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Foreword

In the history of ideas the past century is one marked by an
extraordinary development of logic. A discipline, which had
remained for more than twenty centuries in approximately the
state to which the mind of Aristotle reduced it, suddenly entered
upon a period of rapid growth and systematic development.
While the essential elements of the Aristotelian logic have not
been overthrown or shaken, the labours of Boole, Peirce,
Schroder, Frege, Russell, Whitehead, and a host of fellow
workers have produced a calculus of classes and a calculus of
propositions in which the Aristotelian theory of the syllogism is
seen to occupy only a tiny corner. The potentialities of the new
logic as a scientific instrument have already been indicated in
the illumination which the application of modern logic has
brought to the foundations of mathematics. There is reason to
hope that parallel results may soon be achieved in other fields.

Unfortunately, however, periods of rapid and extensive de-
velopment of a science are frequently periods of loose thinking
about the foundations of the science itself. Such was the case
with mathematics in the eighteenth century and with biology in
the nineteenth. So it is today that the philosophic significance
of the new logic, the character of its presuppositions, and the
directions of its possible application are problems which have
attracted relatively little reflective thought. Indeed, with a sort
of perverse professional modesty, many of our most brilliant
contemporary logicians have insisted that the subject of their
study is simply marks on paper, or symbols generally, without
relevance to the objective realities that are explored by the
natural and social sciences.

It may be that this attitude represents a healthy reaction away
from the excessive claims of an absolustic rationalism which
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sought to derive answers to all questions from pure reason, with-
out recognizing that reason can produce material conclusions
only if it starts with material premises. It is only natural that
the excesses of Kantian and Hegelian absolutism should have
produced an extreme reaction, the essence of which is the denial
of objective reality to reason and logic. But the truth is not to
be found at either extreme in these swings of the intellectual
pendulum. A world of isolated atomic facts without interrela-
tionship would be as completely unintelligible as a world of
logical relations which did not relate anything to anything else.
Reflection shows that logic cannot be isolated from any realm
of being, cannot, for example, be confined to the analysis or
description of thought or of symbolism, even assuming it were
possible to have thought without objects, or symbols without
things symbolized. Indeed, logic could not possibly illumine
thoughts and symbols if it did not illumine that which is the
object of thought and symbolism. If logic were indeed only a
manipulation of symbols, it would be as devoid of philosophical
significance and scientific utility as chess or tick-tack-toe.

To put the matter affirmatively we may say that formal logic
is the heart of philosophy precisely because the subject matter
of logic is the formal aspect of all being, an aspect not only of
objects and events in time and space but equally of nonspatial
and nontemporal relations of objects. The relation of incom-
patibility is as hard an objective fact as the relations of subtrac-
tion, intersection, gravitation, digestion, warfare, or any of the
other relations that form the subject matter of science. From
this standpoint it becomes possible and important to cxplore
the relations of logic to such fields of study as natural science.
ethics, history, and general philosophy. Such an exploration is
the motif that runs through this work.

This volume does not purport to be a treatise on logic. What-
ever slight contributions I have been able to make to the sub-
stance of logical doctrine have been made elsewhere. What is
attempted in the studies that form this volume is an exploration
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of the periphery of logic, the relations of logic to the rest of the
universe, the philosophical presuppositions which give logic its
meaning, and the applications which give it importance. If this
voyage of exploration does not settle any of the domains sur-
veyed, I trust that it may at least dispel some doubts as to the
existence of these domains, and perhaps persuade some who are
now inclined to waver that here are fertile fields which will
richly repay honest intellectual labour.

Implicit in these essays is a view of logic which, although
amply justified, I think, by modern technical developments, may
appear somewhat shocking to readers brought up on the tradi-
tional logic of the older textbooks. Thus the field of logic has
been traditionally restricted to propositions true or false in
themselves; the realm of fiction and fictions has appeared to lie
beyond the ken of logic. But development of the concepts of
system and order in the newer logic show this limitation to be
unjustified. Sentences which have a variable truth value, relative
to a defining set of postulates or hypotheses, are as susceptible
to logical analysis as any of the sentences about the mortality
of Socrates that filled the older textbooks. Again, the tradi-
tional logic has secemed to assume a world of hard and fast
concepts, a world in which everything is black or white and
where there are no gradations or twilight zones. But modern
logic is a more flexible instrument than the Aristotelian syl-
logism, and it is fully capable of dealing with the world ef
probabilities and uncertainties which is the true object of
science and the material of daily lifesgks

Conceived in these terms, logic becomes not a restriction upon
the world that science discloses but an indispensable instrument
for the exploration of possibilities, and in this sense an indis-
pensable element of liberal civilization and free thought. That
such a view of logic can help to dispel some of the mists which
envelop contemporary philosophizing is the faith in which

these fragmentary studies are presented.
M.R.C.






I
The Subject Matter of Formal Logic'

1. The Subject Matter of Books on Logic

If by logic is meant a clear, accurate, and orderly intellectual
procedure, then the subject of logic, as presented in current
textbooks, comes near being the most illogical in our chaotic
curriculum.  Defined almost universally as dealing with the
laws of thought and devoting considerable space to the way in
which the mind proceeds or fails to proceed in conception,
judgment, and reasoning, it is neither clearly distinguished from
psychology nor frankly treated as a branch of that modern
universal science.

In addition, the following miscellany is interjected into our
science, designed to train young people in the habits of clear
thinking : (1) Linguistic information as to the meaning and use
of words, extending often to their history, and grammatical
considerations as to the structure of sentences; (2) rhetorical
considerations as to the persuasive force of various arguments;
(3) metaphysical considerations as to the recality or unreality of
universals and particulars and their relations;(4) epistemological
1.e., mixed psychological and metaphysical, considerations as to
the nature of knowledge and its relation to what is called the
world of reality; (5) catalogues of miscellancous ancient errors,
under the head of material fallacies; (6) pedagogic directions as
to the conduct of the human understanding, teaching us how to
discover the cause of typhoid or of some other disease of which

1 The substance of this chapter was read before the American Philo-

sophical Association, December, 1917, and published in The Fournal of
Philosophy, vol. 15 (1918), p. 673.

1



2 The Subject Matter of Formal Logic

the cause is already known; (77) miscellaneous general considera-
tions of various other sciences and their histories, which pretend
to describe the essence of scientific method; and (8) the rudi-
ments of formal or symbolic logic, as in the theory of classes or
syllogisms, which, as developed in such books as Couturat’s
Algebra of Logic, is strictly a mathematical science, though it
need not necessarily be expressed in special symbols.

Mixed studies, like mixed races and mixed constitutions, show
the greatest vitality, and there could be no valid objection to
the same textbook treating all these important matters, provided
the information given were accurate and the various points of
view clearly distinguished. As to the accuracy of the informa-
tion, especially in the sections on scientific method, my respect
for distinguished professional colleagues compels silence, but I
may say that a blameless life as a minister of the gospel or as a
college teacher does not qualify one, even after he has consulted
previous textbooks on logic, to become an authority on the
methods of the various sciences—topics which can be dealt with
justly only by the masters of such sciences. My main point,
however, is that the failure clearly to distinguish between the
various points of view just mentioned has bred a great deal of
the confusion of modern philosophy. I am not certain that
logic can do much to train students in the habits of clear think-
ing. But logic ought certainly not to infect eager and trustful
young minds with fundamental confusions, confusions which
determine the setting of subsequent philosophizing. If this
negative precept seem unimportant, it is well to remember that
modern hospital methods were revolutionized by Florence
Nightingale, I believe, by this very insistence that, whatever
else hospitals may do, they should not spread disease.

2. Logic as the Science of Thought

Nearly all the books define logic as in some manner the science
of thought. But that the laws of logic are not the universal laws
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according to which we do actually think is conclusively shown,
not only by the most elementary observation or introspection.
but by the very existence of fallacies. Nor do we free ourselves
completely from this difficulty by saying that logic deals with
the laws according to which we think when we think correctly.
Assuredly, correct thinking takes place only under favourable
physiological, educational, and moral conditions. But we do not
expect any treatise on logic to deal with the physiological and
moral conditions of mental health. To define logic as dealing
with the laws according to which we ought to think does not
define its distinctive subject, since the principles of every science
are in a sense laws according to which we ought to think if we
would think correctly on its distinctive subject matter.

3. Formal and Material Truths

The distinctive subject matter of logic, constituting, as a
matter of fact, the core of the traditional Aristotelian logic, is
what is called formal truth. The distinction between material
and formal truth, like the related distinction between assump-
tion and proof or between immediate and mediate truth, is not
without its difficulties. But it is clear that we must distinguish
between the factual truth of any proposition, and the truth of
the assertion that it logically follows from, or necessitates as
consequences, certain other propositions. It is one thing to assert
categorically that Nineveh fell in 622 B.c. and quite another to
assert that, if it did, it must have preceded and cannot have
followed the Scythian invasion of 621 B.c. It is one thing to
assert that through a point outside a straight line only one
parallel can be drawn, but quite another matter to assert that,
whether that proposition is true or not, from it and certain
other propositions it necessarily follows that the sum of the
angles of a triangle is equal to two right angles.

In anygiven context it is relatively easy to distinguish between
the categoric assertion that a given proposition is true, and the
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formal truth, validity, correctness or adequacy of the proof or
demonstration that it follows from certain other propositions.
In any given case, also, it is rather easy to see that the material
truth of premises or conclusion and the validity of the proof
may be relatively independent of cach other—a proposition
known to be false may be correctly proved (from false premises),
and the proof of a true proposition may be formally defective.
But when we come to deal with the general nature of formal
truth and its relation to material truth we begin to encounter
difficulties. Many, however, of the traditional difficulties may
be eliminated if we take the trouble to distinguish clearly
between reasoning or inference, as on operation or event which
happens in an individual mind, and the question of evidence
or general conditions under which what is asserted can be true.
When this is recognized it becomes clear that logical or formal
truths are truths concerning the implication, consistency, or
necessary connection between objects asserted in propositions,
and the distinctive subject matter of logic may be said to be the
relations generally expressed by if—then necessarily.

Terms and relations, matter and form, immediatc and
mediate truth, are like north and south poles, strict correlatives,
clearly distinguishable and inseparable—the existence of each is
necessary to give meaning to the other. But, obsessed by the
monistic prejudice, philosophers have refused to recognize any
ultimate polarity or duality,? and have perpetually sought to
reduce everything cither to form or to content. The former
effort leads to empty panlogism, the latter to dumb mysticism.
Without pretending to settle the problem we may avoid the
dilemma by recognizing that matter and form are strictly corre-
latives in every concrete situation, and that when we take the
world of science as a whole it is found to contain, besides logical
relations, an alogical element which no efforts of panlogism have

2 This difficulty of philosophers is precisely, that of the exuberant
individual who puzzled two policemen with the problem, “ Which side
of the street is the other side?”
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successfully eliminated. At any rate there is no insuperable
objection to the assertion that logical truth or consistency is a
genuine part of the world of truth which science studies.

What we call the evidence for the material or factual truth
of any proposition involves—excepting matters of immediate
apprehension which are beyond argument—the question of the
logical relation between the proposition in question and certain
others which are taken for granted. Thus, we rule out the pro-
position that there is life on the planet Mercury, by the proposi-
tion that life cannot exist except at certain temperatures,etc. In
the same way the question of formal truth enters as an integral
part of the material truth of what have been called practical
propositions. Thus all of the practical judgments recently called
to the attention of logicians by Professor Dewey can be put in
the traditional hypothetical form of formal logic—if you want
to recover, you must see a doctor, etc.®> Indeed the relation of
means to end is logically only one type of the relation of parts
to wholes. This can readily be seen when we compare with the
foregoing practical judgments such theoretical judgments as, to
complete the square you must add one to both members of the
equation, or to reduce nine to seven subtract two, etc.

