ‘mathematical truth is
analytic, mathematics is not descriptive of physical

w14 our major concern here is whether mathematics

reality.
is deducible from, or can be reduced to logic; in short, we
would like to ask whether it is really analytic or not.

In the realm of modern mathematics, there developed

l42Bltl; Korner, The Philosophy of Mathematiés, p. 72.

143yi4e B46-B53.

144_ : L s .
Reichenbach, "Rationalism and Empiricism", op. cit.
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three significant views, namely,
{1) the logicism représentéd by Frege and'ﬁussell;‘
{2) the formalism represented by Hilbert; and
(3)_ the intuitionism represented by Brouwer.
We shall examine these in order.

' © Russell's view is clear. ﬁhat he“holds is simply
that "all pure mathematigé deals exclusively with concepts
definable in terms of very small numbers of fundamental
logical concepts, and that all its propositions are
ldeducible from a very small number of logical principles?l45
“But this presupposes a logic which is to be understood
broadly: i.e., one which includeés the logic of truth-
functibns, the extensional logic of classes, the ldgic of
quantification,‘and also the postulates and rules of
inference drawn from these three branches of logic_.lf;6
(Many modern-logiciansido in fact accept Russell's view that
the notions of mathemétics can be defined in-puxely logical
terms. Quine, for instance, holds that arithmetical notions

are.all definable in terms of three notional devices,147 but

8

he does not'claim to have reduced arithmetic to 1ogic)14

145I{us"s.eJ.-l, Principles of Mathematies, preface.

146K6rner, op. cit;, p. 39, p. 50.

147They are membership, joint denial and qualification with
its variables. See Quine, Mathematical Logiec, p. 126.

l',F‘ngbrner, op. cit., p. 50.
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According to Frege and Russell, the number 'i'iis
defined as a class, more preciself[the'ciass of all thosé
élasses each of which contains 6nly one elemént. We then
aséert that 'x' is a member of the class of ciasses S
under two conditions, namely, (1) there exists an entity,
say 'u', such thét (uex), and (2) for anyttwo enfities 'V;
.and 'w', if (vex) and (wex) then v=w.149 In a similar~&a§,
the numbgr ﬂ?' is dgfined and.éxplaipéd. Theﬁ in térms of
these definiéﬁoﬁé:‘fhe"expfeééion "L + 1 = 2" can be | |
: defined through the logic of truth—function, then_thellogic
of Quantificatidn, and the logic of class. It is defined -
thus: "1+ 1 = 2" =.." (x) () (((xel)&(yel))=((xUy)e2))" -
" that is to say, here we have assumed that . x and y are non;
empty classes with ne commen member, then'for anyrclasseé p 4
and v, if x is anAelement of 1.and y.is an-element of 1,

150 In this"way,

then their iogiéal sum is an element of 2.
arithmetic is said to be reducible to logic. But the’
question arises, is such a logical interpretation sufficient
to prove the analyticity of mathematics?

Firgtiy, we notice that logicism assumes that there
'is a common general characteristic "L" of logicél proposi-
tions. Further, logicism asserts thét cértain' |

propositions of mathematics also posseés L. Finally, it

assumes all other propositions that can be formally deduced

1491p:4., p. 52.

150Ibid., p. 53.
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from these mathematical propositions also possess this

characteristic (L).151 But such a characteristic is

lacking in Russell's logical system, and even also lacking'
in other more recent systems, 1nclud1ng Qulne s loglco-

émathematlcal system}52' It we are. glven a’

1 ber of
propositions, can we dlstlngulsh those - whlch are logical
propositions? We find no characteristic which enables us
to do so. Fon Quine, and some others, the_postulates are.
merely enumerated, and no general characteristic is
' supplemented.153 The absence of such a common generel-
characteristic in logical systems is admitted by most
contemporary logicians.ls4 Russellis account of logic is
therefore very obscure, and his reduction of mathematics to
logic may turn out to be just a translation. Furthermore,
as S; Kdrner points out, "the logicist account of logic is
philosophically inadequate beyond its mere obscurity."155
Secondly, we shall consider problems concerning the
Frege-Russell definition of ‘natural numbers. According toh
them, a certain number is defined in terms of the

similarity of classes. For instance, the number 2 is

defined as a class of classes of doublet, the number 3 is

olypia., pp. 55-6.
1521pia., p. 56.
1331pia.

154

Vide Carnap, Introduction to Semantics (Harvard Univ. Press,
1942), Chapter C.

