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PREFACE

HE followmng essays have been written and pub-

lished at various times, and my thanks are due to
the previous publshers for the permission to reprint
them

The essay on “ Mysticism and Logic "’ appeared in the
Hibbert Journal for July, 1914. “ The Place of Science
in a Liberal Education ”’ appeared in two numbers of
The New Statesman, May 24 and 31, 1913 ‘“ The Free
Man’s Worship” and “ The Study of Mathematics ”
were Included 1n a former collection (now out of print),
Philosophical Essays, also published by Messrs. Longmans,
Green & Co. Both were written1n 1902, the first appeared
originally in the Independent Revicw for 1903, the second
i the New Quarlerly, November, 1907 In theoretical
Ethics, the position advocated m *“ The Free Man's
Worship *’ 1s not quite identical with that which I
hold now : I feel less convinced than I did then of the
objectivity of good and evil. But the general attitude
towards Iife which 1s suggested i that essay still seems
to me, in the main, the one which must be adopted 1n
times of stress and difficulty by those who have no
dogmatic rebigious belefs, if inward defeat is to be
avolded.

The essay on “ Mathematics and the Metaphysicians *
was written in IgoI, and appeared in an American maga-
zine, The International Monthly, under the title " Recent
Work 1 the Philosophy of Mathematics.” Some points
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vi MYSTICISM AND LOGIC

in this essay require modification in view of later work.
These are indicated in footnotes Its tone is partly
explained by the fact that the editor begged me to make
the article “ as romantic as possible.”

All the above essays are entirely popular, but those
that follow are somewhat more technical. ‘* On Scientific
Method mn Philosophy " was the Herbert Spencer lecture
at Oxford 1n 1914, and was published by the Clarendon
Press, which has kindly allowed me to mnclude 1t in this
collection. " The Ultimate Constituents of Matter ”
was an address to the Manchester Philosophical Society,
early in 1915, and was published i the Momst in July
of that year. The essay on * The Relation of Scnse-data
to Physics” was written 1in January, 1914, and first
appeared m No. 4 of that year’s volume of Scienfra, an
International Review of Scientific Synthesis, edited by
M. Eugenio Rignano, published monthly by Messrs.
Wilbams and Norgate, London, Nicola Zanichell,
Bologna, and Féhx Alcan, Paris, The essay “On the
Notion of Cause " was the presidential address to the
Aristotelan Society in November, 1912, and was pub-
lished in their Proceedings for 1912-13. “ Knowledge by
Acquamtance and Knowledge by Description ' was also
a paper read before the Aristotelan Society, and pub-
lished in their Proceedings for 1q10-I1.

LoNDON,
September, 1917
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MYSTICISM AND LOGIC
AND OTHER ESSAYS

I

MYSTICISM AND LOGIC

ETAPHYSICS, or the attempt to conceive the
l\ world as a whole by means of thought, has been
developed, from the first, by the union and conflict of
«wo very different human impulses, the one urging men
towards mysticism, the other urging them towards
science. Some men have achieved greatness through
one of these impulses alone, others through the other
alone: 1n Hume, for example, the scientific impulse
rexgns quite unchecked, while 1n Blake a strong hostihty
to science co-exists with profound mystic insight. But
the greatest men who have been philosophers have felt
the need both of science and of mysticism: the attempt
to harmonise the two was what made their life, and what
always must, for all its arduous uncertamnty, make
philosophy, to some minds, a greater thing than either
science or religion.

Before attempting an explicit characterisation of the
scientific and the mystical impulses, I will illustrate
them by examples from two philosophers whose great-
ness lies n the very intimate bleudmg wh{ch ythey
1chxeve<*n The ¢wo pm16§ophers I'méan are Heraclitus
and Plato.
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Herachitus, as every one knows, was a believer 1n
universal flux time buwilds and destroys all things.
From the few fragments that remain, 1t 1s not easy to
discover how he arrived at his opinions, but there are
some sayings that strongly suggest scientific observation
as the source.