Similarly, formal consistency forms part of artistic or drama-
tic truth. If Hamlet is a prince, he must act consistently with
the supposed nobility of that character. If he has studied many
years at Wittenberg, he must show the scholar’s aptitude for
reflection on both sides of the question, to be or not to be.

It may be objected that in all these latter examples we are
dealing with matters of fact that are contingent and not at all
logically necessary. Life on this planet has been empirically
found to exist between certain temperatures. In other planets
it might be different. Even on this planet people may get well
without consulting a doctor, princes may be undignified, and
those who study at Wittenberg may not reflect at all. This ob-

31t is because in practical judgments, the protasis or conditional clause
is understood and not expressed that there arises the seeming difference.
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jection, however, in no way militates against our account of the
nature of the logical or formal relation. The objector raises an
issue of fact. He challenges the material truth of the major
premises assumed in these examples, and not the_ necessity of
the inferences drawn from them. This raises in each case an
issue of fact to be settled by evidence, but it leaves unaffected
the logical test of necessity which is, whether it is or is not pos-
sible for the antecedent to be true and the consequent to be
false at the same time. In a world in which all princes are dig-
nified it is impossible for Hamlet to act like a clown; and if the
Hamlet on the stage does behave like a clown he only irritates
us by his failure to live in the world of our assumption. When
we demonstrate or prove a proposition in physics, e.g., that if
there were two bodies the smaller would on receiving a tan-
gential motion describe an ellipse about the larger. we show
that it is impossible for certain accepted principles (the law of
gravitation) to be true and the demonstrated proposition to be
false. When we come to the demonstration of pure mathematics
we do not restrict our postulate to any particular universe, but
are concerned with the universe of all possible meaning.
2+2=75 is impossible in any universe in which 2. 5, and=
have the meanings assigned in our arithmetic.

4. The Distinction Between the Formal and the
Meaningless

The need for considering thie formal implications of an
hypothesis, independently of the question whether it is in fact
true, has led to the erroneous view that formal logic considers
the consequences of propositions apart from their meaning. It
ought to be clear, however, that a proposition devoid of all
meaning would be just nonsense from which nothing could
possibly be deduced. The particular Jogical consequences of any
proposition surely do not follow from the mere sounds or marks
on paper but from the nature of the facts asserted in the proposi-
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tion. All scientific procedure, however, rests upon our ability to
consider the abstract general characteristics possessed by all the
objects of a group, leaving out of account the more specific
nature in which they differ. Thus mechanics considers the mass
and motion of bodies apart from their colour, relative scarcity,
or other property; and even more specialized sciences like crys-
tallography, bio-chemistry or genetics, all consider isolated or
abstract properties possessed by widely different objects. Simi-
larly it is possible for logic to abstract from the specific concrete
meaning of propositions those clements which are common to
whole classes of propositions, and to denote these common
elements by suitable symbols. When, therefore, mathematical
logicians use such forms as p implies g, they are not talking
about propositions devoid of all meaning but about a certain
property of classes of propositions.

The term property has a somewhat misleading connotation.
It suggests an inert quality inhering in a substance. It may,
therefore, be advisable to substitute the notion of operation or
transformation for that of property.

In social usage, formal rules are rules of procedure applicable
to all the members of a given class, irrespective of any personal
characteristics such members may have. In the same way, every
science has its rule of operation or laws according to which all
the objects it studies can be combined. Logic is the most general
of all the sciences; it deals with the elements or operations
common to all of them. That is, rules of logic are the rules of
operation or transformation according to which all possible
objects, physical, psychical, neutral, or complexes can be com-
bined. Thus, logic is an exploration of the field of most general
abstract possibility. This may make logical information very
thin; but it is not therefore devoid of significance. Not only
does it rule out impossibilities but it reveals the possibilities of
hypotheses other than those usually taken for granted; and in
this respect it frees the mind and contributes not only to the
fixed form but to the living growth of science. The history of
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science shows beyond doubt that the vital factor in the growth
of any science is not the Baconian passive observation but the
active questioning of nature, which is furthered by the multi-
plication of hypotheses as hypotheses.

5. The Use of Logical Symbols

The foregoing explanation of what we mean by formal rules
explains the great utility of symbols not only in logic and
mathematics but in all exact sciences.

Whatever be the psychological nature of the reasoning pro-
cess, it is a fact that this process is facilitated by the use of artifi-
cial counters or symbols which represent only the general
properties under investigation and not any of the specific pro-
perties which must be excluded. As the rules according to which
our symbols can be combined are by hypothesis precisely those
according to which the entities they denote can be combined, it
follows that it is not necessary that we keep the concrete mean-
ing or cash value of our counters always before us. If our rea-
soning is correct the meaning of our final result follows from our
initial assumptions; and this, I take it, is one of the great
advantages of any calculus or system of symbolic manipulation.

The employment of special symbols, instead of the more
familiar symbols called words, is a practical convenicnce rather
than a logical necessity. There is not a proposition in logic or
mathematics that cannot be ultimately expressed in ordinary
words(this is proved by the fact that these subjects can be taught
to those who do not start with a knowledge of the special sym-
bols). But practically it is impossible to make much progress in
mathematics and logic without appropriate symbols, just as it is
impossible to carry on modern trade without cheques or book
credits, or to build modern bridges without special tools. Sym-
bolic reasoning is essentially reasoning on a large scale with
instruments appropriate to such wholesale undertakings. If we
want a large number of fish, we must use nets rather than single
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lines. The opposition to symbolic reasoning, like the old opposi-
tion to the introduction of machinery, arises from the natural
disinclination to change, to incur trouble or expense for a future
gain. The prejudice against careful analytical procedure is part
of the human impatience with technique which arises from the
fact that men are interested in results and would like to attain
them without the painful toil which is the essence of our mortal
finitude.

6. Logic and Mathematics

The nature of the subject matter of logic may be better under-
stood when it is seen to be identical with the subject matter of
pure mathematics. This identity of logic and pure mathematics
is the discovery of the nineteenth century, and was not possible
until the discovery of non-Euclidean geometry and of multiple
algebra revealed the true nature of pure mathematics. From the
days of Plato to those of Kant, geometry was viewed exclusively
as a science of physical space, and, as the Euclidean axioms were
regarded as self-evidently true, it was possible for Kant and his
predecessors to maintain the existence of an a priori knowledge
of nature. The discovery of non-Euclidean geometry shows that
the axioms of the traditional geometry are convenient assump-
tions and not a priori necessities of thought or perception. Their
contraries have been proved capable of receiving an equivalent
logical and mathematical development, so that pure geometry
alone is incapable of deciding the question of whether physical
space is Euclidean or not. Geometry, as a branch of pure
mathermatics, serves only to develop the necessary consequences
of various hypotheses or assumptions.

Similar considerations apply to algebra, which used to be
defined as the general science of number or quantity. The dis-
covery of the real nature of the so-called imaginary numbers,
and the consequent development of the various types of complex
numbers and of various types of algebra, have brought out
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clearly that all algebra is essentially a calculus of the implication
of certain rules of operation or combination. The commutative
and associative laws of addition and multiplication arenot neces-
sities of thought, but assumptions which define specific trans-
formations applicable only to those fields of nature to which
they are empirically found to be applicable. But, the rules or
postulates of any algebra being laid down, the development is
a matter of pure logic. Algebraic proofs are in every respect
logical proofs and depend no more on any special element of
intuition than does logic itself.

The old notion that mathematics is restricted to quantity has
been discarded as erroneous; there are branches of mathematics,
such as analysis situs, in which quantities do not enter at all.
What is essential to mathematics is that, given a set of premises,
the conclusion will follow in all cases. For pedagogic or admin-
istrative purposes it may still bc necessary to refrain from iden-
tifying mathematics with the whole region of nccessary infer-
ences in which all exact science is located, but in point of fact
there is no strictly logical difference between pure mathematics
and deductive reasoning. What we usually call formal logic is
simply the study of -the most general portion of pure mathe-
matics.

The assertion of the identity of logic and pure mathematics
has appeared as a paradox and as a stone of stumbling to many
philosophers, and even to some mathematicians. Surely, they tell
us, a proposition about circles, quintic equations or prime num-
bers belongs to a different science than a proposition about
syllogisms. This objection is perfectly valid so long as we un-
critically accept the views of mathematics and logic of our
traditional school textbooks. If, ¢.g., circles are viewed as objects
in space, like stoncs or caterpillars, while logic deals with “laws
of thought as such,” then all talk about the identity of logic and
geometry is sheer intellectual violence. But to take this view is
to ignore the distinction between pure and applied mathematics.
If we view circles as existing things in actual or physical space,
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then geometry is a branch of physics or applied mathematics—
the simplest branch of mechanics, as Newton has indicated in
the preface to the Principia. But geometry as a branch of pure
mathematics is in no way concerned with the existence of circles
in the physical world. Euclidean and non-Euclidean hypotheses
cannot simultaneously be true of the physical world if their
terms denote the same entities, yet they are all equally legitimate
branches of pure geometry, as is also the geometry of a four-
dimensional space.

Geometry, as a branch of pure mathematics, is interested in a
problem of logical proof: whether if certain propositions
(axioms, etc.) are true, certain other propositions must be so
likewise. In the construction of its chain of demonstration,
geometry, as has been shown by Pieri, Hilbert and others, does
not need to use any concept except those definable in terms of
the fundamental notions of logic (classes, relations, etc.), nor
does it need to assume any primitive proposition except those
assumed in logic. In pure geometry, then, propositions about
points and lines are replaced by propositions about classes of
indefinables and relations between them. You may object on
linguistic grounds, that propositions about classes and relations
ought not to be called geometry, and that unless we continue
to identify the indefinable “points” with the perceptible spots on
paper or blackboard, we ought not to keep the name geometry;
but the significant fact remains that if you examine any rigorous
treatise on plane geometry, you will find that it will make no
difference in the form and sequence of our propositions if our
indefinable points are replaced by complex numbers, or if
*‘distance between points” is replaced by differences of holiness
in a multi-dimensional series of saints.

7. Deduction and Novelty

A serious obstacle to the recognition of the identity of the
subject matter of logic and that of pure mathematics,an obstacle
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that has had a great influence on philosophers and mathema-
ticians like Poincaré, is the assumption of the ancient dogma
that in strict deduction there can be nothing in the conclusion
which is not already contained in the premises. From this it is
argued that mathematics, so fertile in unexpected discoveries,
cannot be purely deductive. Any argument that a certain thing
cannot be is refuted if we can actually show it; and to the con-
tention that mathematics cannot be reduced to formal logic, the
actual doing of it by Frege, Peano, Pieri, and Whitehead and
Russell is sufficient refutation. It is instructive, however, to
examine the dogma at the basis of this obstinate refusal to
admit an established fact, especially since the dogma is closely
related to the generally accepted but essentially obscure dictum
that all knowledge comes from experience.

The notion that deductive reasoning must necessarily be a
sterile series of tautologies arises from the failure to distinguish
between psychological, physical, and logical considerations. Psy-
chologically it is obviously not true that the conclusion is always
contained in the premises. For ages men accepted the elemen-
tary laws of arithmetic without seeing that they involve as a
necessary consequence the proposition that there are no two
numbers whose ratio is the square root of two. Or, to take u
more concrete example, I may know that the Camperdown was
sunk and none aboard could be saved, and I may know also
that Smith sailed aboard that ill-fated vessel. And yet it may be
some time before the union of these two propositions flashes on
my mind the startling conclusion that Smith must have been
drowned.* To suppose that when we think of any proposition
or group of propositions we always have in mind all their logicai
consequences is a supposal inconsistent with the fact that many

4The silly character of the old argument that every syllogism involves
a petitio principi bécause no universal can be known before we know all
the particulars under it, becomes clear when we take a practical syllo-
gism such as, all persons convicted of crime should be disfranchised, my
brother has been convicted, etc. Jephthah said, Whoever cometh forth,
etc. Yet he was surprised when his daughter proved to be the one.
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find the study of mathematics difficult or are easily tripped by
lawyers on cross-examination. Nor is strict deduction incom-
patible with existence of the physical novelty, i.e., with the com-
ing into being at certain moments of time of that which did not
exist at previous moments of time. The fact that the moon is
every moment in a new position does not make it impossible
to deduce a comprehensive formula for its path out of a few
past observations and the hypothesis of universal gravity.