'lSSKbrner, op. cit., p. 56.
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defined as a class of classes of triplet, etc. ‘But this
analysis is circular, for in distinéuishing a class of
‘doublet, or'a.classrof triplet, from others, wé must have
already applied the concept of 2 or 3.156' fﬁrthermore,
Bussell defines every natufal numberln as having a unique
successor n + 1, and he also assumés the éxiom of infinity
so as to ensure that n is not equal to.n + l.157 However,
this axiom is a non-logical hypothesis, and if the concept
of number is indeed a purely logical concept, it should not
be defined by referéhce‘to a non-logical hypéthésis.158
Thus the attempted reduction of mathematics to logic turns
out at last to be merely a reduction of logic plus non- |
logical hypotheses.l59 Besides, the axiom of infinity
implies the existence of infinite classes; that is to say,
it iﬁplies the possibility of actual infinity, and this
involves some other difficulties - the difficulties

160

generated by the notion of actual infinity.™ The reason

ig simply that it describes no concrete objects.161
" What we have. tried to show above is this: the

Frege-Russell programme of reducing mathematics to logic is

156yide ibia., p. 58.
l57Ibid., p. 59.
1581piq.

159¢h54.

160

Ibid., p. 73.

16154,
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; open to serious guestion, and the c1a1m that all mathe—
matlcal truths are analytic has not been ‘so far justlfled.
In the'discussion that follows, we shall see that Hllbert s --
" formalism and Brouwer'slintuitionisﬁ-do not differ
ifundameﬁrally from the phileopﬁicai positibn of Kant.

| Hilbert does in fact adopt Kant'S“prinEipal.idea
expreseed in the Transcendental Aesthetic. As Hilbert

wrote in Die Gundlagen der Mathematik:

...something which is presupposed

in the making of logical inferences
and in the carrying out of logical
operations, is already given in
representation: 4i.e., certain
extra-logical concrete objects
. which are intuitively present as
immediate experierce, and underlie
‘all.thought. If logical thinking

is to be secure, these objects must
be capable of being exhaustively
surveyed, in their parts; and the
exhibition, the distinction, the
succession of their parts, and their
arrangement beside each other, must
‘be given, with the objects themselves, -
as something that cannot be reduced
to anything else or indeed be in any
need of such reduction.162

Although.Hilbert.is not a strict Kantian, his views of
mathematics agrees with Kant's in the claims that (l)-mathe—.
matics includes descriptions of concrete objects and
constructions, and that (2) actual infiﬂiries, among others,
-are introduced only.as ideal elements to amﬁlify the field-

of mathematics, and this requires a proof of the

' 162Hilbert, Die Grundlagen der Mathématik, Vol. 6, p. 65,

translation in Kdrner, op. cit., p. 73.



~ 186

consistency of the amplified system. In other words, we
ﬁave to prove such an 'introduction' produces no contra-
dic£ion within the system,163 |
Hilbert's conception of construction is closely
connected with the construction of perceptual objects;. To
him, the formulae constructed are perceptﬁal objects "which
can be distinguished and classified by means of perceptual
characteristics which are possessed either by the formulae
themsélves or by the prodess of their productiqn..fl64~
These objects are stroke-expressions, and it is the
pfopositions about these stroke-expression and their
production that constitufe the elementary arithmetics'.l65
For instance, the proposition "1 + 2 = 3" is analysed into
"l 4+ 11 = 111%, apd the commutative law is analysed into |
"1l + 111 = 111 + 11", wherein the signs "1", "11" and "“111" f
represent one stroke, two strokes and three stro’kes.166
Their structure or situation as presented is so simple and
transparent that we can read off the synthetic relation
between the concepts.167 This seems to show that Hilbert

agrees with Kant as to the syntheticity of mathematical

propositions.

163K5rner, op. cit., pp. 73-4.

1641p:4., p. s4.

1651114,

16611ia., pp. 77-8.

lG?Ibid., Pp. 101_20
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Intuitionism also follows Kant's line of thought.
Basically, both formalists and intuitionists share the

following conceptions: (1) mathematical theories are

168

synthetic and cannot be deduced from logic; (2) no

doctrine of the actual infinite is admitted, but only the

doctrine of the potential infinite, or of indefinite

169

totalities. But intuitionism is even nearer to Kant than

formalism is; since Brouwer holds, in accord with Kant, that
mathematical truths are synthetic apriori and are grounded
upon the pure intuition of time. They are, more precisely,

grounded upon the intuited non-perceptual objects and

constructions in time.l?O

In his essay "Historical Background, Principles and
Mathods of Intuitionism" Brouwer expresses his intuitionism
as follows:

The first act of intuitionism completely
separates mathematics from mathematical
language, in particular from the
phenomena of language which are
described by theoretical logic, and
recognizes that intuitionist mathe-
matics is an essentially languageless
activity of the mind having its origin
in the perception of « move of time, i.e.,
of the falling apart of a life moment
into two-distinct things, one of which
gives way to the other, but is retained
by memory. If the two-ity thus born is
divested of all quality, there remains

1681p3ia., p. 85, p. 119.

