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PREFACE TO THE ENGLISH EDITION

The present English edition contains some sections which are not
found in the German original. These are §§ 164, 344, 38a—,
6oa-d, 71a-e. These twenty-two sections were included in the
manuscript of the German original when it was sent for publication
(in December 1933) but had to be taken out because of lack of
space. The content of § 344~ was, in a slightly different formula-
tion, published in German in the paper Ein Giltigskriterium fiir
die Sdtze der klassischen Mathematik, and the content of §§ 60a-d
and 71 a-d in Die Antinomien und die Unvollstindigkeit der Mathe-
matik. § 60 of the original has been omitted here, since it was only
a shortened substitute for § 60a—d.

In the Bibliography some less important publications have been
deleted, and others, mainly of the last few years, have been added.

Several smaller additions and corrections have been made. The
amore important of these occur at the following points: §8,
regressive definition; § 12, RI 2 (see footnote); § 14, proofs added
to 'Theorems 3 and 7; § 21, D 29; § 22, two insertions in D 64 (see
footnote), D 83; § 29, footnote; § 30, PSII 4 (see footnote to § 12);
PSII 19, condition added; § 48 (see footnote); § 51, definition of
‘L-consequence’; § 56 (see footnote), Theorems 8 and g taken out;
§ 57, Theorems 2 and 3 corrected, and last paragraph added;
§ 62, explanation of ‘f,[S,]’; §§65 and 66, definitions of
‘extensional’ restricted to closed partial expressions, and Theorem
65.8a added; § 67, end of second paragraph. The majority of
these corrections and a number of further ones have been sug-
gested by Dr. A. Tarski, others by J. C. C. McKinsey and W. V.
Quine, to all of whom I am very much indebted for their most
helpful criticisms.

The problem of rendering the German terminology was naturally
a most difficult one, in some cases there being no English word in
existence which corresponded exactly to the original, in others the
obvious equivalent being unavailable because of its special associa-
tions in some other system. It was necessary sometimes to appro-
priate for our purposes words which have not previously borne a
technical significance, sometimes to coin entirely new ones. If at
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first sight some of these seem ill at ease or outlandish, I can only
ask the reader to bear in mind the peculiar difficulties involved,
and assure him that no term was chosen without most careful
consideration and the conviction that it would justify itself in use.
To facilitate discussion and reference, the German symbolic
abbreviations have been retained in all the strictly formalized
portions of the book. English equivalents have been substituted
only where they occur in the non-formal text, as mere convenient
abbreviations which are not properly symbolic (e.g. “TN” for
“term-number”’ instead of the German “ GZ”), or as incidental
symbols introduced simply for purposes of illustration (e.g. “fa”
for “father” instead of the German ‘“Va”). Wherever a German
abbreviation has been used for the first time, the full German word
has been inserted in brackets; and in the case of the terms intro-
duced by formal definitions, a complete key to the symbolization
is given in a footnote at the beginning of the respective sections.
I wish to express my best thanks to the Countess von Zeppelin
for the accomplishment of the difficult task of translating this book,
further to Dr. W. V. Quine for valuable suggestions with regard to
terminology, and to Dr. E. C. Graham, Dr. O. Helmer, and Dr. E.

Nagel for their assistance in checking the proofs.
R. C

Cambridge, Mass., May 1936



FOREWORD

For nearly a century mathematicians and logicians have been
striving hard to make logic an exact science. To a certain extent,
their efforts have been crowned with success, inasmuch as the
science of logistics has taught people how to manipulate with
precision symbols and formulae which are similar in their nature
to those used in mathematics. But a book on logic must contain,
in addition to the formulae, an expository context which, with the
assistance of the words of ordinary language, explains the formulae
and the relations between them ; and this context often leaves much
to be desired in the matter of clarity and exactitude. In recent
years, logicians representing widely different tendencies of thought
have developed more and more the point of view that in this con-
text is contained the essential part of logic; and that the important
thing 1s to develop an exact method for the construction of these
sentences about sentences. The purpose of the present work 1s to
give a systematic exposition of such a method, namely, of the
method of ““logical syntax”. (For further details, see Introduc-
tion, pp. I and 2.)