The consequences in a deductive system, then, may be new
in time as well as psychologically startling or unexpected, and
yet there will be no proposition in our series which is not neces-
sitated by the premises. The difficulty with the traditional doc-
trine arises from the prevailing confusion between the process
of thinking or learning which takes place in time, and the logical
relations discovered, which do not form a temporal series at all.
In natura rerum premises do not exist prior to their conclusion
any more than they exist to the right or to the left of them. The
spatial and temporal order is of very wide application, but we
must guard against its undue extension. Thus it is well to note
that when we speak of the conclusion being contained in the
premises, we are resorting to an uncritical spatial metaphor.
The inexhaustible theorems of algebra are assuredly not con-
tained in its few axioms or primitive propositions in the way in
which the chairs and other objects are contained in a room. All
the possible games of chess that can be played can be deduced
from the few rules of that game. But the games are not literally
contained in these rules. The notion of containing may, indeed,
be used in a wider sense to denotc a certain relation of order, of
which the spatial relation of container and contained is one
instance. But in this wider sense not only are the games con-
tained in the rules but the rules are contained in the multitude
of games, as invariant changes or transformations common to all
of them. The particular is in one sense part of the universal,
but in another sense the universal is simply that part or aspect
of the particular which is the object of study.
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The tremendous usefulness of general propositions, and the
predilection of Greek rationalism and mediaval authoritarian-
ism, have spread the view that general truths have something of
a superior status, superior certainty, superior authority and
what not. But in respect of logic, prémises and conclusions arc
on the democratic basis of strict correlatives. Logic shows that
certain premises are sufficient or necessary for certain conclu-
sions or that certain conclusions necessarily follow from certain
premises. The categorical assertion of either premises or con-
clusions involves something more than logic. 1If, then, the laws
of logic are rules of combination, nothing can be deduced from
them except various combinations of logical rules. And it is as
impossible to derive physical or psychological truth from pure
logic as to build a house with nothing except the rules of archi-
tecture. To say, however, that there is nothing in any logically
or mathematically developed science except what is contained
in its data is to say that there is nothing in a building except
what is contained in its bricks, mortar, and other materials.
The form or structure of a house is constituted by the system of
relations between the material entities which make it up; and
the form or structure which logic studies is the system of rela-
tions which hold between all possible objects that can be
ordered into a system.

8. Logic and the Nature of Mind

According to the prevailing view, the relations between
premises and conclusion exist in the mind only. This means
cither that terms and propositions apart from their relations
exist in the so-called external world, or else that nothing at all
exists outside of the mind. If we put terms in one world and
relations in another, it is difficult to see how the terms can have
an intelligible or knowable character, and how relations in one
universe can be said to be the relations of terms in another. This
is the basis of the familiar but unanswerable difficulties of
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epistemology—how ideas in a mind can know things in a world
external to it. If, on the other hand, the terms logically related
also exist in the mind, then the distinction between logic and
physics is still to be maintained, and the distinction between
the two cannot be derived from their common mental nature.
One engaged in an actual logical or mathematical investigation
can no more make any special progress towards a definite solu-
tion of a problem by invoking any doctrine as to the nature of
mind or thought than he can by invoking a theory as to the
nature of God and His providence.

9. Logical Necessity and Contingency

It has always been recognised that logic deals with relations
that are necessary, but the nature of necessary relations has been
obscured, first, by the Stoic confusion between that which is
necessary and that which is generally accepted, and by the mod-
ern identification of necessity with psychological certainty. Ob-
viously, the existence of fallacies proves that we may be certain
of many things which are not necessarily true, and the wide-
spread extent of such certainty is not of itself a logical proof—
at least, not in the field of an exact science like mathematics or
physics. Perhaps it is the subservience of logic to rhetoric (the
art of disputation) that has caused us to look upon logical proof
exclusively as a method of producing certainty or conviction.
The essence of deduction or proof, however, is not the psycho-
logical certainty which it may or may not produce, but the ex-
hibition or demonstration of the logical structure of the system
studied. The fact that a theorem about the sum of two sides of a
triangle being greater than the third is derived from a Euclidean
axiom does not add to its psychological certainty; but it does
reveal the structure of the Euclidean system in showing that
in so far as that theorem is concerned no additional axiom is
necessary.

Certainty is a primal need of the intellectual life. We all need
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some ground from which to start and on which to light after our
short swallow flights of doubt and critical reflection. Some walk
with firmer foot in answering the question : What facts exist?
and some in answering the question : What claims are valid?
Logically, however, existence and validity are strictly correla-
tive. We must admit certain things to exist because their claims
are valid, and claims are valid because things exist. The exist-
ence of the logical or relational structure of Euclidean geometry
is as much a fact as the composition of albumen, the structure
of rocks, or the constitution of the solar system, all of which
depend on geometric relations. But if the distinction between
logic and physics as indicated above is valid, it is well to
distinguish between logical relations which are necessary, and
factual relations which are contingent. This distinction may be
made in two ways: First, particular sciences like physics may
be said to start with material assumptions; i.e., assumptions
true only of certain objects, namely, entities occupying time and
space, while logic assumes only laws applicable to all possible
objects. The second way of drawing the distinction is to say
that while physics and other special sciences assume systems
governed by laws the contraries of which are abstractly possible,
logic deals with laws whose contraries are devoid of meaning or
application to any possible determinate objects. The assump-
tions of even the most developed physical science, such as
mechanics, can be shown to be sufficient, but cannot be proved
necessary, since it is possible that some other hypothesis may
explain the facts. But the assumption that the objects of physics
and other sciences must conform to logic is necessary in the
sense that without it no science at all can be constructed.

10. The Logic of Non-existents

Against the view that logic explores the realm of the possible
and the necessary, we have the extreme nominalism or empiric-
ism of men like Hume, Mach, and Schiller, who deny the
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existence of objective necessary relations and reduce everything
to a consideration of theactual existence of terms or impressions.
This glorification of the category of existence, and disparage-
ment of the categories of possibility and necessity, shows itself in
its clearest form in Mach’s contention that the world is given
but once and that it is not valid to argue as to what would have
happened if things were different. Mr. Schiller is a loyal
disciple of Mr. Bradley in his distrust of abstractions. M.
Brunschvicg, in a recent book, thinks it a triumphant argument
against the new logical realism that it is as applicable to the
world of Poe’s imagination as to the real world of science.
The error underlying this view is as profound as it is wide-
spread. The category of reality belongs not to science but to
religion. It arises not as an aid to an intellectual analysis of our
world, but as a means of escape or deliverance from the per-
plexities and confusions of deceitful appearances in a disorderly
world. At any rate, it is rather easy to show that the prejudice
in favour of reality (and the special form of it which glorifies the
category of existence) is based on an inadequate analysis of the
nature of science. Science would be impossible if we could not
study the consequences of materially false hypotheses. In all
sciences the consequences of rival hypotheses, such as those
concerning the ether, must be deduced irrespective of their
material truth, and indeed as a necessary condition before the
material truth can be determined. Though two contradictory
hypotheses cannot both be true in the material or existential
sense, both must be assumed to have determinate consequences.
The realm of science cannot, therefore, be restricted to the
realm of actual or historic existence. Indeed, determinate exist-
ence without any reference to possibility would be meaningless
in mundane affairs. Science studies the character or determin-
ate properties of things, whether actual or possible. In this
respect science, like art and practical effort, liberates us from
the prison-house of the actual and enables us to penetrate
beyond to the region of the possible. What we call ideals or
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hypotheses are our guides in the labyrinth of possibility. The
positivists who boast that they are concerned only with what is,
like the hard-hearted statesmen or businessmen who say that
they deal only with hard actualities, are deluding themselves
with fantastical dogmas, hiding the crudity of their ideals with
the pretence that they have none.

11. Logic and Induction

We have used the term logic or formal logic as identical with
deduction. But as modern textbooks on logic devote more and
more attention to what they call methodology and induction,
a few remarks on these subjects are called for.

Though the term method is one of the most frequently used
it is one of the least frequently defined terms in the whole reper-
tory of philosophy. It is, therefore, best to examine what is
actually treated under the head of methodology and this I think
will always be found to fall under one of the following heads :

1. Elementary ideas or general principles, culled from the
various special sciences, and stated perhaps in a more abstract
and uniform language than in the books professing to deal with
these special sciences directly (e.g., Bain’s Logic).

2. An account of the psychological processes involved in
scientific thought, i.e., in the process of learning or scientific
demonstration (e.g., Sigwart and his followers).

3. Historical information as to the way certain great scienti-
fic discoveries are supposed to have been made.

4. Directions as to how scicnce is to be cultivated so as to
lead to discovery of laws or causes.

Of these the first three may be auxiliary to pure logic but
certainly outside of its proper domain, while the fourth is
entirely beyond its competence.

Though the idea of logic as an organon or aid in discovery
seems to be as ancient as the science of logic itself, it does not
seem to me that this claim can be seriously supported on behalf
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of cither the ancient Aristotelian or the modern Baconian logic.
In the main it is true enough that a knowledge of truths already
known is the principal condition for the discovery of new ones,
and the knowledge of any science may thus indirectly help in
the exploration of any other field; but the science which will
teach everyone to become a discoverer of new laws has not yet
been found, and the student of logic as such seems (if we judge
by past experience) to be the least likely to find it. The logician
cannot pretend to be able to act as intellectual physician or
trainer to the scientific specialist. He may at best, if he takes the
unusual trouble of familiarizing himself thoroughly with the
subject matter of the various sciences, act a part similar to that
of the analytical critic of literature—he may indicate significant
identities and differences in the various sciences, and criticize
the adequacy of the evidence for certain general contentions.
Such a comparative logical study would, if developed, bc of
inestimable value, but it would belong to applied rather than
pure logic.

On the subject of induction I can but repeat the statcment
made some years ago by Bertrand Russell, that all inference is
deductive and that what passes as induction is either disguised
deduction or more or less methodical guesswork.

This statement has shocked many logicians who do not like to
admit that in science as in other fields of life guessing or antici-
pations can play a part. But it is to be noted that the fact that a
proposition is arrived at by a process of guessing does not
determine its truth or falsity nor the purely logical question of
its relation to other propositions. It is therefore absurd to draw
a sharp antithesis between induction as a method of discovery
and deduction as a method of exposition. Deductive logic and
pure mathematics generally deal with certain relations between
propositions, and the knowledge of such relations is certainly
one of the most potent instruments of scientific research.

A brief glance at some typical views of induction may perhaps
make my meaning clearer.
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The term induction has been used to denote among other
things :

1. Reasoning from facts or particulars to laws or universals
(Boethius and the scholastics).

2. Reasoning which is based on the principle of uniformity
of nature, i.e., like effects must have like causes (Mill).

3- Disjunctive reasoning (Schuppe, Montague).®

1a. As to the first, we must start with the observation that
science never draws any inference from any sense-data except
when the latter are viewed as already embodying or illustrating
certain universals. It would obviously be impossible to state
what happened in a single laboratory experiment -cxcept in
terms of abstract or universal properties, such as weight,
velocity, change, etc. All generalization of this type omits some
clements of the specific in order to widen the range of applica-
tion. This process is not as such logically determinate, since the
part omitted or abstracted may vary. Consider, for instance,
the case of a man falling out of a window to his death. The
incident may be described in an indefinite number of ways : to
the psychologist it may be a case of frustrated love leading to
suicide; to the physiologist, the loss of life through a fracture of
the skull; to the physicist, the crushing of a body by impact at
high velocity with a harder body. Thus the passage from the
concrete to the abstract may take varying forms among which
logic does not arbitrate since all are legitimate in their place.
There is, thus, in fact no rigorously determined passage from
pure particulars to universals.