]'BgIbid.,r p. 120; S. ¥, Barker, Philosophy of Mathematics, p. 74.

170 srner, op. cit., p. 120.
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the empty form of the common substratum
of two-ities. It is this common
substratum, this empty form, which
is the basic intuition of
mathematics. 171

This is éubstantiélly'what Kant maintains in his Critique;
mathematics presuppéses an intuition which is_the

invafiént form of experience, and which différs from the
apprehension of logical connections between concepts or
statements.172 And the separation of mathemétics from-
mathematical language is in fact a very important idea, .
since the former is essentially a mental activity and the
latter is but a description of its externalization,
systematization éndiformalization. As professor Mou points‘
out, the'apriority and syntheticity of mathematics rest not -
upon those written mathematical systemé; but upon the
transcendental foundation which is prgsuppdsed by them.173
In tﬁe same manner, he holds, we should also distinguish
“loéic itself" from "written logical systems", while the
latter might well be analytic or -deductive, the former,
which is the apriori foundation of all logical systems, and

which concerns the principles of the synthesis of under-

standing, must be synthetic and apriori.174 Thus; the

171Brouwer', "Historical Background, Principles. and Methods of

Intultionism”, in South African Journal of Science, Oct.-Nov.
{(1952).

172Kbrner, op. cit., p. 122.

1'73T. S. Mou, The Critique of Cognitive Mind (Chlnese ed:Lt:Lon,
Taipei, 1950), pp. 150-250.

174Ibid.



189
‘written systems of mathematicé and logic should only be
regarded as ways of exhibiting the externalization of pure

- reason.

To the intuitionist, mathematics is the construction

175

of entities in pure intuition, where the construction -

denotes only self-evident experience;_but not external
176 And since mathematical statements are merely
177

perception.
reports on self-evident constructions in time, their
truth is therefore dependent on such constructions; that is

to say, every true mathematical statement can be justified

by a corresponding construction,178

Or more precisely, if
we are to assert the truth of a mathematical statemeﬁt, we
must possess a constructive proof of it; similarly, if we
are to assert the falsity of a mathematical statement, we

must possess a constructive disproof of itl;79

rake for
example the proposition "A square circle .cannot exist".’
This is a theorem, according to Brouwer and Heyting, since
in constructing such a square circle, we have to construct a
square which is .at the same time a circle, and in so doing

. \ . .y ‘ . . 18
we arrive in intuition at a contradiction. 0

175K6rner, op. cit., p. 125;

1761pi4a., p. 136.

177 tpid., p. 138.
1781pid., p. 136.

179Barker, op. cit., p. 75.

180Kbrner, op. cit., p. 138.
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Oon the basis of the above observations, we may .
conclude as follows. As we have séen,vRussell's logicism is
insufficient to prove the deducibility of mathematics from |
logic, it is thus so'far insufficienf to prove that all

mathematical knowledge is analytic in the .sense that.it is
logical or deducible from logical truths. Hence,
Reichenbach may be mistaken when he says that the develop-
ment of mathemafics has shown the dissolution of synthetic
apriori knowledge. The same apélies to his claims that the
developmenﬁ of mathematics, which dissolves synthetic
apriori knowledge, reaches its fina} stage in Russell's
analysis of mathematics, and that this devélOpment‘hds led
away from Kant's doctrine of‘the synthetic apriorii -For'we
have already seen that the recent development of mathe-
matics actually leads closer to Kant's line of thbught; this
development embddiés two significant vieﬁs‘whiéh explicitly’
deny the possibility of deducing mathematics from logic; but
affirm the syntheticity of mathematical knowledge. This
very evidence. has proven Reichenbach's claim (that there 1is
no mathematical synthetic apriori knowledge) untenable.
Consequently we see that theorétical synthetic apriori know-—
ledge is in efféct.possiﬁie, and it has not been so far ..
disintegrated by the‘development of mathematics or the

philosophy of mathematics.