In our “Vienna Circle ”, as well as in kindred groups (in Poland,
France, England, U.S.A., and, amongst individuals, even in Ger-
many) the conviction has grown, and is steadily increasing, that
metaphysics can make no claim to possessing a scientific cha-
racter. That partof the work of philosophers which may be held to
be scientific in its nature—excluding the empirical questions which
can be referred to empirical science—consists of logical analysis.
The aim of logical syntax is to provide a system of concepts, a
language, by the help of which the results of logical analysis will
be exactly formulable. Philosophy is to be replaced by the logic of
science—that is to say, by the logical analysis of the concepts and
sentences of the sciences, for the logic of science ts nothing other than
the logical syntax of the language of science. That is the conclusion to
which we are led by the considerations in the last chapter of this book.

The book itself makes an attempt to provide, in the form of an
exact syntactical method, the necessary tools for working out the
problems of the logic of science. This is done in the first place by
the formulation of the syntax of two particularly important types
of language which we shall call, respectively, ‘ Language 1’ and
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¢ Language IT°. Language I is simple in form, and covers a narrow
field of concepts. Language II is richer in modes of expression; in
it, all the sentences both of classical mathematics and of classical
physics can be formulated. In both languages the investigation
will not be limited to the mathematico-logical part of language—
as is usually the case in logistics—but will be essentially concerned
also with synthetic, empirical sentences. The latter, the so-called
‘real’ sentences, constitute the core of science; the mathematico-
logical sentences are analytic, with no real content, and are merely
formal auxiliaries.

With Language I as an example, it will be shown, in what
follows, how the syntax of a language may be formulated within
that language itself (Part II). The usual fear that thereby con-
tradictions—the so-called ‘epistemological’ or ‘linguistic’ anti-
nomies—must arise, is not justified.

The treatment of the syntax of Languages I and II will be fol-
lowed by the outline of a general syntax applicable to any language
whatsoever (Part IV); and, although the attempt is very far from
attaining the desired goal, yet the task is one of fundamental im-
portance. The range of possible language-forms and, conse-
quently, of the various possible logical systems, is incomparably
greater than the very narrow circle to which earlier investigations
in modern logic have been limited. Up to the present, there has
been only a very slight deviation, in a few points here and there,
from the form of language developed by Russell which has already
become classical. For instance, certain sentential forms (such as
unlimited existential sentences) and rules of inference (such
as the Law of Excluded Middle), have been eliminated by
certain authors. On the other hand, a number of extensions have
been attempted, and several interesting, many-valued calculi ana-
logous to the two-valued calculus of sentences have been evolved,
and have resulted finally in a logic of probability. Likewise, so-
called intensional sentences have been introduced and, with their
aid a logic of modality developed. The fact that no attempts have
been made to venture still further from the classical forms is per-
haps due to the widely held opinion that any such deviations must
be justified—that is, that the new language-form must be proved
to be ‘correct’ and to constitute a faithful rendering of ‘the
true logic’.

To eliminate this standpoint, together with the pseudo-problems
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and wearisome controversies which arise as a result of it, is one of
the chief tasks of this book. In it, the view will be maintained that
we have in every respect complete liberty with regard to the forms
of language ; that both the forms of construction for sentences and
the rules of transformation (the latter are usually designated as
“postulates” and “rules of inference™) may be chosen quite
arbitrarily. Up to now, in constructing a language, the procedure
has usually been, first to assign a meaning to the fundamental
mathematico-logical symbols, and then to consider what sentences
and inferences are seen to be logically correct in accordance with
this meaning. Since the assignment of the meaning is expressed
in words, and is, in consequence, inexact, no conclusion arrived at
in this way can very well be otherwise than inexact and ambiguous.
The connection will only become clear when approached from the
opposite direction: let any postulates and any rules of inference be
chosen arbitrarily; then this choice, whatever it may be, will de-
termine what meaning is to be assigned to the fundamental logical
symbols. By this method, also, the conflict between the divergent
points of view on the problem of the foundations of mathematics
disappears. For language, in its mathematical form, can be con-
structed according tothe preferences of any one of the points of view
represented ; so that no question of justification arises at all, but only
the question of the syntactical consequences to which one or other
of the choices leads, including the question of non-contradiction.