1b. If the sharp metaphysical separation between facts and
laws is waived, and induction is defined as reasoning in which
the end or conclusion is more general than the beginning or
premises, this account of the matter is still untenable. In deduc-
tive geometry or algebra we can pass by strict deductive steps
from the nature of triangles (e.g., in respect to area) to that of

5Schuppe, Erkenntnistheorie, p. 53 ff ; Montague, *“ On the Nature
of Induction,” Journal of Philosophy, vol. 3, p. 281 ff.
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all polygons, or from the nature of integers to that of numbers
generally (as in the binomial theorem). ‘

2. Mill’s account of induction makes it synonymous with rea-
soning by analogy. “This medicine cured my little girl, there-
fore it will cure yours.” Now there can be no doubt that this is
the way most people actually reason, in the sense that this is
what they are conscious of as what goes on in their minds. But
in truth the consequence follows from the premise only when
your little girl is like mine in all respects in which the given
medicine is applicable. Hence, as scientific medicine develops,
the question whether their cases are alike comes to the fore-
ground, and the argument changes from a blind empiricism to
an argument which tends to assume the explicitly deductive
form.

3. The account of induction which makes it synonymous with
disjunctive reasoning seems to me thoroughly sound and illum-
inating. In actual scientific inquiry we start with a number of
merely or barely possible explanations. The cause of A may be
C, D, or E, or any other number of circumstances. If one of
these hypotheses be true certain consequences should follow,
and any failure of one of these consequences rules out the
hypothesis and thus diminishes the number of alternatives. This
explains how it may happen that a single experiment may lead
to the elimination of all but one possibility and therefore the
definitive establishment of a law.® From this point of view Mill’s
method of agreement and difference’ has a limited usefulness as
a method of eliminating the circumstances which are not
causal, and thereby helping somewhat in finding the true cause.
But it is to be observed that the efficiency of this method de-
pends on our fundamental assumption as to what circumstances
are relevant or possibly related causally to the given effect. If

6This is the schema of a crucial experiment. In the actual history of
science things are more complicated and none of the historical instances
of crucial experiments given in the logic books were in fact as decisive

as the books pretend.
“The method of residues is simply the disjunctive syllogism over again

(o
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the true cause is not included in our major premise the “canons
of induction” will not enable us to discover it. If anyone thinks
that I have understated the case for these canons of induction
as methods of discovery, let him discover by their means the
cause of cancer or of disorders in internal secretions.

12. Conclusion

To sum up the position of this chapter : The field of every
science consists of the relations of certain constants and vari-
ables. The constants need not be enduring substances but may
be the invariant laws according to which the changes take place.
If the actually formulated laws of our physics can be shown to
undergo change themselves, it can only be in reference to
something else which is constant in relation to them. This
justifies the Kantian contention for a priori elements in experi-
ence, in the sense that every science must assume some invariant
connections or categories. The Kantians, however, are wrong
in claiming absolute logical necessity for material principles such
as those of Euclid’s geometry, Newton’s mechanics or Christian
ethics. These principles are assumptions which may be neces-
sary for some of the consequences drawn from them, but they
are not absolutely necessary, since it is possible to reject these
consequences. This view agrees with the experimental theory
of knowledge and morals, except so far as the latter seems to
repeat Hume’s denial of objectively necessary relations or rules.
Without the latter there can be no rational experiment or
significant doubt.



II
Propositions and Uncompleted Symbols

Propositions have been treated linguistically as declarative
sentences, psychologically as judgments, and logically as that
which is true or false. The division of intellectual workers
into grammarians, psychologists and logicians has tended to
make us treat these supplementary modes of approach as if they
were mutually exclusive. And this tendency to emphasize one
element to the exclusion of others shows itself in the strife
between nominalists, conceptualists or mentalists, and logical
realists,

1. Propositions as Acts of Mind

The prevailing view, up to recently, has regarded propositions
as essentially judgments which are acts of individual minds.
Though this, like its rival views, can be traced back to Aristotle,
its chief modern impetus came from eighteenth century indi-
vidualistic subjectivism (represented by Berkeley and Hume)
and from the philosophy of Kant and his Romantic successors,
in which the world was treated as a mental synthesis or con-
struction. The latter point of view has naturally led to a form
of coherence theory of truth in which the psychological act of
judgment is primary and the object judged has a derivative or
secondary existence, if any. Exclusive attention to the act of
judgment not only reduces the object to a minor or shadowy
role, but fails to come to close grips with the nature or role of
the linguistic expression.

It would be vain to deny the great contributions to logic from
idealists such as Bradley. But many of these services have been

23
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independent of, and others have been despite, the attempted
absorption of logic into psychology, empirical or transcenden-
tal. Thus Bradley’s penetrating discrimination between premises
and principles of inference was also made on realistic grounds
by Peirce; and the former’s fundamental distinction between
the real and the ideal elements in judgment fits much better into
a Platonic, or logical, realism such as is employed in the modern
analysis of mathematical limits and of the ideal entities of
physics, such as absolutely free or rigid bodies, frictionless
motion and the like. The truth is that while modern idealism
has, since the days of Berkeley, been attacking materialism, it
has, even in its absolutistic form, shared the nominalism of the
latter in rejecting the reality of abstract universals.

In opposition to the materialistic view that the realm of
meaning or significant reference must be restricted to the exist-
ence of natural bodies, two types of argument have been devel-
oped. The more ancient and genuinely idealistic one (which in
a general way may be called Platonic) argues for the objective
reality of universal ideas or ideals on the basis of the inadequacy
of separate atomic bodies to form a truly existent and hence
knowable world. The second one (represented in its most typical
form by Berkeley) argues against the genuine existence of
matter, on the ground that the mind can have no universal ideas
and that matter is just such a universal idea. But if we are to
deny the existence of matter because it is a universal, a similar
argument applies against the existence of mind. But though
this becomes clear in Hume, modern psychology has insisted on
restricting meaning to the purely mental realm. And when mind
is thus identified with the conscious experience of individuals,
logic becomes implicitly a description of how such individual
minds work when they make judgments.

But what distinguishes true from false judgments? If the
distinction depends, as we all do assume in our daily activities,
on the nature of the things judged, then a logic that is con-
cerned with the relation between propositions as regards their
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truth and falsity has to go beyond mere description of the way
men actually do think. It has to take into account the objective
order which renders false many of our actual judgments not in
agreement with it.

The recognition of an objective order independent of our
individual judgments, and controlling their truth, is not avoided
by the doctrine of a transcendental self whose judgments do not
merely recognize the true order of things, but create it. No
more light is added to our knowledge as to how the world into
which we are born was created, or as to the nature of its creator,
by calling the latter our transcendental self or mind than by
saying it is the act of Jehovah or Allah. Few, if any of us, would
venture to say : I am the author of the heaven and earth and
the fullness thereof. Is there any more justification for any of
us to say : My mind has created the earth and the starry uni-
versc and all that has happened throughout time and space?

The basic fallacy of transcendentalism, for which the seed is
to be found in Kant’s deduction of the categories, is the con-
fusion between the logical requirement that anything I call an
object should have a possible “I” (like my own) that can think
it, and the ontologic assertion that there exists an everlasting
ego or self which is conscious of all that has existed and will
exist because it creates everything. The latter proposition may
possibly be true, but it does not follow from purely logical re-
quirements. Nor can more be said for the argument that reifies
the subject of all possible science into a ghostly “mind of
humanity.” Actual knowledge is something attained by particu-
lar human beings, in time and space, and possible knowledge is
simply the bare possibility of this happening. It is vain to
attempt, by purely logical analysis of such possibility, to prove
the existence of anything over and above the natural world
spread in time and space. But we need not for our present pur-
poses examine the theological or metaphysical sins of panthe-
ism. If with an extreme idealist such as Schelling we expliciti
admit that there is a difference between the transcendental and
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the empirical self, the judgments of the latter must, if they are
true, conform to an order of things independent of them.
Calling the latter, as well as the former, mental will not
abolish their difference or change their relation.

There is not, within the psychological view of logic, suffici-
ent basis for rejecting the position of humanistic pragmatism,
which in the interest of our volitions, faith or moral values,
disparages all abstractions or invariant relations of nature that
are norms or controls which we must follow if we wish to avoid
error. In disregarding the invariant relations of the objective
world which logic explores, F. C. S. Schiller follows Bradley’s
view of science as fictional and merely practical. But neither
human will nor judgment creates the physical or biological
world, or even (by itself) the cultural institutions which mould
us. We are effective only to the extent that we wisely recognize
an order of existence independent of our likes or dislikes.

Psychology may and often does take a dualistic rather than
a monistic form. It assumes a world of nature in which there
are individual things, and a world of mind in which are located
all abstractions and relations between things. To this view there
are two objections, of which we may take brief note.

1. If relations can rightly be rejected from the objective
world because they are abstractions, then particular objects or
individuals apart from their relations are equally unreal because
they are equally abstract. The world that we must assume in all
intelligible discussion is a world of terms related in certain ways
because of the nature of the objects studied or considered; and
the progress of knowledge is a progress in the discovery of such
relations. This is incompatible with the view that things exist
in one world, that of nature, and relations in quite another, that
of mind. And if we say all objects and their relations exist alike
in the mind, the word mind ceases to have its original distinctive
meaning, since it then covers everything and nothing distinctive.

2. If there is any difficulty about admitting the existence of
relations in nature, that difficulty can in no way be cured by
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placing them in the mind. For Berkeley’s argument against the
existence of universals and abstract “ideas” as definite images in
the mind is unanswerable on a nominalistic or psychological
basis.

What may seem a metaphysically more neutral form of the
coherence theory, regards any judgment as true if it coheres or
agrees with all other judgments so as to form an all-comprehen-
sive system, and false if it fails to do so. But while consistency
is undoubtedly necessary it is not (by itself) sufficient to establish
the categorical truth of any proposition, since all sorts of sys-
tems can be and have been built up on false premises. Granted
that contradictory accounts of the same object or universal can-
not both be true, it does not follow that the falsity of either
account will show itself in the presence of contradictory judg-
ments within it. We may have to resort to immediate experience
which is not in itself a judgment, though it may give rise to one.
In any case, since the meaning of a judgment is its reference to
some state of affairs, that which determines consistency cannot
be independent of the objects judged, and the latter need not
be restricted to other judgments.

If we look at the matter somewhat more empirically, we are
tempted to ask, “Does the act of judgment in fact always
precede or accompany the statement of what we call a
proposition?”” It would be absurd to deny that people sometimes
really think and judge before they speak or write; and it may be
highly desirable that this should be more often the case, even
though it would lead to a most painful reduction of pleasant
learned and unlearned discourse. But to assert the dogma that
every statement of a proposition is actually in fact nothing but
the expression of an act of judgment on the part of the speaker
or writer is surely to fly in the face of common experience. For
not only are thoughtless assertions frequent, but few of us ever
perceive the full meaning of the general propositions which we
habitually assert.

Let us take an ordinary example. A friend says, “All men now
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violate the law.” I ask him, “What! Do you mean that I am
guilty of some crime?” and he replies with some embarrassment
“1I do not mean you in particular.” Shall I conclude that he
wishes to insult me by denying my manhood? Would it not be
more sensible, as well as more courteous, to assume that he did
not realize the full meaning of what he said? If this example
seems undignified, consider the case of a faculty or legislative
committec that deliberates and drafts a rule. Who fully under-
stands its meaning when it is enacted as a law? Experience
amply shows that the authors are sometimes puzzled when some
actual case comes up and they are asked to interpret the mean-
ing of the rule which has resulted from their deliberations.