CHAPTER VIII
GENERAL CONCLUSION

‘With respect to the possibility of’theoreticai
synthetic apriori knowledge, the aim of the'prévious
chapter has been £o defend Kant's position against various
objections. These objections, éé we have attempted to show,
have often been based on a misinterpretation of Kant's
doctrine and so, as it were, hang in-Ehe air. Reichenbach's
critiqisms, for instance, are mistgkeq.in just this :
'fﬁunggitical way. We think it is,wor£hlwﬁilé to-stress
séﬁefgl impbftant points that we ha;e maae in‘the laét
chapter as fdllows..

One of the most important tasks that Kant accomp-
lished was his analysis of experience. Human'experience;
as Ként recognized, involves the use of doncept. Among
these concepts are those which cannot be derived froﬁ
e#perience, but are nevertheless applicable to it. Concepfs
of this sort Kant calls the categories. According to Kant,
these categories, as concépts which coﬁdition experiénce,
can have legitimate and 6bjective application only within
the field of experiéﬁce. The propositions that express the
rules f6r'such legitimate and objecti&e application of the.

categories Kant calls the principles of the understanding.

191 .



192.
These principles can be established apriori, and are
‘presupposed in all our thought about, and~experience‘0f, the
world. Consequently;<we'can never arrive at a totalify_of
observations which contradict these apriori principles, for
iﬁ is just these principles that set the restrictions and
limits for all our experience and knowledgée. - And since
these principles necessarily relate to the empi;ical world,
théy are therefore synthetic'as well as apriori.

Another point to be noted is that, for Kant, the
synthetic apriori principles of the above description are
not special laws of natural sciences. The principlés, as
principles of the understanding, are necessarily apriori,
and they actually constitute a universal and apriori sﬁstem
of law and ordér about natﬁre as we experience it. But laws
of natural sciences, as modes of empirical knowledge about
nature, must be empirical and dependént on the intellectual
form which tﬁe apriori principles prescribe for them. For
Kant, the systém of synthetic apriori principles is there-
fore not a special detérminate theory of science, buﬁ rathep
a "logic of science," or a "metaphysics of experience.”

In the field of mathematics, Kant's view should also
be noted. Geomeéry is for Kant an apriori science which
determines the properéiés of space syntheticaliy, and space
is the essential form of -all outer intuition. Geometry in
this sense is to be distinguished from an axiomatic geometry

on the one hand, and a physical geometry on the other. An



193
axiomatic geometry is apriori and analytic; a physical
geometry is synthetic and'empirical. Buﬁ a geometry in
Kant's sense is quite different: it is apriori, but it is
not analytic; it is synthetic, but it is not empirical. It
is apriori because it is strictly universal and unaffected
by any empirical fact or observétién abouf us; it is
synthetic because it is necessarily applicable to the
empirical world.l A geometry infthis sense is synthetic
apriori, for it includes in itself a system of synthetic
apriori judgments which are principles governing all outer
observations. Kant's theory of geometry is therefore not a
séecial geometrical system of any kind, but rather, an
apriori theory for any geometry that can ever be counted as
an apriori science of space. Kant's view of arithmetic is
similar. 1In a word, arithmetic, like geometry, can be
verified whoily apart from experiencé by apriori construc-
tion of concepts in intuition. Mathematics thus understood
includes reference to intuition: it is synthetic and cannot
be deduced from logic. This Kantian thesis has in fact been
adopted by most formalist and intuitionist mathematicians. |
Moreover, it is important to note that the apriérity and
syntheticity of mathematics rest not upon those written
mathematical systems, but upon the transcendental foundation
which ié presupposed by them. Thus, for Kant, merely
logical or analytic propositions constitute no mathematics;

the possibility of mathematics lies solely in its reference
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to intuition. ﬁathematical judgments, therefore, like those
~apriori principles of nature, must hold true of things -
tﬂey hold true of things as the mind intuits- them, not of
things as they are in themselves. Mathematics, as a real
.mathematics, is a mathematics of appearances, as Kant calls
it. |

As a result of the diécussions given in the previous
chapter we see that, contrary to some claims, theoretical
synthetic apriori knowledge has not been dissolved by the
development of science and mathematics; on the contrary, it
hés in effect obtained possible support from this develop-

ment.

The above restatement should be at the least ﬁelpful
to an understanding of Kant's theses which constitutes the
fundamehtél focus of the present thesis. Now ih order to
state clearly our line of thinking in the thesis, we shall
give a brief note about the interrelation of the discussion
in the preceding chapters.