‘* The things that can be seen, heard, and learned,” he
says, ‘ are what I prize the most > This 1s the language
of the empuricist, to whom observation 1s the sole guaran-
tee of truth. “ The sun 1s ncw every day,” 1s another
fragment ; and this opnion, in spite of its paradoxical
character, 1s obviously inspired by scientific reflection,
and no doubt seemed to him to obwiate the dufficulty of
understanding how the sun can work 1ts way under-
ground from west to east during the might. Actual
observation must also have suggested to him his central
doctrine, that Fire 1s the one permanent substance, of-
which all visible things are passing phases. In com-!
bustion we see things change utterly, while their flame
and heat rise up into the air and vanish,

*“ This world, which 1s the same for all,” he says, “ no
one of gods or men has made ; but 1t was ever, 1s now,
and ever shall be, an ever-iving Fire, with measures
kindling, and measures going out.”

* The transformations of Fire are, first of all, sea ; and
half of the sea 1s earth, half whirlwind.”

This theory, though no longer one which science can
accept, 1s nevertheless scientific 1n spirit.  Science, too,
mught have mspired the famous saying to which Plato
alludes . “ You cannot step twice into the same rivers ;
for fresh waters are ever flowing in upon you.” But we
find also another statement among the extant fragments:

‘ We step and do not step into the same rivers ; we are
4nd are not.”
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The comparison of this statement, which is mystical,
with the one quoted by Plato, which 1s scientific, shows
how intimately the two tendencies are blended in the
system of Herachtus. Mpysticism is, in essence, lttle
more than a certain intensity and depth of feehng in
regard to what 1s believed about the universe ; and this
kind of feeling leads Heraclitus, on the basis ef his science,
to strangely poignant sayings concerning life and the
world, such as *

“ Tiume 1s a child playing draughts, the kingly power is
a child’s.”

It 1s poetic imagination, not science, which presents
1.ume as despotic lord of the world, with all the irrespon-
sible frivolity of a child It 1s mysticism, too, which
‘eads Heraclitus to assert the identity of opposites :
“ Good and 1ll are one,” he says; and again: “ To God
all things are fair and good and right, but men hold some
<hings wrong and some night.”

Much of mysticism underhes the ethics of Heraclitus.
It 1s true that a scientific determinism alone might have
wmspired the statement : “ Man's character 1s his fate "' ;
but only a mystic would have said :

“ Every beast is driven to the pasture with blows ” ;
and again :

It 1s hard to fight with one’s heart’s desire. What-
ever 1t wishes to get, 1t purchases at the cost of soul " ;
and again *

“ Wisdom 1s one thing. It is to know the thought by
which all things are steered through all things.’’?

Examples might be multiphed, but those that have
been given are enough to show the character of the man :
the facts of science, as they appeared to him, fed the

1 All the above quoiations are from Burnet’s Early Greeh Phslo-
»hv. (2nd ed , 1908), pp 146-156.
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flame 1n his soul, and 1n 1ts hight he saw into the depths
of the world by the reflection of Ins own dancing swiitly
penetrating fire. In such a nature we see the true union
of the mystic and the man of science—the highest
eminence, as I think, that it 1s possible to achieve in the
world of thought.

In Plato, the same twofold impulse exists, though the
mystic impulse 1s distinctly the stronger of the two, and
secures ultimate victory whenever the conflict 1s sharp.
His description of the cave is the classical statement of
belief in a knowledge and reality truer and more real
than that of the senses *

* Imagine ! a number of men hving 1n an underground
cavernous chamber, with an entrance open to the light,
extending along the entire length of the cavern, m which
they have been confined, from their childhood, with ther
legs and necks so shackled that they are obliged to sit
still and look straight foiwards, because their chains
render 1t impossible for them to turn their heads round
and mmagme a bright fire burning some way off, above
and behind them, and an elevated roadway passing
between the fire and the prisoners, with a low wall bult
along it, like the screens which conjurors put up in front
of theirr audience, and above which they exhibit their
wonders.