The truth is that the meaning of assertions is more than a
matter of mere individual intention. In the history of every
individual, speech is prior to thought. The child learns to utter
words before he learns to judge and discriminate their mean-
ings. And in adult life if we do not know the meaning of a word
we inquire or investigate, as we do in regard to any other fact.
Moreover, in the history of the human race, organic response is
prior to judgment in the development of speech. Our conscious-
ness of meaning is, for the most part, a development of the con-
sciousness of our organic attitudes or “sets” toward other
objects. Much can be said for the view that an act of judgment
is necessarily involved in apprehending the meaning of any
proposition. But we must not confuse the meaning of a propo-
sition with our conscious apprehension of that meaning. The
meaning of a passage in Homer or in the Magna Carta no more
depends upon my judgment than my own actual existence in
the past is created by my present judgment.

Meaning in general is thus a relation between a thing and
something else to which it points or refers. In this general sense
a cloudy sky means the likelihood of rain, and a given bone may
mean the former existence of a carnivorous animal. One may
well contend that a bone is a bone and does not mean anything
except to a mind that has certain information and judges
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accordingly. But such information is about the real connection
between things. The important point is that what anything
means is in no wise created by our apprehension, but is
pre-supposed by the latter.

Against this view it has been urged that since the same object
might mean different things to different observers, meaning can-
not be a trait of the object itself. But a more adequate view of
meaning regards it as a triadic relation between (1) an object;
(2) that to which it points; and (3) a conscious observer. Thus,
a field of goldenrod may mean to some the beginning of our
beautiful American autumn, while to others it may mean the
coming of hay-fever. While this is true, we must not confuse
relativity with subjectivity. If we distinguish between the
organic human being and the mind as the subject of knowledge,
we can see that the latter as percipient is not a term in the
perceived relation even when the same object has different
effects on different organisms. In general any object has mean-
ing if it serves as a sign of, or refers to, something more than
itself. The object need not be an existing one. It may be purely
imaginary if it suggests something else, ¢.g., Venus or Aphrodite.
Even an impossible object may have meaning if it serves to call
to mind other things than itself, e.g., a griffin or perpetual
motion. The latter term has meaning because it calls to mind
something definite, although impossible.

This will enable us to deal also with the argument that the
meaning of a proposition is purely subjective because there is
always a certain conventional element in language. We can, to
a very limited extent, like Humpty-Dumpty, make words mean
what we please. But all convention presupposes communication
in a form which is ultimately not conventional, but grows out
of the fact that the communicants live in a common world and
respond in similar ways to similar symbols. If Columbus makes
himself intelligible to the West Indians, it is because the signs
or gestures which he makes bring the results he expects, and his
response to similar utterances on the part of the Indians brings
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them similar satisfaction which they manifest to him. It is
impossible even to discover our misunderstandings except on
the basis of a common world which makes possible better mutual
understanding.

Even more obvious should all this be in the case of communi-
cation through an established language, such as English, which
has not been created by any individual or group of individuals
living at any one time but has grown in the experience of count-
less generations. No one individual can by his volition change
its rules of syntax, though some grammarians, especially those
ignorant of the history of the English language, have caused cer-
tain idiomatic phrases to disappear (e.g., the old English expres-
sion, “ up and at ’em,” or the phrase, “ except he ”). Though
language is a human fact, it is as objective as the air and the
buildings that surround us in our cities. Linguistic forms may
change but they are relatively among the most constant of social
facts.

Propositions then are not mere psychological acts of judg-
ment independent of their linguistic expression or of a world
beyond them. It is extremely doubtful whether any of us do
really ever make judgments without the use of some linguistic
medium. And it would be absurd to base exact logic, as the
most rigid weighing of evidence, upon insecure introspective
evidence. We conclude, then, that propositions are linguistic
forms with meanings that are objective relations between such
forms and certain states of fact. Acts of judgment, however,
are involved in the apprehension of those relations that are
called meanings.

2. Propositions as Meaningful Symbols

The movement of logical realism which has come from the
study of mathematics and exact science has rightly emphasized
the objective state of affairs asserted in every proposition. This
has restored a precision and clarity to the field of logic which
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we may without disparagement call “scholastic.” But in its
reaction against the absolutism of ineffable monism, it has fallen
into pluralistic absolutism or atomism which does little justice
to the relativity of meaning. It is well to speak of gold is yellow
or Jones gave a book to his mother as propositions of a definite
sort. But neither of these can be regarded as having a complete
meaning except in reference to the context or universe in which
they occur. Their truth or falsity holds only when their meaning
is thus completed. Gold is pellow sounds simple enough but
what it means is an integrated part of, and depends upon, a very
complex world. We cannot, therefore, tell whether it is true
unless we have an adequate account of what gold is, what is
yellow, and under what conditions it is that the latter holds true
of the former. Thus, gold is not yellow except when it is in a
certain light. That qualification is necessary to make our expres-
sion true, and without it we have an incomplete symbol which is
sometimes true and sometimes false according to the way we
complete it. When not thus completed it is neither true nor
false and therefore not a proposition at all.

Moreover, there are expressions like those about the King of
France, generally regarded as false propositions, for which there
is no sufficient reason to suppose that the nature of things
will ultimately either show them to be true or show them to be
false. A great many people are thoroughly and profoundly
convinced that there is a present King of France, such as the
Duke of Guise. Are the facts in the case such as to determine
that this judgment is false? It is conceivable that the two
parties on this issue might ultimately agree on all the purely
existential facts in the case and still differ as to whether it is
true or false that the Duke of Guise is the King of France, for
one party may be resolved to adhere to the principle of legiti-
macy, and the other party equally determined to accept the
Republican decrees of expulsion as decisive. Both parties
might then be perfectly well informed, perfectly consistent,
and yet continue to differ. Is it then a proposition to assert that
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there is not a present King of France? Obviously, there are
many other expressions of the same propositional form which
may turn out to be resolutions which the logicians generally
do not regard as either always true or always false. We seem
therefore to be left in the unsatisfactory state of talking about
propositions and yet never being able to identify one with cer-
tainty. If so, how can we assert that there are propositions?
Yet the whole procedure of Russell’s Principles of Mathematics
and of the Principia Mathematica clearly presupposes the
existence of propositions of which examples are given. Can we
avoid this difficulty by resorting to the device of interpreting all
such expressions as formal : if p is a proposition then p implies,
etc.? We cannot. For the latter assertion itself claims to be a
proposition. Indeed, Mr. Russell himself, following Lewis
Carroll, has clearly indicated the limitation of the principle of
formalism® and has used the paradox of Lewis Carroll to prove
the impossibility of dispensing with all categoric assertions.

The difficulty, however, is one which follows only for those
who, like Lotze and the neo-Hegelians, ignore the distinction
between formal and material knowledge (because of their ac-
ceptance of the nominalistic dogma that abstractions are un-
real). On the principle of polarity, there is no difficulty in
admitting that certain verbal forms express or symbolize mean-
ings that are never materially completed and yet have their
conditions indicated, just as are the conditions of an infinite
series of which we can tell definitely whether any proposed term
does or does not belong to it, though we cannot have all the
terms before us.

Granting that all propositions are true or false only in their
ultimate ideal completion, we may look at their actual appear-
ance and function which can be symbolized. We need not be
frightened by the disparaging connotation of *“ merely verbal ”
or “merely linguistic.” Nothing is a symbol, such as is a word,
or a proposition, unless it is taken, not as an entity in itself,

1Russell, Principles of Mathematics, pp. 34-36.
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but as meaning, signifying, or pointing to something more than
itself. Such meaning may be a matter of endless study and in
that sense exists only formally or virtually in the eternal present,
to be seen only by the mind’s eye that is properly trained. But
a logical realism can well be applied to, or be united with, such
studies in the historical, social, and psychological nature of lan-
guage as have come in recent years from Wundt, Jesperson, and
Sapir. The work of Charles Peirce shows some of the possibilities
of philosophical grammar and should serve to revive interest
init.

What, now, distinguishes a proposition from other significant
objects or symbols? It is usual to regard a proposition as an
ordered group of words, the order being expressed by inflection
or sequence. But a single word cogito or ambulo is clearly suffi-
cient. The analysis of propositions into S is P or aRb is often
illuminating, but not always fitting. Sometimes it is forced.
Mr. Russell makes the distinction between a proposition such
as John walks and the term John walking to consist in that the
former asserts something. What is the nature of logical as
distinguished from psychological assertion? For the sake of
brevity let me say dogmatically that it is location — John’s
walking is an unlocated complex. When it is put into a time
series it becomes John walked or john is walking. Some lan-
guages like the Chinese often dispense with verbs, but the loca-
tion is then indicated either by the order of the words or by
intonation. When a child says Moon, the mother may under-
stand the child from its tone or from its pointing as expressing
the proposition, this is the moon. The demonstrative is sup-
plied by gesture.

If such location of an object in some universe is what we
mean by existence in general, then propositions assert existence
while concepts or terms merely denote or name essences.

The objective theory of the meaning of propositions has been
generally rejected on the ground that it does not fit the nature,
(1) of negative judgments, (2) of true assertions about non-exist-
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ing or logically impossible entities, and (3) of false proportions.

The assumption that a negative proposition cannot refer
directly to the objective world but involves the rejection of a
suggested idea in our mind, is based on a confusion. There is no
valid reason for the denial that negative and positive judgments
are correlative. The judgment that certain lines are parallel is
ordinarily regarded as positive. But if we substitute do not inter-
sect for the term parallel, we have a negative judgment.
Clearly, there is no difference in objectivity between saying
Only the brave deserve the fair, or All who deserve the fair are
brave, and saying T hose who are not brave are undeserving of
the fair. Undeserving and unworthy may be viewed as very
positive facts, sometimes very poignantly so. The source of
error in Bradley? and Bosanquet® on this point is that they select
their negative judgments from a special type, namely, those that
have for their immediate object not a state of fact but a personal
judgment. Similarly erroneous is the notion that all negative
judgments are essentially indefinite. The error here arises from
the fact that when we affirm a complex proposition we affirm
every part of it, while to deny such a proposition is to assert a
number of alternatives, which seems less definite. But there is
nothing inherently indefinite or indeterminate about the asser-
tions of alternatives, and no less about positive than about nega-
tive ones. In a limited universe of discourse, such as the months
of the year, an assertion about those that do not have thirty-one
days is as definite as one about those that have thirty days or one
or two less. Negative judgments are indefinite only when our
universe of discourse is unlimited. A false proposition must
have meaning in order to be false. This means, according to our
analysis, that it asserts a possible universe, but is false because
it is not compossible or compatible with the universe of actual
existence, and that the former cannot be located within the
latter. Thus, propositions which are true within a specified uni-

2Bradley, Principles of Logic, vol. 1, bk. 1, chap. 3.
3Bosanquet, Logic, vol. 1, bk. 1, chap. 7.
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verse, for example, in the Homeric Pantheon, may not be true
when taken in the universe which we call the real or physical
one. The relativity here, let us note, is not subjective.

-

3. Interpretation

The point of view indicated in this essay suggests an impor-
tant but neglected set of real problems, namely, those of her-
meneutics. A study of the rules for determining what a given
statement means is of importance not only to the philologist,
including the historian, who must interpret documents, but also
to the theologian and the lawyer, as well as the ordinary man or
woman in the business of living—to all, that is, who are con-
cerned with the vital question of what some utterance means.
Even theologians have tried to develop methodical rules in
order to eliminate strained and arbitrary herctical interpreta-
tions; and Roman as well as Hebrew and English lawyers have
worked at rules for determining the meaning of legal proposi-
tions. It is a provoking question as to how far, if at all, these
rules enable us to get at the actual intentions behind the theo-
logical or the legal text. But logic alone will not solve material
problems. It is sufficient if it calls attention to their nature and
indicates the kind of evidence necessary or sufficient for such
solution,



III
Meaning and Implication

Though the rules which distinguish valid from invalid infer-
ence, the core of the traditional logic, can be formulated with
mathematical rigour and precision, the precise scope of logicas a
whole has not been very clear. Considering the vast amount of
writing on logic, there has been a marked neglect to deal
explicitly and adequately with the basic question as to whether
it is about being, thought, or language.