The standpoint which we have suggested—we will call it the
Principle of Tolerance (see p. 51)—relates not only to mathe-
matics, but to all questions of logic. From this point of view, the
task of the construction of a general syntax—in other words, of the
definition of those syntactical concepts which are applicable to
languages of any form whatsoever—is a very important one. In
the domain of general syntax, for instance, it is possible to choose
a certain form for the language of science as a whole, as well as for
that of any branch of science, and to state exactly the characteristic
differences between it and the other possible language-forms.

The first attempts to cast the ship of logic off from the terra
firma of the classical forms were certainly bold ones, considered
from the historical point of view. But they were hampered by the
striving after ‘correctness’. Now, however, that impediment has
been overcome, and before us lies the boundless ocean of un-
limited possibilities.
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In a number of places in the text, reference is made to the most
important literature on the subject. A complete list has not, how-
ever, been attempted. Further bibliographical information may
easily be obtained from the writings specified. The most import-
ant references are given on the following pages: pp. 96 ff., com-
parison of our Language II with other logical systems; pp. 136 ff.,
on the symbolism of classes; pp. 158 ff., on syntactical designa-
tions; pp. 253 f., on the logic of modalities; pp. 280 f. and 320f.
on the logic of science.

For the development of ideas in this book, I owe much to the
stimulation I have received from various writings, letters and con-
versations on logical problems. Mention should here be made of
the most important names. Above all, I am indebted to the
writings and lectures of Frege. Through him my attention was
drawn to the standard work on logistics—namely, the Principia
Mathematica of Whitehead and Russell. The point of view of the
formal theory of language (known as ““syntax” in our terminology)
was first developed for mathematics by Hilbert in his ‘“‘meta-
mathematics”, to which the Polish logicians, especially Ajdukie-
wicz, Lesniewski, Lukasiewicz, and Tarski, have added a ‘“meta-
logic”. For this theory, Gédel created his fruitful method of
‘“‘arithmetization”. On the standpoint and method of syntax, I
have, in particular, derived valuable suggestions from conversa-
tions with Tarski and Godel. I have much for which to thank
Wittgenstein in my reflections concerning the relations between
syntax and the logic of science; for the divergences in our points
of view, see pp. 282 ff. (Incidentally, a@ propos of the remarks made
—especially in § 17 and §67—in opposition to Wittgenstein’s
former dogmatic standpoint, Professor Schlick now informs me
that for some time past, in writings as yet unpublished, Wittgen-
stein has agreed that the rules of language may be chosen with
complete freedom.) Again, I have learned much from the writings
of authors with whom I am not entirely in agreement; these are,
in the first place, Weyl, Brouwer, and Lewis. Finally, I wish to
express my gratitude to Professor Behmann and Dr. Gédel for
having read the manuscript of this book in an earlier draft (1932),
and for having made numerous valuable suggestions towards its
improvement. R. C.

Prague, May 1934



INTRODUCTION

§1. WHaT 15 LOGICAL SYNTAX?

By the logical syntax of a language, we mean the formal
theory of the linguistic forms of that language—the systematic
statement of the formal rules which govern it together with the
development of the consequences which follow from these rules.

A theory, a rule, a definition, or the like is to be called formal
when no reference is made in it either to the meaning of the
symbols (for example, the words) or to the sense of the expressions
(e.g. the sentences), but simply and solely to the kinds and order
of the symbols from which the expressions are constructed.

The prevalent opinion is that syntax and logic, in spite of some
points of contact between them, are fundamentally theories of a
very different type. The syntax of a language is supposed to lay
down rules according to which the linguistic structures (e.g. the
sentences) are to be built up from the elements (such as words or
parts of words). The chief task of logic, on the other hand, is sup-
posed to be that of formulating rules according to which judgments
may be inferred from other judgments; in other words, according
to which conclusions may be drawn from premisses.