It has been our concern in this thesis to considef
" ‘the problem whether theoretical synthetic apriori knowledge
is possible in the realm of human knogledge. We beéin our
enquiry by outlining in chapter one the significance of this
probiem, from a Kantian point of view, and the complicateq
situation which the problem has caused, owing to the

controversies among philosophers both for and against the
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claim that theoretical synthetic apriori knowledge is-
possible. But since the claim that admits the’possibility
~of synthetic apriori knowledge presupposes-the prior
possibility of the analytic-synthetic distindtiop; our
cénsideration of the latter possibility in chapters th;ee
and four has been a preliminary inveétigation that
necessarily precedes our later consideration of the former
possibility in chapters five and six. Our conclusion of
-the fourth chapter affirms the possibility. of the-ana;yfic—
- synthetic distinction, and this sets up a necessary basis‘
that enables us to pass over .to the discussion which is
planned to establish the possibilitylof theoretical
synthetic apriori knowledge. This discussion is given in,
chapters five and six: in chapter‘five we-haﬁé tried-ﬁé |
show that there are synthetic apriori propositions; .in
chapter six we attémpted to explain how they are possible
within a Kantian fgame of reference. Finally, thé:chapter
on controversies tchapter seven) was designed to meet the
‘objecﬁions arising from"philosophical; mathematical, énd
physical enquiries - the objecﬁions which have been brought
against the Kantian theses presented in chapter six. our

discussion attempted to show that these objections are

untenable.

Now we shall close our whole enquiry by putting,

forward the following Concluding Remarks:
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So far as we are concerned, we find that there are
several senses in which a proposition or a mode of

knowléedge may be entitled'apriori.: But few among these

senses are commonly accepted. However, here is an

eligible one that could be stated thus:.- A proposition.

- or a mode of knowledge is apriori if it is necessary in .

either a logical or an epistemological sense, and can’

be established or wholly justified without any appeal

to sense-impressions, or ostensive definitions, or

empirical propositions or knowledge. In accordance .

"with the discussion exhibited in chapter six, an

epistemologically apriori proposition may be further

described as follows:
(2) It can be established by methods that dependlon
considerations that are not purel§ loéical;‘
(b) It is presupposed in all intelligible discourse;
it can be derived from the nature of humanifgason:
{c) 1It.states certain fixed limits for human knowledgé;
An epistemologiéal apriori propositioen of this sort - |
would also be synthetic in Kant's view. Butfin what
sense may a proposition or a mode of knowlédge be
entitled synthetic? Kant's answer is simply this: .A
proposition or a mode of knowledge is.synthetic if it
reférs to experience directly or indirecfiy. A | |
synthetic propositioﬁ may or may not be aposteriori..

If it is not aposteriori, then cleafly_it is synthetic
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‘ apriori. A synthetic apriori proposition is synthetic

2]

because it is connected with experience, in, the sense
that:
(a) It necessarily applies to our experience of

objects in space or time (or both);

_(b) It is a condition of possible experience - it

expresses a formal condition under which

appearances must stand;

. {c) It states certain fixed limits for our experience.

An epistemologically apriori proposition in Kant's

analysis is, of course, a synthetic apriori proposition

of the above description.,

.Now we think it is apprbpriate at this point to quote

one .of Kant's most significant remarks as foliows:

"Thoughts without content ave empty, inmtuitions without concepts |

arelﬂindﬂﬂ' This statement is absolutely essential to

the possibility of knowledge of any kind. 1In all

empirical knowledge, the apriori element is just as

necessary as the perceptual or intuitional elements;

such knowledge can result only if the one.is-épplied to

" the other. In all synthetic apriori knowledge the

perceptual or intuitional element is also necessary;

‘such knowledge would be nothing if it has not been

related to possible experience. The quoted passage

1

A51

= B75. Emphasis added.
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therefore indicates the boundary of human knowledge:

our knowledge cannot extend any further beyond the world

. of expefiean,‘but it can extend without limits Within

such world; all.our knowledge relates finally to
possible intuitions.

Finally, as a result of the preceding chapters, we see
that there-are apriori principles of natural science
and mathematics which are synthetic apriori, and which

have not been so far disintegrated, even though they

- have been confronted by various objections. They are

instances of an epistemologically apriori propostion or -
a synthetic apriori proposition described in [1]. To
put it briefly, these principles are synthetic apriori

because they are conditions of the possibility of

‘experience given by our cognitive faculty. Another way

'of putting .this would be to say that these’principles

state the conditions necessary for the conduct of
rational enquiry about nature. We therefore come to -

this statement: ' Theoretical synthetic apr'z'.oi"'fl knowledge is

possible within the realm of human knowledge.
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