There can be no doubt that, as a technique, modern symbolic
logic has in recent times made fruitful advances beyond the
power of the old rules of the syllogism. The history of science,
however, shows that periods of great expansion and technical
improvement, such, for instance, as prevailed in eighteenth-cen-
tury mathematics or nineteenth-century biology, may be asso-
ciated with loose or vague ideas as to philosophical funda-
mentals. The founder of logic as a special study treated it not
only as an organon, or, as we should say, a calculus, but also as a
part of metaphysics or ontology.! Its fundamental laws, those
of identity, contradiction and excluded middle, he formulated
as laws of being : Whatever is, is; nothing can both be and not
be, etc. But as a result of the modern tendency to ignore onto-
logical issues in favour of psychological ones, the view has
prevailed since the beginning of the nineteenth century that
logic was a branch of mental science, a study of how the mind
works in the processes of conception, judgment and inference.
Lipps summed up the modern tradition of Mill, Lotze, Sigwart,
Bradley, Wundt, and Creighton, in the statement that “Logic
is a psychological discipline, as certainly as knowledge occurs

’See Aristotle, Metaphysics, Book Gamma.

36
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only in the Psyche, and thought, which is devcloped in know-
ledge, is a psychical event.” Assuming this, critics such as F. C.
S. Schiller, complained that it was not sufficiently psychological,
that it did not describe how men actually do think. The
revelation of the close kinship between logic and mathematics,
and the shifting of emphasis to objective categories such as
classes, order, series, and material implication, at first
strengthened or revivified the old Platonic view of the reality
of universals, and weakened the subjective nominalism com-
mon both to the followers of Hume and to the neo-Hegelians
who had harped on the unreality of abstractions. This realistic
note may be seen not only in G. E. Moore’s Principia Ethica
and in Russell’s Principles of Mathematics and other of his
carlier writings, but even more significantly in the later works
of Josiah Royce. In Europe, Meinong’s Gegenstandstheorie
was developed by way of reaction to Hume’s nominalistic
treatment of relations; and Husserl’s phenomenology with
its insistence that character or essence is not to be regarded as
merely subjective, grew out of his early preoccupation with the
logic of arithmetic and his criticism of Frege. Here in America
not only did our neo-realists participate in this revived recogni-
tion of the reality of universals, but even as anti-Germanic a
critical realist as Santayana, recognized his kinship with Husserl
in regard to the objectivity of essences.

Today, however, we see everywhere signs of an emphatic
return to an extreme nominalism, which reduces logic and pure
mathematics to mere linguistic devices, and claims to have
demonstrated thereby the essential meaninglessness of ethical
and metaphysical questions.

To those acquainted with the nominalist tradition from Sex-
tus Empiricus and Hume to Mach and Fritz Mauthner, there
is, to be sure, little novelty in the substance of this contention.
It has, however, found some new support in the symbolic view
of mathematics elaborated by the school of Hilbert and in the

2Lipps, Grundziige der Logik, pp. 1-2.
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work of the Polish logicians on semantics and on the theory of
language. Its hold on many of our younger philosophers is
shown by the extent to which the grammatical term sentence is
replacing the logical term proposition.

Without attempting any systematic treatment of the prob-
lems involved, I wish to advance some considerations as to why
formal or mathematical logic cannot entirely dispense with the
categories of meaning and implication, and to urge that it thus
cannot be reduced to psychology or to linguistics, but must have
general ontologic reference.

1. Meaning and Formal Logic

Judged by its crucial importance for the solution of all sorts
of theoretical and practical issues, the precise nature of meaning
has received relatively scant attention. It is not surprising to
find such neglect on the part of professional linguists. that is,
men whose primary interest lies in amassing detailed knowledge
of many languages. Their business in amassing the requisite
amount of detailed information naturally leaves them little
energy for theoretical reflection. Besides, it has been observed
that few professional linguists are found among philosophers.
It seems, as some contend, that preoccupation with sounds and
words dulls the edge of speculation.

More surprising is the fact that grammarians as a rule have
failed to give the question of meaning adequate and explicit
attention. But grammarians have been proverbially pedagogues,
and, as a professional class, not distinguished by keen intellec-
tual virility. The business of training young people makes them
naturally respecters of authority and convention. This shows
itself in their studious aversion to considering the language
spoken by the great majority of their fellow men. English
grammars refuse to consider English as spoken by Cockneys or
other members of the so-called vulgar multitude. Good or
grammatical English usage is set by a minority who are in a
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position of authority because of the possession of wealth, high
office, or other distinction. In recent times a few bold spirits
have ventured to assert the obvious truth that the main purpose
of language is to make oneself understood and that the success
in effecting such understanding is the main test of the goodness
of any language. This view, however, meets an insuperable
obstacle in the pervasive and deep-rooted snobbishness of
mankind.

Language, after all, is a form of conduct. All people try to
imitate their “ betters.” And as education is, in the main, the
privilege of the wealthier classes who can afford to send their
children to school for the relatively long period demanded by
grammarians, good speech thus becomes the mark of the
wealthier classes or of those who are specially privileged
through church connections or otherwise.

Quite recently there has been a growing interest in grammar
as a purely scientific study. But what such scientific students
think of the conventional grammar taught in our schools is
indicated by Professor Brunot, who writes as follows :

Incomprehensible abstractions, pretentious yet for the most
part empty definitions, false rules, indigestible lists of forms

—one has only to turn over a few pages of any text book to

find variegated specimens of sins against reason, truth and

education.®

More surprising still is the fact that a thorough study of the
problems of meaning has not come from logicians. This is prob-
ably to be explained by the fact that the traditional logic has
not kept close touch with the facts of language, and logicians

3From L’Enseignement de la Langue Frangaise, p.3, quoted in Ogden
and Richards, The Meaning of Meaning (1923), p. 392.

The French are notorious in taking pride in cultivating their
language, so that the situation is much worse as regards English
grammar, which has been treated as a step-child among the grammar-
ians themsclves, who have been trained to regard Latin as the only
grammar and therefore have neglected almost entirely a study of
English up to very recently. See Lists of Sins in English Grammar in
chapter 5 of G. Willis’ The Philosophy of Speech (1919).
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have unguardedly fallen under the influence of the traditional
school grammars. This is illustrated by the uncritical use of the
conventional categories such as noun, article, and the like, em-
ployed by Carnap in his Logical Syntax. In Russell’s Principles
of Mathematics there is, to be sure, an application of purely
logical considerations to the traditional grammatical categories.
But that phase of Russell’s work has had relatively little
influence.

A realization that logic is a part of science and not the whole
of it, that it cannot pretend to settle questions of truth and
falsity in all realms, has led to the view that it deals only with
the forms of thought. Are we, however, offered a clear idea as
to how the forms of thought differ from its content, or what
indeed the former are apart from the latter? The whole dis-
tinction between form and content when applied to a mental
operation turns out to be a rather obscure metaphor. Nor does
the modern concept of method by itself clarify the issue if we.
realize how inept and futile logicians are in dealing with the
methods of any science when they are not fully informed as to
its subject matter. Logic is thus faced with a dilemmma. Either
its subject matter is all truth and it is thus indistinguishable
from the body of all the sciences and true knowledge, or else it
is formal in the sense of being entirely empty. And how can
that which is empty of all content have any meaning?

At this point those who call themselves logical positivists
boldly take the truly nihilistic position that formal logic deals
with linguistic expressions without any reference to sense or
meaning.* In view of the great vogue which this school has
attained, partly because of its obvious virtuosity in dealing with
strictly technical issues and partly, I venture to add, because it
is often easier to manipulate symbols than to consider carefully
what it is that they symbolize—it has been remarked that the
pencil on paper or chalk on the board is often more reliable than
the man who uses it, and that is why he resorts to it — it is

¢Carnap, Logical Syntax of Language, pp. 1-8.
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important to guard against two errors in its position. These
are: (1) that we can treat language or symbols apart from all
meaning, and (2) that there is no difference between logical and
merely linguistic considerations.

1. No one, I take it, wishes to deny that the intelligible com-
munication of something or other is essential to language and
that this excludes meaningless sounds or marks. Can we, there-
fore, speak of linguistic expressions where there is no sense or
meaning? And can inferences be drawn from that which is quite
meaningless? One is led to give an affirmative answer to both
of these questions if one accepts the view that logic is concerned
with linguistic expressions and is formal in the sense of being
devoid of all reference to meaning. Professor Carnap defends
the position that logical inference is independent of meaning
by an example : From Pirots karulize elatically and A4 is a Pirot,
we can infer that A karulizes elatically, without knowing the
meaning of the three words or the sense of the three sentences.
He admits however that these are sentences only because we
assume that Pirots is a substantive, karulize is a verb (both of
these terms are plural in the first sentence and singular in the
others) and elatically is an adverb describing a way in which a
process takes place. These expressions are therefore not
entirely meaningless as would be undiluted gibberish. If
instead of Pirots we put ““ the members of any class of objects”
and instead of karulize elatically we put are members of another
class we have as an inference that a member of the first class is
necessarily a member of the second class. And this I submit is
the actual meaning which Professor Carnap’s example suggests
to anyone to whom the inference seems a valid one. This
statement applies to all possible objects irrespective of any of
their specific or differential traits but assuredly is not therefore
entirely meaningless.

While engaged in manipulating his symbols, the mathema-
tician or symbolic logician need not be concerned with any par-
ticular meaning or interpretation of his p’s and q’s, though he
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must be sure that in his manipulation he is not illogical but em-
ploys his rules of operation with logical consistency.® But there
is an obwious distinction between the science of mathematics
and the art of arranging pebbles according to certain rules or
patterns, or playing a childish game such as tick-tack-toe. For,
though science as a human activity may well be called an art,
it is of its essence that its statements should be applicable to
some realm of nature; and, to be so, the sounds or marks which
it employs must have some objective reference. If, therefore,
our p’s and q’s, horseshoes or other marks were nothing but
objects like pebbles, or the crosses and circles of tick-tack-toe,
it would be difficult to see how mathematics could be the
primary science and such an indispensable instrument in the
discovery of physical and other truths which are surely more
than merely linguistic.

The operations of mathematics are in fact significant because
they apply, not only to the marks actually used, but to all pos-
sible objects. Just as the particular diagrams in Euclid are not
the true objects of the demonstration but only aids to our im-
agination to help us envisage the possible entities to which they
can be applied, so do the various letters and other marks enter
logic and mathematics, not in their status as specific physical
objects, but rather as representatives of all possible entities. A
mathematical statement has in this way reference beyond the
immediate sounds or marks that enter it. It is, of course, essen-
tial for a logical or purely mathematical system that it be formal
in the sense of being independent of any particular embodiment
or interpretation, but that does not mean that it must be devoid
of all reference to sense and truth. In the latter case it would
be an empty, meaningless and frivolous enterprise. Truth or

For the laws of identity, contradiction and excluded middle are
assumed or involved in any game or operational calculus. Any attempt
to prove or derive thcm from other propositions must involve the
assumption that our p’s and q’s remain the same throughout our cal-
culation and that in any given context one or other of these given
symbols does or does not properly belong.



Meaning and Formal Logic 43

falsity, however, can be genuinely applied to inferences or
mathematical operations, according as the latter involve state-
ments as to what does or does not follow, or what is or is not
possible within any system of transformations.