I have it, he rephed.

Also figure to yourself 2 number of persons walking
behind this wall, and carrying with them statues of men,
and images of other animals, wronght in wood and stone
and all kinds of materials, together with various other
articles, which overtop the wall; and, as you might
expect, let some of the passers-by be talking, and others
silent.

Y Republre, 514, translated by Davies and Vaughan.
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You are describing a strange scene, and strange
¥ prisoners.
. They resemble us, I replied.

Now consider what would happen 1f the course of
nature brought them a release from their fetters, and a
remedy for their foolishness, mn the following manner.
Let us suppose that one of them has been released, and
compelled suddenly to stand up, and turn his neck round
and walk with open eyes towards the hight ; and let us
suppose that he goes through all these actions with pain,
and that the dazzhng splendour renders him incapable of
discerning those objects of which he used formerly to see
the shadows. What answer should you expect bim to
make, if some one were to tell him that in those days he
was watching foolish phantoms, but that now he is some-
what nearer to reality, and is turned towards things more
real, and sees more correctly ; above all, if he were to
point out to him the several objects that are passing by,
and question him, and compel him to answer what they
are ? Should you not expect him to be puzzled, and to
regard his old visions as truer than the objects now forced
upon his notice ?

Yes, much truer. . . .

Hence, I suppose, habit will be necessary to enable him
to perceive objects in that upper world. At first he wall
be most successful in distinguishing shadows; then he
will discern the reflections of men and other things in
water, and afterwards the realities ; and after this he will
raise his eyes to encounter the light of the moon and stars,
finding it less dfficult 1o study the heavenly bodies and
the heaven itself by night, than the sun and the sun's light
by day.

Doubtless.

Last of all, I imagine, he will be able to observe and
B

-
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contemplate the nature of the sun, not as 1t appears in
water or on alien ground, but as 1t és 1n itself in 1ts own
territory.

Of course.

His next step will be to draw the conclusion, that the
sun is the author of the seasons and the years, and the
guardian of all things 1n the visible world, and 1n a manner
the cause of all those things which he and his companiors
used to see.

Obwviously, this will be his next step. . . .

Now this imaginary case, my dear Glancon, you must
apply in all its parts to our former statements, by com-
paring the region which the eye reveals, to the prison
house, and the light of the fire therein to the power of the
sun : and 1if, by the upward ascent and the contemplation
of the upper world, you understand the mounting of the
soul into the intellectual 1egion, you will hit the tendency
of my own surmises, since you desire to be told what they
are ; though, indeed, God only knows whether they are
correct. But, be that as it may, the view which I take of
the subject 1s to the following effect. In the world of
knowledge, the essential Form of Good 1s the limit of our
enquintes, and can barely be perceived; but, when
percerved, we cannot help concluding that it 1s 1n every
case the source of all that 1s bright and beautiful,—in the
visible world giving birth to light and its master, and in
the intellectual world dispensing, immediately and with
full authomnty, truth and reason ;—and that whosoever
would act wisely, either in private or in pubhc, must set
this Form of Good before his eyes.”

But in this passage, as throughout most of Plato’s
teaching, there 1s an 1dentification of the good with the
truly real, which became embodied in the philosophical
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tradition, and is still largely operative in our own day.
In thus allowing a legislative function to the good, Plato
produced a divorce between philosophy and science,
from which, 1n my optnion, both have suffered ever since
and are still suffering. The man of science, whatever his
hopes may be, must lay them aside while he studies
nature ; and the philosopher, if he 1s to achieve truth
must do the same Ethical considerations can only
legitimately appear when the truth has been ascertained -
they can and should appecar as determining our feeling
towards the truth, and our manner of ordering our lhives
in view of the truth, but not as themselves dictating what
the truth 1s to be.