But the development of logic during the past ten years has shown
clearly that it can only be studied with any degree of accuracy
when it is based, not on judgments (thoughts, or the content of
thoughts) but rather on linguistic expressions, of which sentences
are the most important, because only for them is it possible to lay
down sharply defined rules. And actually, in practice, every
logician since Aristotle, in laying down rules, has dealt mainly
with sentences. But even those modern logicians who agree with
us in our opinion that logic is concerned with sentences, are yet for
the most part convinced that logic is equally concerned with the
relations of meaning between sentences. They consider that, in
contrast with the rules of syntax, the rules of logic are non-formal.
In the following pages, in opposition to this standpoint, the view
that logic, too, is concerned with the formal treatment of sen-
tences will be presented and developed. We shall see that the
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logical characteristics of sentences (for instance, whether asentence
is analytic, synthetic, or contradictory; whether it is an existential
sentence or not; and so on) and the logical relations between them
(for instance, whether two sentences contradict one another or are
compatible with one another; whether one is logically deducible
from the other or not; and so on) are solely dependent upon the
syntactical structure of the sentences. In this way, logic will be-
come a part of syntax, provided that the latter 1s conceived in a
sufficiently wide sense and formulated with exactitude. The dif-
ference between syntactical rules in the narrower sense and the
logical rules of deduction is only the difference between formation
rules and transformation rules, both of which are completely
formulable in syntactical terms. Thus we are justified in desig-
nating as ‘logical syntax’ the system which comprises the rules of
formation and transformation.

In consequence of the unsystematic and logically imperfect
structure of the natural word-languages (such as German or
Latin), the statement of their formal rules of formation and trans-
formation would be so complicated that it would hardly be
feasible in practice. And the same difficulty would arise in the
case of the artificial word-languages (such as Esperanto); for, even
though they avoid certain logical imperfections which characterize
the natural word-languages, they must, of necessity, be still very
complicated from the logical point of view owing to the fact that
they are conversational languages, and hence still dependent upon
the natural languages.

For the moment we will leave aside the question of the formal
deficiencies of the word-languages, and, by the consideration of
examples, proceed to convince ourselves that rules of formation
and transformation are of like nature, and that both permit of being
formally apprehended. For instance, given an appropriate rule, it
can be proved that the word-series “ Pirots karulize elatically” is a
sentence, provided only that ““Pirots” is known to be a substantive
(in the plural), ““karulize” a verb (in the third person plural), and
“elatically ”” an adverb; all of which, of course, in awell-constructed
language—as, for example, in Esperanto—could be gathered from
the form of the words alone. The meaning of the words is quite
inessential to the purpose, and need not be known. Further, given
an appropriate rule, the sentence “A karulizes elatically’’ can be
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deduced from the original sentence and the sentence “A is a
Pirot >—again provided that the type to which the individual
words belong is known. Here also, neither the meaning of the
words nor the sense of the three sentences need be known.

Owing to the deficiencies of the word-languages, the logical
syntax of a language of this kind will not be developed, but, in-
stead, we shall consider the syntax of two artificially constructed
symbolic languages (that is to say, such languages as employ
formal symbols instead of words). As a matter of fact, throughout
all modern logical investigations, this is the method used ; for only
in a symbolic language has it proved possible to achieve exact
formulation and rigid proofs. And only in relation to a constructed
symbolic language of this kind will it be possible to lay down a
system of rules at once simple and rigid—which alone will enable
us to show clearly the characteristics and range of applicability
of logical syntax.

The sentences, definitions, and rules of the syntax of a language
are concerned with the forms of that language. But, now, how
are these sentences, definitions, and rules themselves to be cor-
rectly expressed? Is a kind of super-language necessary for the
purpose? And, again, a third language to explain the syntax of this
super-language, and so on to infinity ? Or is it possible to formulate
the syntax of a language within that language itself? The obvious
fear will arise that in the latter case, owing to certain reflexive
definitions, contradictions of a nature seemingly similar to those
which are familiar both in Cantor’s theory of transfinite aggregates
and in the pre-Russellian logic might make their appearance.
But we shall see later that without any danger of contradictions or
antinomies emerging it is possible to express the syntax of a lan-
guage in that language itself, to an extent which is conditioned by
the wealth of means of expression of the language in question.