2. The now popular view that logic and pure mathematics
are merely linguistic, i.e., deal only with words and their
arrangements in sentences, rests on a confusion between a
truism and a falsehood. It is a truism that logic determines
what combinations of words are meaningless because devoid of
logical consequences. It is false that logic and mathematics are
about words only, in the sense that they are in no way concerned
with the world which words denote or to which they point or
refer. Apart from such possible denotation we do not have any
words or sentences at all but only physical objects; and the man-
ipulation of the latter would be an exercise in acoustics or
optics, and in no way linguistic. Those who insist on the
linguistic nature of mathematics seem not only to be misled by
this ambiguous character of verbal symbols, but to have fallen
into the common fallacy of false alternatives. Language and
the objects which language indicate are properly distinguish-
able, but it does not follow that their relation is one of mutual
exclusion. Language itself involves physical, physiological,
psychological and social-historical factors as well as purely
logical considerations, and no absolute division between sen-
tences about objects, and sentences about words, can be main-
tained, since words are also objects and meaningless sounds or
marks do not properly constitute sentences. Moreover logic and
mathematics cannot be reduced to merely linguistic consider-
ations. Lexicography or semantics as a branch of linguistic
science is a description or account of what given physical
sounds or visible marks have generally denoted under certain
historical conditions among Germans, Romans, Turks, Bushmen
or others. But we do not expect to solve all the problems of
mathematics or logic, any more than the problems of physics,
by merely consulting a dictionary, valuable-or even indispens-
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able as the information in the latter may be. Logic and mathe-
matics are concerned not with the specific or physical elements
or their historical relation to the things they denote, but with the
most generally or abstractly possible relations between all
objects of denotation. When we deduce the consequences of
certain premises in geometry or rational mechanics, we are not
primarily concerned with the dictionary meaning of words,
though that may be a condition of speech. We are dealing with
certain consequences of that to which words point.

It is well known that languages have phonetically lazy or
inactive letters, such as ugh in English in the word “thorough,”
or ent in French, and similar forms. In the same way languages
have linguistically silent words, such as the word now in the
sentence, “ Now at that time there was a certain man,” or the
Greek men and de, sometimes called “enclitic.” These words
fulfill the function of filling out the sound or volume of speech,
for speech has its own volume apart from the meaning. These
and other reasons indicate why the syntax of words cannot cor-
respond fully to the meaning. There is no one-to-one corre-
spondence between words and the things which words denote,
and much less is that the case between words and ideas or
thoughts. Syntax is indeed the most idiomatic aspect of
language. Every language has a peculiar syntax as shown by
the difficulty of learning to speak or write another language
without falling into ridiculous errors. This is forcibly illus-
trated by Mark Twain in his literal translation of the French
version of the story of the “ Jumping Frog.” Indeed people
generally have more difficulty in acquiring the syntax than in
acquiring the vocabulary. The question whether a given propo-
sition proves another is surely not a purely linguistic one; it is
not settled entirely by a knowledge of the grammar or syntax of
any given language, but depends upon what is asserted, so that
we can correctly translate from one language to another with-
out affecting the validity or cogency of any proof.

If scientific proof in-mathematics, physics or any other
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science depended on the syntax of any language such as Ger-
man, Arabic, or Turkish, then there could be no universal
science, but only German, Arabic, or Turkish sciences or logics.

2. The Nature of Meaning

To see more clearly the relation between linguistics, physics
and logic we must distinguish three kinds of meaning : (1) verbal
meaning as the denotation of words,® (2) material meaning, or
the nature of things which we wish to understand, as when we
ask for the meaning of the present rise or fall of prices, and (3)
purely logical implication, which enables us to pass from prem-
ises to conclusions irrespective of whether the former are in fact
true or false.

Nominalism may be identified with the assumption that verbal
meaning is primary, and the other forms are metaphorical or
derivative. This seems to me untenable on linguistic as well as
on logical grounds.

Let us note at the outset that words are not primary or essen-
tial to language, if by the latter we mean significant communica-
tion, i.e., expressions which are understood by the speaker or
writer in the same way as by the hearer or reader. We can
communicate without words by gesture and in other ways such
as by drawing pictures. The gesture is not only the primitive
form of language but is still a necessary part of it, as can be
seen in watching people talk. Indeed, how else can the mean-
ing of words be ultimately indicated except by some arrange-
ment which will enable us to associate the words with the thing
or operation pointed to or indicated? Public orators are not the
only ones who would be seriously handicapped if they were not
able to move their arms or their facial muscles. Many things
which otherwise cannot be adequately expressed can be more
fully indicated by appropriate gesture or tone of voice. Indeed,

oI use the word * denotation ” in the broad sense to include what
Mill calls * connotation.”
®
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words become definite only by being used in sentences, or when
associated with an object through organic communication such
as demonstrative gesture, pantomime, or variations of tone and
stress. The adult life of scholars or bookish people is so much
engaged in written language and in putting words together,
that it fosters the illusion that words are the basic or primary
elements of language. A little reflection on the way a child
learns to communicate its wishes or desires, or the way the in-
comparable Charlie Chaplin communicates many things which
amuse us, indeed the way in which even brute animals generally
communicate their desires, shows clearly that verbal meaning
is derivative and presupposes some recognition of a common
world.

Unless two individuals recognize the same objects, they can-
not have common symbols. When we translate from German
into English or from sign language into speech, what is the test
of the equivalence of the expressions, if it is not that they denote
or point to the same object? The perception of the material
meaning or nature of the object symbolized is therefore essential
to the recognition of verbal equivalence. Thus, children begin
by using the same word regularly for many different things; and
it is only through the fact that they fail to communicate their
wants or to attain their objectives that the meaning of words
gets more defined.

That complete definiteness of denotation is seldom attained
for any word by itself is obvious on an examination of any
scholarly dictionary which enumerates its different meanings.
But dictionaries gather only the main types of meaning. The
subtler shades which the same word can have in different con-
texts evade attempts at exhaustive description or enumeration.
It may not be true, as was alleged by Spencer, that the members
of certain tribes cannot understand each other in the dark; but
it is certainly true that without the proper intonation, you can-
not communicate in Chinese. Even in English the meaning of
such a sentence as, If he slay me, yet will I trust him, is com-
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pletely altered by a rising inflection, as in the sentence, Oh, yes.
Syntax, while not irrelevant to meaning, may thus be a poor
guide to it. That it is the context of the objective situation that
gives definite meaning to our words, is seen in the fact that we
often can tell in reading a passage what word has been left out.
The more we are familiar with the subject matter, the easier it is
to interpret the meaning or text; and if we are unfamiliar with
a subject matter, e.g., Roman law, we may fail to understand a
sentence even though the meaning of every word is defined in
our dictionary. In general, knowledge of the meaning of all the
words in a sentence may be inadequate to give the meaning of
the sentence. This can readily be seen in translating from one
language to another. Now if we fix our attention on the actual
process by which words acquire meaning, or, more generally, on
the way objects become signs or symbols, we find that such ob-
jects are originally parts of larger situations or complexes, and
their meaning is their pointing to or representing something
beyond themselves. Thus, the sound moon acquires its meaning
in a situation in which it is accompanied by the gesture of
pointing to the earth’s illumined satellite. So the sound more
gets to be significant if it is accompanied by an increase of food
or some other desired addition. And from the point of view of
this analysis, any physiological symptom or physical sign has
meaning. Thus rapid breathing means a weakening of the heart
which will show itself in the pulse; and similarly a heavy cloud
or a certain state of the barometer means rain.

In actual common discourse we do often usethe term meaning
as synonymous with the nature of things; as when we speak of
the meaning of economic crises, or anything else which we wish
to understand. Thus, Ogden and Richards might properly have
called their book The Nature of Meaning instead of The Mean-
ing of Meaning. Many, to be sure, find it difficult to agree that
a heavy cloud can literally mean rain. They regard such an
expression as metaphorical. But every metaphor is an implicit
analogy, and any two things can be analogous only if they have
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some common element, relation or pattern. May we not then
say that anything acquires meaning if it is connected with, or
indicates, or refers to, something beyond itself, so that its full
nature points to and is revealed in that connection? Preoccu-
pation with introspective psychological considerations leads us
so to emphasize intuition as to consider it the essential element
of all meaning. But such a view is not necessary.

3. Words and Sentences

The last point brings us to the consideration of the relation
between words and sentences.

Professor Carnap seems to reduce logic, mathematics and
metaphysics to syntactical sentences, which he contrasts sharply
with sentences about objects. I do not pretend to understand
him, for I cannot see how logical and mathematical statements,
if they are characterized as devoid of sense or meaning, can
also be true or false. Nor do I understand what difference, if
any, he draws between logical and linguistic syntax. But to any
suggestion that words denoting objects are primary and that
the meaning of sentences results from the synthesis of the mean-
ing of words, we must reply that this is an illusion, that in fact
words are more or less arbitrary fragments into which purely
conventional usage breaks up phrases or clauses. Commonly
recognized sentences like “ Come,” or “ Go,” the Latin “ Veni.”
or “Cogito,” or the Greek “ TI'pddw,” or our interrogative
“Well?” do not seem to result from any synthesis of different
words. But it is not necessary to settle this point or the intermin-
able controversies among philologists as to what precisely is a
word and what is a sentence. It is sufficient for logical purposes
to note that any analysis of what is commonly called a sentence
into words fails to exhaust its meaning and is not a very reliable
guide to it. It is the fallacy of reduction to suppose that a phrase
or sentence is equivalent to the words that compose it.

Doubtless, uninflected languages like English are great aids
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in the analysis of objective meaning. But it is well to insist that
not only is the primary force in the development of language
practical or organic rather than noetic or analytical of ideas, but
that purely phonetic considerations, arbitrary symbols, custom
and their habitual analogies enter into the verbal sentence
structure of all languages. For this reason, the syntactical rules
of any human language can neyver be purely logical. Gram-
matically, good, potential, former, existing, are all adjectives
when applied to the noun king, but in meaning they move on
quite different levels. Is the notion of the future more complex
than the notion of the past simply because we can express past
action by one word (I) saw, whereas the future requires at least
two, (I) will see, and sometimes more, as (I) am going to see?
Doubtless “I have a pain” or “I am in pain” is more analytical
than the more primitive “Ouch,” but it would be misleading
if we took the in of “I am in pain” or the have in the expression
“I have a pain,” as essential parts of the meaning which we wish
to convey. We say, “I have money in my pocket,” “I have to
go home,” and the French say, “I have wrong.” Can we say
that the “have” in these cases is of any aid in the analysis of the
real meaning of our sentence? That is the error of those who
identify words with the elements of meaning.

Words form a discreet linear series, but what any assemblage
of them denotes may be continuous, and often is so. Any syntax
must arrange words in order of “ nextness,” but things or states
of affairs are not necessarily so constituted.

There is doubtless a genuine and important inquiry as to
which combinations of words succeed and which fail to express
real meaning, but such inquiry necessarily involves objective or
ontological reference. Thus it is meaningless to speak of draw-
ing a perpendicular to two o’clock or sewing a button on an
explosion. Why? Surely not because of the nature of the words
as mere sounds or marks, but because of the nature of the
objects denoted. Perpendicularity is a property of two lines in
a certain relation to each other, and two o’clock is not a line at
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all but a point in time. The process of sewing a button
requires, by definition, a physical body, which an event such as
an explosion is not.

This brief indication of the condition for significant com-
binations of words fits in with our contention that words are
incomplete symbols and verbal meanings are fragments of real
meaning. Words have as mych meaning as they do because
they are defined by being used in sentences or their equivalents
in gesture; and they can be combined only with such other frag-
ments as are complementary parts of the originally defining
wholes or unities. This becomes obvious when we deal with such
combinations as round squares, or 2 x 3=7. In such cases, the
individual words have verbal meaning, but analysis of the
defining categories shows that no possible objects can be denoted
by these combinations of words. For such combinations involve
self-contradiction or the mutual annihilation of parts which
leaves us nothing. Whether certain combinations of words that
seem intelligible by themselves do or do not have real meaning,
is thus a significant inquiry, and not something always com-
pletely given by linguistic or syntactical form. Certainly no
formula relating simply to the grammatical categories of the
terms used, such as, for instance, noun, article, etc., can guaran-
tee that a given combination will have meaning.