There are passages in Plato—among those which 1lius-

trate the scientific side of his mind—where he seems
clearly aware of this. The most noteworthy is the one
in which Socrates, as a young man, is explaiming the
theory of 1deas to Parmenides.
{  After Socrates has cxplained that there is an idea of
the good, but notl of such things as hair and mud and
dirt, Parmenides advises him ““not to despise even tha
meanest things,” and this advice shows the genume
scientific temper. It is with this impartial temper that
the mystic's apparent insight into a higher reality and a
hidden good has to be combined 1if philosophy 1s to realise
its greatest possibilities, And it 1s failure in this respect
that has made so much of idealistic philosophy thin,
Difeless, and insubstantial}Vt 1s only in marnage with
the world that our 1deals can bear fruit : divorced from
it, they remain barren. But marriage with the world 1s
not to be achieved by an 1deal which shrinks from fact,
or demands in advance that the world shall conform to
its desires.

Parmenides himself is the source of a pecularly
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interesting stramn of mysticism which pervades Plato’s
thought—the mysticism which may be called * logical *
because 1t is embodied 1n theories on logic. This form of
mystiasm, which appears, so far as the West 15 con-
cerned, to have originated with Parmenides, dominates
the rcasonings of all the great mystical mctaphysicians
from his day to that of Hegel and his modern disciples.
Reality, he says, 1s uncreated, indestructible, unchanging,
mdivisible , 1t 1s “1mmovable 1n the bonds of mughty
chans, without beginning and without end , since comung
into being and passing away have been dnven afar, and
true belief has cast them away.” ™ The fundamental
principle of his inquiry 1s stated in a sentence which
would not be out of place in Hegel - “ Thou canst not
know what 1s not—that 1s 1mpossible—nor utter 1t ; for
it 15 the same thing that can be thought and that can be ™
And agamn ‘It needs must be that what can be thought
and spoken of 1s, for 1t 1s possible for 1t to be, and it 15
not possible for what 1s nothing 1o be” The impossi-
bility of change follows from this principle ; for what 1s
past can be spoken of, and therefore, by the principle,
still is.

Mystical philosophy, in all ages and 1 all parts of the
world, 1s characterised by certain bebefs which are illus-
trated by the doctrines we have been considering.

There 15, first, the belief in insight as against discur-
sive analytic knowledge . the behef in a way of wisdom,
sudden, penetrating, coercive, which 1s contrasted with
the slow and fallible study of outward appearance by a
science relying wholly upon the senses. All who are
capable of absorption in an inward passion must have
experienced at times the strange feeling of unreality in
common objects, the loss of contact wiath daily things, in
which the sohidity of the outer world 1s lost, and the soul
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seems, 1 utter lonehness, to bring forth, out of its own
depths, the mad dance of fantastic phantoms which have
hitherto appeared as independently real and living.
This is the negative side of the mystic’s initiation : the
doubt concerning common knowledge, preparing the way
for the reception of what seems a higher wisdom. Many
men to whom this negative experience is familiar do not
pass beyond 1t, but for the mystic it is merely the gateway
to an ampler world.

~The mystic insight begins with the sense of a mystery
unvelled, of a hidden wisdom now suddenly become
certamn beyond the possibility of a doubt. The sense of
certainty and revelation comes earher than any definite
belief The definite beliefs at which mystics arrive are
the result of reflection upon the inarticulate experience
gained in the moment of insight. Often, beliefs which
have no real connection with this moment become subse-
quently attracted into the central nucleus ; thus in addi-
tion to the conwvictions which all mystics share, we find,
in many of them, other convictions of a more local and
temporary character, which no doubt become amalga-
mated with what was essentially mystical in virtue of
their subjective certainty. We may ignore such inessential
accretions, and confine ourselves to the beliefs which all
mystics share.