However, we shall not at first concern ourselves with this pro-
blem, important though it is. We shall proceed, instead, to construct
syntactical concepts relating to the languages we have chosen, and
postpone, for a while, the question as to whether we are able or not
to express the rules and sentences based on these concepts in that
language itself. In the first stages of a theory, such a naive approach
seems always to have proved the most fruitful. For instance, geo-
metry, arithmetic, and the differential calculus all appeared first,
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and only much later (in some cases, hundreds of years after) did
epistemological and logical discussions of the already developed
theories ensue. | Hence we shall start by constructing the syntax,
and then, later on, proceed to formalize its concepts and thereby
determine its logical character.

In following this procedure, we are concerned with two lan-
guages: in the first place with the language which is the object of
our investigation—we shall call this the object-language—and,
secondly, with the language in which we speak about the syntactical
forms of the object-language—we shall call this the syntax-
language. As we have said, we shall take as our object-languages
certain symbolic languages; as our syntax-language we shall at
first simply use the English language with the help of some
additional Gothic symbols.

§2. Lancuaces as CALcULI

By a calculus is understood a system of conventions or rules of
the following kind. These rules are concerned with elements—the
so-called symbols—about the nature and relations of which
nothing more is assumed than that they are distributed in various
classes. Any finite series of these symbols is called an expression
of the calculus in question.

The rules of the calculus determine, in the first place, the con-
ditions under which an expression can be said to belong to a cer-
tain category of expressions; and, in the second place, under what
conditions the transformation of one or more expressions into
another or others may be allowed. Thus the system of a language,
when only the formal structure in the sense described above is
considered, is a calculus. The two different kinds of rules are those
which we have previously called the rules of formation and trans-
formation—namely, the syntactical rules in the narrower sense
(e.g. “An expression of this language is called a sentence when it
consists, in such and such a way, of symbols of such and such a
kind, occurring in such and such an order”), and the so-called
logical laws of deduction (e.g. “If a sentence is composed of
symbols combined in such and such a way, and if another is
composed of symbols combined in such and such another way,
then the second can be deduced from the first”). Further, every
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well-determined mathematical discipline is a calculus in this sense.
But the system of rules of chess is also a calculus. The chessmen
are the symbols (here, as opposed to those of the word-languages,
they have no meaning), the rules of formation determine the posi-
tion of the chessmen (especially the initial positions in the game),
and the rules of transformation determine the moves which are per-
mitted—that is to say, the permissible transformations of one
position into another,

In the widest sense, logical syntax is the same thing as the con-
struction and manipulation of a calculus; and it is only because
languages are the most important examples of calculi that, as a
rule, only languages are syntactically investigated.{In the majority
of calculi (even in those which are not languages in the proper
sense of the word), the elements are written characters. The term
‘symbol’ in what follows will have the same meaning as the word
‘character’. It will not be assumed that such a symbol possesses a
meaning, or that it designates anything.

When we maintain that logical syntax treats language as a cal-
culus, we do not mean by that statement that language is nothing
more than a calculus. We only mean that syntax is concerned with
that part of language which has the attributes of a calculus—that
is, it is limited to the formal aspect of language. In addition, any
particular language has, apart from that aspect, others which may
be investigated by other methods. For instance, its words have
meaning; this is the object of investigation and study for sema-
siology. Then again, the words and expressions of a language have
a close relation to actions and perceptions, and in that connection
they are the objects of psychological study. Again, language con-
stitutes an historically given method of communication, and thus of
mutual influence, within a particular group of human beings, and
as such is the object of sociology. In the widest sense, the science
of language investigates languages from every one of these stand-
points: from the syntactical (in our sense, the formal), from the
semasiological, from the psychological, and from the sociological.