We may also add that sometimes we have the form but not
the substance of intelligible statements. For example : “’Twas
brillig and the slithy toves did gyre and gimble,” etc. Our
analytic friends might well treat such combinations as propo-
sitional functions with euphonious sounds instead of the usual
X’s, y’s, v’s and 2’s. Thus we may say : It was a state of x, and
the y kind of v’s did perform the operation of z, etc. But how-
ever we put it, it is of the utmost importance to realize that pro-
positional functions are not absolutely meaningless or devoid of
all objective reference. Propositional functions are blanks which
may be filled in with any one of a number of variables, and they
may differ from each other as much as does an application blank
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for a position, from the blank for an income tax return. Unless
properly filled in they all remain blanks. Yet, one represents
something common to all actual applications and the other
something common to all proper income tax returns. We may
say the same of all general statements. The law of multiple pro-
portion, for instance, fails to identify or describe fully any speci-
fic chemical reaction. But it does indicate a repeatable pattern
in nature. Such patterns or universal forms, though readily
distinguishable, have no separate existence apart from particu-
lar embodiments. Such embodiment would make them particu-
lars, as Aristotle pointed out long ago. But it is equally neces-
sary to realize that specific objects or happenings do not exist
apart from the forms or relations which determine them. The
former would indeed be meaningless if they did not fit into cer-
tain categories which show them to be a part of an interrelated
systemm—and this involves logical implication between the con-
stituent parts.

To sum up : The attempt to make logic a matter of syntax of
words assumes the primacy of words as essential to language.
This obviously is false. We can convey information without the
use of words in any way, for example, through the derisive laugh,
or other forms of non-verbal expression. This may be illustrated
by a story current at Harvard University. Students who
regarded themselves as budding literary geniuses were in the
habit of reading their papers to Professor C. One student made
an appointment with Professor C to read to him an essay of
which he was very proud. After a short while Professor C fell
asleep. The student waited awhile, and then, seeing no sign of
Professor C awakening, he put the paper into his pocket and
started to walk out. Just then Professor C woke up. The
student remarked, “I am sorry I did not have the benefit of your
criticism.” “ Why,” Professor C remarked, “is not sleeping a
criticism ?”

Even when words are used, they need not be significant in
themselves. Such expressions as “pish posh,” “tut tut” and the
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like, convey devastating criticism, or blank denial or contradic-
tion. Indeed, it is hard to determine what is a word.” The
grammar of most developed languages, such as English, Greek
or Latin, is moulded by non-logical considerations, which some-
times produce illogical results. The differences between gram-
mar and logic are thus notorious, precisely because practical
considerations often do violence to rules of grammar and syntax.
A good example is the use of double negatives for the sake of
emphasis. If the function of language is the communication of
ideas, the double negative may produce an intended result
without any uncertainty or indetermination.

There can be no one-to-one correspondence between words
and what they denote, because in addition to the blanks or lazy
or useless words described above, there are also in all languages
pleonasms, homonyms, synonyms, and other verbal forms, pro-
ducing ambiguities which in fact result in indeterminations as
respects meaning or significance that can be obviated only by a
knowledge of the subject matter or context. Sometimes the same
word denotes opposites or contraries, such as “let” which
denotes allow and prevent; or “fast” which denotes a kind of
motion or fixed position, as in stend fast. Sometimes the word
“or” stands for a relation of mutual exclusion and sometimes
for a relation of identity, as in the case of words in apposition.
as for example in the phrase, Queen Victoria or the sovereign
of Great Britain. Indeed the prevalence of ambiguity in words
is so notorious and has been remarked so often that it is amaz-
ing to find logicians who call themselves positivists blithely
ignore that fact by refusing to take it into account in their
uncritical acceptance of the dogma that syntax or some combin-
ation of words is always adequate to give us a definite meaning.
Without a knowledge of the context, any combination of words
may fail to convey a determinate meaning.

Finally, the sharp distinction that Carnap and others have

7Cf. Professor Riess’ more than one hundred definitions of what is a
word.
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tried to draw between expressions of cmotion and factual
statements seems to me invalid, since an expression of emotion
may also contain, and frequently does, a statement of fact.
Consider highly emotional expressions such as Jesus calling the
Pharisees “ vipers,” “ whited sepulchres,” and the like. Can we
say such expressions are entirely devoid of descriptive meaning?
Similarly, imperatives also contain implicitly reference to the
conditions under which they hold. Thus, we are in the habit
of saying “If it please your Honour,” but we may abbreviate it
in other cases to “ Please” and even omit the word “ Please ”
and put the imperative simply : “ Come ” or Do this.”

4. Implication

We can now consider more closely the relation between rea!
meanings and logical implication. The failure to distinguish
clearly between formal and strictly logical implication, called
by some logicians entailment, has led to the familiar paradoxes
for which many cures have been offered. Peirce and others
have called attention to the fact that purely logical implica-
tions have no significant alternatives. The assertion that ““ x is
a man implies x is mortal for all values of x” is a formal asser-
tion which may turn out to be false; but the assertion that
there may be a fraction whose square is equal to 2, or
Mill’s assertion that in some other planet 2 + 3 might not equal
5, can be shown to be self-contradictory and thus meaningless
as a whole, even though all the individual words of it seem sig-
nificant because they are so in other sentences.

I think, however, that we can go further and insist that
logical implication, strictly speaking, cannot be limited to
propositions, if the latter are defined as material assertions that
are always true or always false.

It was a great service to philosophy when Mr. Russell brought
in the notion of material implication as a connecting relation
between propositions. In doing this he showed clearly what

E
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Peirce and Bradley had indicated before him, namely, that
logical principles such as that of the syllogism are the forms but
not the premises of specific arguments. This cut the ground
from all the attempts to prove the idealistic or spiritual view of
the universe on strictly logical grounds. It also helped to show
that we must not confuse the illative relation between what is
asserted in two or more propositions, and the psychological pro-
cess of drawing inferences or perceiving that relation. Despite
the great technical success, however, of the Principia, insuffi-
cient attention has been directed to the nature of strictly logical
implication. Those who assume, as Russell does, the primacy
of the propositional calculus, naturally think of implication as
a relation between propositions. But if we realize that logical
implication is independent of the truth or falsity of our hypo-
theses or premises, we can recognize, as indeed Russell himself
does, that implication holds between propositional functions,
e.g., X is a man implies that x is mortal. But if so, we may as
well substitute terms or concepts for propositional functions and
say that it is manhood which implies mortality. The sentence,
“The Bolshevik Revolution took place in 1917, is generally
taken as a proposition, and the phrase, “The Bolshevik Revo-
lution of 1917%,” is taken as a term or concept. But is there any
difference in their implications? It is sufficient to urge that if
the distinction between a proposition and a concept is that the
former must be true or false while the latter need not have that
character, then deduction need not be limited to propositions,
since expressions which are neither true nor false may have
logical consequences. Truth and falsity apply to statements,
but logical relations may be viewed ontologically as the invari-
ants in the transformations of all possible objects. Logical
implication is thus a necessary element of real meaning.

It has become the fashion to refer to logical propositions as
tautologies, and there is no harm in using this term if by taut-
ology we mean the assertion of exhaustive possibilities, such as
“Madrid will be captured within a month or not.” But any
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suggestion that logical statements'are tautologies in the sense
that they are devoid of any real or objective reference is alto-
gether misleading. It is surely not insignificant to ask whether
there may be constructed with ruler and compass a circle equal
in area to a given square. This question involved long and
arduous explorations, taking over 2,000 years. At no point can
such inquiry be said to have been meaningless,

Furthermore, we have the historic fact that such inquiry (in
the form of mathematics) has proved to be the most fruitful
instrument in the exploration of nature. It is because strictly
logical implications or, if you insist, tautologies, exhaust the
field of possibility that they serve as the necessary though not
sufficient condition for materially significant inquiries in the
field of nature. ’

The great objection to the ontological interpretation of
logical relations has been the fear that if this be granted, we
shall be opening the gates to the deduction of empirical or
factual determinations from a priori considerations. This, how-
ever, is a non sequitur. From that which is common to all pos-
sible transformations of objects, nothing can be legitimately
deduced as to that which characterizes some particular sub-class
such as spgcific physical objects. It is only by recognizing the
validity of universals, the implications between propositional
functions, that we are enabled to avoid both the Charybdis of
false rationalism which tries to deduce particular existences
from pure universals, and the Scylla of blind positivism or
empiricism which either denies genuine universals or by dubious
induction tries to deduce them from mythically self-sufficient
particulars.

What is it that we do when we apply mathematics to physics
and deduce the logical consequences of such a statement as that
of the law of gravitation? We disregard all the qualities which
characterize specific physical entities and we show that if any-
thing at all has certain traits, it will necessarily have certain
others. The mathematical deduction proceeds by rules that are
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independent of the specific traits involved because they are
applicable to all. The mathematics itself may then be regarded
as a mere tautology, but the meaning of any statement about
physical nature would be incomplete without it. Logical impli-
cation is thus a necessary though not a sufficient condition of
physical meaning.

Consider any statement about the nature of any object.
What can we say about such a thing as a table without includ-
ing its possible transformations? If, for instance, we say it has
mass, we mean that certain things will happen under certain
conditions. Thus, not only do all physical laws have reference
to possibility, but concrete statements about this or that physical
object would be incomplete if we were to exclude reference to
the possible. Facts are meaningless except as parts of a system;
and science is possible and applicable to the actual world pre-
cisely because the actual world has repeatable patterns which
can be abstracted and connected according to certain invari-
able relations. Real meaning, the nature of things, thus con-
tains as one of its elements the logical invariants which hold of
all possible transformations or of all possible objects.

When we are concerned with adding to our factual know-
ledge, we must be guided by a sense of what is necessary to
complete the existing knowledge. No actual material knowledge
can by itself determine the content of additional knowledge.
The growth of such knowledge depends on new experience.
Yet the directions of such growth, or the conditions which this
new knowledge must meet in order to fit into what we already
know, are determined by logical or mathematical considera-
tions. What is called logical analysis is an exploration of the
field of possibility. Such procedure may be called empirical in
the sense that our possibilities are ways in which elements of the
actual world can be arranged or transformed. Without such
possible applications formal logic would be entirely meaning-
less. But it is rational in the sense that no new contingent facts
can be the result of our logical analysis and that its procedure
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is not determined by any contingent fact. This is what is
familiarly expressed by saying that there can be nothing in the
conclusion which was not contained, or, to be more exact,
implied, in the premises.

5. Meaning and Verifiability .

What is verification? We speak of verifying a document, or
reference, or quotation, when we want to make sure of its
authenticity, without thereby raising the question of its mean-
ing, although if the meaning is strange or unexpected we may
resort to verification in this sense to allay our doubt. But an
undiscriminating acceptance of empirical operationalism has
identified thc process of verification with the very existence of
meaning, and led to the consequent assertion that metaphysical
and ethical propositions are meaningless because unverifiable.
A little reflection, however, shows that while the verification of
any hypothesis does depend upon its having meaning (in the
sense of logical consequences) it is quite arbitrary to assert that
those consequences must be of the special kind involved in
certain physical experiments. And it is clearly a metaphysical
dogma of doubtful verifiability to assert that there is nothing
in the world other than physical events or operations.

Carnap and others deny that any unverifiable proposition
has meaning. This seems at the outset a violent tour de force.
We do not ordinarily think the meaning of anything is identical
with its verifiable consequences. All sorts of statements are
ordinarily deemed significant or meaningful without it ever
occurring to us to undertake their verification. Such is the case,
for example, with ordinary suppositions, invitations,
statements of problems, expressions of doubt, questions, state-
ments of immediate perception, and statements of logicai
implication. Surely these and other types of intelligible state-
ment have meaning without being verified. I say to someone,
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“Consider the casec of a man drowning.” This is an intelligible
statement that does not call for verification.

Carnap, in general, identifies the verification of any propo-
sition with its perceptible consequences, without, however,
considering the exact nature of the perceptible, which, I take
it, includes all objects of sensation—the audible and the touch-
able, as well as the visible. Now, as James has shown in his
Principles of Psychology, there is a difference between sensa-
tion and perception. Perception depends, among other things,
on our attitudes towards a given problem which interests us
an