The first and most direct outcome of the moment of
llumination 1s belief in the possibility of a way of know-
ledge which may be called revelation or insight or in-
tuition, as contrasted with sense, reason, and analysis,
which are regarded as blind guides leading to the morass
of 1llusion. Closely connected with this belief 15 the
conception of a Reality behind the world of appearance
and utterly different from it. This Reality 1s regarded
with an admiration often amounting to worship; 1t 1s
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felt to be always and everywhere close at hand, thinly
velled by the shows of sense, ready, for the receptive
mind, to shine in 1ts glory even through the apparent
folly and wickedness of Man. The poet, the artist, and
the lover are seekers after that glory ' the hauntmng
beauty that they pursue is the faint reflection of 1ts sun.
But the mystic lives 1n the full ight of the vision * what
others dimly seek he knows, with a knowledge beside
which all other knowledge 1s 1gnorance.

The second characteristic of mysticism is 1ts belief in
unity, and 1ts refusal to admit opposition or division
anywhere. We found Herachtus saying ‘‘ good and 1l
are one " ; and again he says, * the way up and the way
down is one and the same.” The same attitude appears
in the simultaneous assertton of contradictory pro-
positions, such as: * We step and do not step imnto the
same rivers ; we are and are not.,”” The assertion of Par-
menides, that reality i1s one and indivisible, comes from
the same 1mpulse towards unity. In Plato, this impulse
is less promment, being held in check by his theory of
ideas ; but 1t reappears, so far as his logic permaits, 1n the
doctrine of the primacy of the Good

A third mark of almost all mystical metaphysics is the
denial of the reality of Time. This 1s an outcome of the
denial of division ; if all is one, the distinction of past
and future must be 1llusory. We have seen tlus doctrine
prominent 1n Paimemdes; and among moderns 1t 1s
fundamental in the systems of Spinoza and Hegel.

The last of the doctrines of mysticism which we have
to consider 1s 1ts behef that all evil 15 mere appearance,
an 1llusion produced by the divisions and oppositions of
the analytic intellect. Mysticism does not maintain that
such things as cruelty, for example, are good, but it
denies that they are real: they belong to that lower
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world of phantoms from which we are to be liberated by
the insight of the vision. Sometimes—for cxample
Hegel, and at least verbally in Spinoza—not only ewil,
but good also, 15 regarded as illusory, though nevertheless
the emotional attitude towards what 1s held to be Reality
is such as would naturally be associated with the belief
that Reality 1s good. What 1s, 1n all cases, ethically
charactenistic of mysticism 1s absence of indignation or
protest, acceptance with joy, disbelief in the ultimate
truth of the division into iwo hostile camps, the good and
the bad. This attitude 1s a direct outcome of the nature
of the mystical expericnce © with its sense of unity 1s
associated a feeling of infinite peace. Indeed it may be
suspected that the feeling of peace produces, as feelings
do 1n dreams, the whole system of associated beliefs
which make up the body of mystic doctrine. But this 1s
a difficult question, and one on which 1t cannot be hoped
that mankind will reach agreement.

Four questions thus arise in considering the truth or
falsehood of mysticism, namely :

I. Are there two ways of knowing, which may be called
respectively reason and intuition ? And if so, is either to
be preferred to the other ?

II. Is all plurality and division illusory ?

III. Is time unreal ?

IV What kind of reality belongs 10 good and evil ?

On all four of these questions, while fully developed
mysticism seems to me mustaken, I yet believe that, by
sufficient resiraint, there is an element of wisdom to be
learned from the mystical way of feeling, which does not
seem to be aitainable in any other manner. If this s the
truth, mysticism 1s to be commended as an attitude
towards life, not as a creed about the world. The meta-
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physical creed, I shall mantan, 1s a mistaken outcome
of the emotion, although this emotion, as colouring and
miormlffg all other thoughts and feelings, 1s the inspirer
of whatever is best in Man., Even the cautious and
patient investigation of truth by science, which seems
the very antithesis of the mystic’s swift certainty, may
be fostered and nourished by that very spint of reverence
i which mysticism lives and moves