We have already said that syntax is concerned solely with the
formal properties of expressions. We shall now make this assertion
more explicit. Assume that two languages (Spracken), S; and S,,
use different symbols, but in such a way that a one-one corre-
spondence may be established between the symbols of S, and those
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of S, so that any syntactical rule about S, becomes a syntactical
rule about S, if, instead of relating it to the symbols of S, , we re-
late it to the correlative symbols of S,; and conversely. Then,
although the two languages are not alike, they have the same
formal structure (we call them isomorphic languages), and syntax
is concerned solely with the structure of languages in this sense.
From the syntactical point of view it is irrelevant whether one of
two symbolical languages makes use, let us say, of the sign ‘&,
where the other uses ‘o’ (in word-languages: whether the one uses
‘and’ and the other ‘und’) so long as the rules of formation and
transformation are analogous. For instance, it depends entirely on
the formal structure of the language and of the sentences involved,
whether a certain sentence is analytic or not; or whether one sen-
tence is deducible from another or not. <In such cases the design
(visual form, Gestalt) of the individual symbols is a matter of in-
difference.) In an exact syntactical definition, no allusion will be
made to this design. Further, it is equally unimportant from the
syntactical point of view, that, for instance, the symbol ‘and’
should be specifically a thing consisting of printers’ ink. If we
agreed always to place a match upon the paper instead of that
particular symbol, the formal structure of the language would
remain unchanged.

It should now be clear that any series of any things will equally
well serve as terms or expressions in a calculus, or, more parti-
cularly, in a language. It is only necessary to distribute the things
in question in particular classes, and we can then construct ex-
pressions having the form of series of things, put together according
to the rules of formation.( In the ordinary languages, a series of
symbols (an expression) is either a temporal series of sounds, or a
spatial series of material bodies produced on paper. An example of
a language which uses movable things for its symbols is a card-
index system ; the cards serve as the object-names for the books of
a library, and the riders as predicates designating properties (for
instance, ‘lent’, ‘at the book-binders’, and such like); a card with
a rider makes a sentence.

The syntax of a language, or of any other calculus, is concerned,
in general, with the structures of possible serial orders (of a definite
kind) of any elements whatsoever. We shall now distinguish
between pure and descriptive syntax. Pure syntax is concerned
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with the possible arrangements, without reference either to
the nature of the things which constitute the various elements,
or to the question as to which of the possible arrangements
of these elements are anywhere actually realized (that is to say,
with the possible forms of sentences, without regard either to the
designs of the words of which the sentences are composed, or to
whether any of the sentences exist on paper somewhere in the
world). In pure syntax only definitions are formulated and the
consequences of such definitions developed. Pure syntax is thus
wholly analytic, and is nothing more than combinatorial analysis, or,
in other words, the geometry of finite, discrete, serial structures of
a particular kind. Descriptive syntax is related to pure syntax as
physical geometry to pure mathematical geometry; it is concerned
with the syntactical properties and relations of empirically given
expressions (for example, with the sentences of a particular book).
For this purpose—just as in the application of geometry—it is
necessary to introduce so-called correlative definitions, by means
of which the kinds of objects corresponding to the different kinds
of syntactical elements are determined (for instance, ‘‘ material
bodies consisting of printers’ ink of the form ‘V’ shall serve as dis-
junction symbols”’). Sentences of descriptive syntax may, for in-
stance, state that the fourth and the seventh sentences of a parti-
cular treatise contradict one another; or that the second sentence
in a treatise is not syntactically correct.

When we say that pure syntax is concerned with the forms of
sentences, this ‘concerned with’ is intended in the figurative
sense. An analytic sentence is not actually ‘“concerned with”
anything, in the way that an empirical sentence is; for the analytic
sentence is without content. The figurative ‘concerned with’ is
intended here in the same sense in which arithmetic is said to be
concerned with numbers, or pure geometry to be concerned with
geometrical constructions.