I. REASON AND INTUITION?

Of the reality or unreality of the mystic's world I know
nothing. I have no wish to deny 1it, nor even to declare
that the insight which reveals 1t 15 not a genuine 1nsight.
What I do wish to maintain—and 1t 1s here that the
scientific attitude becomes imperative—is that msight,
untested and unsupported, 1s an nsufficient guarantee of
truth, mn spite of the fact that much of the most 1important
truth 1s first suggested by its means It 1s common to
spcak of an opposition between instinct and reason ; 1n
the eighteenth century, the opposition was drawn 1n
favour of reason, but under the mfluence of Rousseau and
the romantic movement instinct was given the preference,
first by those who rebclled against artificial forms of
government and thought, and then, as the purely
rationalistic defence of traditional theology became
mcreasingly difficult, by all who felt 1n science a menace
to creeds which tney associated with a spiritual outlook
on Ife and the world. Bergson, under the name of
“mtuition,” has raised instinct to the position of sole

} This section, and also one or two pages 1n later sections, have been
prnted i a course of Lowell lectures On our knowledge of the external

world, published by the Open Court Publishing Company ButI have

left them here, as this 1s the context for which they were originally
written,
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arbiter of metaphysical truth. VBut 1n fact the opposi-
tion of instinct and reason 1s mainly illusory. vInstinct,
intuition, or insight is what first leads to the beliefs
which subsequent reason confirms or confutes ; but the
confirmation, where it 1s possible, consists, in the last
analysis, of agreement with other beliefs no less in-
stinctive. Reason 1s a harmomnising, controlling force
rather than a creative one. Even 1n the most purely
logical realm, 1t is msight that first arrives at what 1s
new.

Where 1nstinct and reason do sometimes conflict is in
regard to single beliefs, held instinctively, and held with
such determination that no degree of mconsjstency with
other beliefs leads to their abandonment. “Instinct, like
all human faculties, 1s hable to error. Those 1n whom
reason 1s weak are often unwillng to admit this as
regards themselves, though all admit it mn regard to
others. Where instinct 1s least hable to error is m
practical matters as to which right judgment is a help to
survival : frnendship and hostility 1 others, for instance,
are often felt with extraordinary discrimmation through
very carcful disguises. But even 1n such matters a wrong
mmpression may be given by reserve or flattery ; and in
matters less directly practical, such as philosophy deals
with, very strong instinctive beliefs are sometimes wholly
mustaken, as we may come to know through their per-
cerved inconsistency with other equally strong belefs.
It is such conmderatmilzﬁfat necessitate the harmonising
mediation of reason,“vhich tests our behefs by their
mutual compat1b111ty, and examines, in doubtful cases,
the possjble sources of error on the one side and oa the
other. “In this there 1s no opposition to insinct as a
whole, but only to blind rehance upon some one inierest-
ing aspect of mnstinct to the exclusion of other more
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commonplace but not less trustworthy aspects. It is
such one-sidedness, not instinct itself, that reason aims
at correcting.
These more or less trite maxims may be illustrated by
.application to Bergson’s advocacy of *intwition” as
agaimnst ‘ intellect.” There are, he says, “ two profoundly
different ways of knowing a thing. "2& first 1mplies that
we move round the object: the second that we enter
mto 1it, The first depends on the point of view at which
we are placed and on the symbols by which we express
ourselves. The second neither depends on a pomnt of
view nor relies on any symbol. The first kind of knowledge
may be said to stop at the relative ; the second, in those
cases where it is possible, to attain the absolufe.”’! The
second of these, which 1s intuition, is, he says, ‘‘ the kind
of wntellectual sympathy by which one places oneself
within an object 1n order to coincide with what is unique
m 1t and therefore inexpressible " (p. 6). In illustration,
he mentions self-knowledge : “‘ there is one reality, at
least, which we all seize from within, by inturtion and
not by simple analysis. It 1s our own personality 1n its
flowing through time—our self which endures " (p. 8).
The rest of Bergson’s philosophy consists in reporting,
through the imperfect medium of words, the knowledge
gamed by intuition, and the consequent complete con-
demnation of all the pretended knowledge derived from
science and common sense
This procedure, since 1t lakes sides in a conflict of
mnstinctive beliefs, stands in need of justification by
proving the greater trusiwgrthiness of the beliefs on one
side than of those on the other. "hergson attempts this
justification in two ways, first by explaining that intellect
1s a purely practical faculty to secure biological success,
3 Imtroduction to Metaphysscs, p. 1.
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secondly by mentioning remarkable feats of instinct in
animals and by peinting out characteristics of the world
which, though intuition can apprehend them, are
baffing to intellect as he interprets 1t.

Of Bergson’s theory that intellect 1s a purely practical ,
faculty, developed in the struggle for survival, and not a
source of true beliefs, we we may say, first, that*it is only
through intellect that we know of the struggle for sur-
vival and of the biological ancestry of man : 1f the intel-
lect 1s misleading, the whole of this merely mnferred history
is presumably untrue. vIf, on the other hand, we agree
with him in thinking that evolution took place as Darwin
believed, then 1t 1s not only intellect, but all our faculties,
that have been developed under the stress of practical
utiity. Intuition 1s seen at its best where 1t 1s directly
useful, for example 1n regard to other people’s characters
and dispositions. Bergson apparently holds that capacity,
for this kind of knowledge is less explicable by the
struggle for existence than, for example, capacity for
pure mathematics Yet the savage deceived by false
friendship 1s likely to pay for his mistake with his lfe ;
whereas even 1 the most civilised societies men are not
put to death for mathcmatical incompetence. Al the
raost striking of his mstances of intwition in animals have
a very direct survival value “The fact 1s, of course, that
both intwition and intellcct have been developed because
they are useful, and that, spcaking broadly, they are use~
ful when they give truth and become harmful when they
give falsehood. Intellect, in civilised man, like artistic
capacity, has occasionally beéen dcveloped beyond the
point where 1t 1s useful to the 1nd1v1dua.l.: ntution, on
the other hand, seems on the whole to difinish. as.
civilisation mcreasg_s. It s gfeiter as a rule, mn children
‘than in adults, in the uneducated than mn the educated.
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Probably in dogs 1t exceeds anything to be found in
human bemngs. But those whb see in these facts a recom-
mendation of intuition ought to return {o running wild
in the woods, dyeing themselves with woad and living
,on hips and haws.

t us next examine whether inturtion possesses any
such infallibility as Bergson claims for 1t. The best
instance of it, according to him, 1s our acquaintance with
ourselves ;, yet self-knowledge 1s proverbially rare and
difficult. ‘/Most men, for example, have 1n their nature
meannesses, vanities, and envies of which they are quite
unconscious, though even their best friends can perceive
them without any difficulty. It 1s true that intuition has
a convincingness which is lacking to intellect : while 1t 1s
present, 1t is almost impossible to doubt its truth But
if 1t should appear, on examination, to be at least as
fallible as intellect, 1ts greater subjective certainty be-
comes a demerit, making it only the more irresistibly
deceptive. Apart from self-knowledge, pne of the most
notable examples of intuition 15 the“knowledge peoplc
beheve themselves to possess of those wath whom they
arc 1 love: the wall between different personalities
scems to become transparent, and people think they sce
into another soul as into their own, Yet deception in
such cases is constantly practised with success ynd even
where there is no intentional deception, “expericnce
gradually proves, as a rule, that the supposed insight
was 1llusory, and that the slower more groping-methods
o_wl&intell_e_c\t_ are | i_n the _lqgg run more rehable. _