We see, therefore, that whenever we investigate or judge a
particular scientific theory from the logical standpoint, the results
of this logical analysis must be formulated as syntactical sentences,
either of pure or of descriptive syntax. The logic of science (logical
methodology) is nothing else than the syntax of the language of
science. This fact will be shown clearly in the concluding chapter
of this book. The syntactical problems acquire a greatersignificance
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by virtue of the anti-metaphysical attitude represented by the
Vienna Circle. According to this view, the sentences of meta-
physics are pseudo-sentences which on logical analysis are proved
to be either empty phrases or phrases which violate the rules of
syntax. Of the so-called philosophical problems, the only ques-
tions which have any meaning are those of the logic of science. To
share this view is to substitute logical syntax for philosophy. The
above-mentioned anti-metaphysical attitude will not, however,
appear in this book either as an assumption or as a thesis. The in-
quiries which follow are of a formal nature and do not depend in
any way upon what is usually known as philosophical doctrine.

The method of syntax which will be developed in the following
pages will not only prove useful in the logical analysis of scientific
theories—it will also help in the logical analysis of the word-
languages. Although here, for the reasons indicated above, we shall
be dealing with symbolic languages, the syntactical concepts and
rules—not in detail but in their general character—may also be
applied to the analysis of the incredibly complicated word-
languages. The direct analysis of these, which has been
prevalent hitherto, must inevitably fail, just as a physicist
would be frustrated were he from the outset to attempt to relate
his laws to natural things—trees, stones, and so on. In the first
place, the physicist relates his laws to the simplest of constructed
forms; to a thin straight lever, to a simple pendulum, to puncti-
form masses, etc. Then, with the help of the laws relating to
these constructed forms, he is later in a position to analyze into
suitable elements the complicated behaviour of real bodies, and
thus to control them. One more comparison: the complicated con-
figurations of mountain chains, rivers, frontiers, and the like are
most easily represented and investigated by the help of geographical
co-ordinates—or, inother words, by constructed lines not given in
nature. In the same way, the syntactical property of a particular
word-language, such as English, or of particular classes of word-
languages, or of a particular sub-language of a word-language, is
best represented and investigated by comparison with a constructed
language which serves as a system of reference. Such a task, how-
ever, lies beyond the scope of this book.
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TERMINOLOGICAL REMARKS

The reason for the choice of the term (logical) syntax’ is given
in the introduction. The adjective ‘logical’ can be left out where
there is no danger of confusion with linguistic syntax (which is not
pure in its method, and does not succeed in laying down an exact
system of rules), for example, in the text of this book and in logical
treatises in general.

As the word itself suggests, the earliest calculi in the sense
described above were developed in mathematics. Hilbert was the
first to treat mathematics as a calculus in the strict sense—i.e. to
lay down a system of rules having mathematical formulae for
their objects. This theory he called metamathematics, and his
original object in developing it was to attain the proof of the free-
dom from contradiction of classical mathematics. Metamathe-
matics is—when considered in the widest sense and not only from
the standpoint of the task just mentioned—the syntax of the mathe-
matical language. In analogy to the Hilbertian designation, the
Warsaw logicians (Lukasiewicz and others) have spoken of the
‘meta-propositional calculus’, of metalogic, and so on. Perhaps
the word ‘metalogic’ is a suitable designation for the sub-domain
of syntax which deals with logical sentences in the narrower sense
(that is, excluding the mathematical ones).

The term semantics is used by Chwistek to designate a theory
which he has constructed with the same object as our syntax, but
which makes use of an entirely different method (of this we shall
say more later). But since, in the science of language, this word
is usually taken as synonymous with ‘semasiology’ (or ‘theory of
meaning’) it is perhaps not altogether desirable to transfer it to
syntax—that is, to a formal theory which takes no account of
meanings. (Compare: Bréal, FEssai de sémantique. Science des
significations. Paris, 1897. sth edn. 1921, p. 8: “La science, que
Jj’al proposé d’appeler la Sémantique ”’, with footnote : ‘“ Zypavruey
Téx1m, la science des significations”’.)

The designation sematology may (following Biihler) be retained
for the empirical (psychological, sociological) theory of the appli-
cation of symbols in the widest sense. The empirical science of
language is thus a sub-domain of sematology. But it must be
distinguished from semasiology which, as a part of the science of
language, investigates the meaning of the expressions of the
historically given languages.