Bergson maintains that intellect can only deal with
thifigs in so far as they reseffible what has been experi-
enced in the past, while intwition has the power of appre-
I‘E/n:dmg‘the uniqueness and novelty that always bclong
to each fresh moment. That there 1s somcthung unique
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and new at every moment, 1s ceriainly true ; 1t is also true
that this cannot be fully expressed by means of inte]-
lectual concepts. Only direct acquaintance can give
knowledge of what 1s unique and new. But direct ac-
quaintance of this kind 1s given fully in sensation, and
does not require, so far as I can see, any special faculty
of intwition for 1ts apprehension... It 1s nerther intellect
nor intuition, but sensation, tha that _supplies new data
‘but when the data are néw in any remarkable manner}
1ntell6et 1s much more capable of dealing with them than
intwition would be. The hen with a brood of ducklings
no doubt has mntuition which seems to place her inside
them, and not merely to know them analytically ; but
‘when the ducklings take to the water, the whole apparent
intuition 1s seen to be illusory, and the hen is left helpless
on the shore. Inturtion, in fact, 15 an aspect and develop-
ment of mstinct, and, bike all instinct, is admirable 1n
those customary surroundings which have moulded the
habits of the animal in question, but totally incompetent
_a_s_;.ggg_gt_he\s_lir_r_gundmgg are changed m a way which
demands some non-habitual mode of action.

The theoretical understanding of the world, which is
the aim of philosophy, is not a matter of great practical
importance to amimals, or to savages, or even to most
civibsed men. It is hardly to be supposed, therefore,
that the rapid, rough and ready methods of mnstinct or
intuition will find 1n this field a favourable ground for
their application. It 1s the older kinds of actiyity, which
bring out our kinship with remote generations of animal
and semi-human ancestors, that show intuition at its
best. In such matters as self-preservation and love,
intwtion will act sometimes (though not always) with a
swiftness and precision which are astomishing to the
cntical intellect. But philosophy is not one of the
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pursuits which illustrate our affimty with the past : it a5
a highly refined, highly civiised pursuit, demanding, for
1ts success, a cerlain hberation_from. the hie oi 1nst1nct
and even, at times, a certain aloofness from all | mun. _ga.ne
hopes and fears. It is not m phllosophy, therefore that
\?e-.c—a'ﬁ hc;ﬁt—a—to—see intuition at 1ts best. On the contrary,
since the true objects of philosophy, and the habit of
thought demanded for their apprehension, are strange,
unusual, and remote, 1t 1s here, more almost than any-
where else, that 1ntellect _proves_superior to mntuition,
and that qulck unanalysed convictions are least deserving
of uncritical acceptance.

In advocating the scientific restraint and balance, as
agamst the self-assertion of a confident rehance upon
intuition, we are only urging, 1n the sphere of knowledge,
that largeness of contemplation, that impersonal dis-
interestedness, and that freedom from practical pre-
occupations which have been inculcated by all the great
religions of the world. Thus our conclusion, however it
may conflict with the explcit beliefs of many mystics, 1s,
In essence, not contrary to the spirit which 1nspires those
beliefs, but rather the outcome of this very spint as
applied in the realm of thought.

II. UNITY AND PLURALITY

One of the most convincing aspects of the mystic
illumination 1s the apparent revelation of the oneness of
all things, giving rise to pantheism in rebigion and to
momsm in philosophy An elaborate logic, beginning
with Parmenides, and culmmnating in Hegel and his
followers, has been gradually developed, to prove that
the universe is one indivisible Whole, and that what
seem to be its parts, if considered as substantial and self-
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existing, are mere illusion. The conception of a2 Reality
quite other than the world of appearance, a reality one,

indivisible, and unchanging, was introduced into Western

philosophy by Parmenides, not, nommnally at least, for

mystical or religious reasons, but on the basis of a logical

argument as to the nnp0551b1hty of P_g;_—_bgmg. and most

subsequent metaphysical systems are the outcome of

this fundamental 1dea.

The logic used 1n defence of mysticism seems to be
faulty as logic, and open to technical criticisms, which I
have explained elsewhere. I shall not here repeat these
criticisms, since they are lengthy and difficult, but shall
instead attempt an analysis of the slate of mind from
which mystical logic has arsen.

Belief 1n a reality quite different from what appears to
the senses arises with irresistible force in certamn moods,
which are the source of most mysticism, and of most
metaphysics While such a mood is dominant, the need
of logic 1s not felt, and accordingly the more thorough-
going mystics do not employ logic, but appeal directly
to the immediate dehiverance of their insight. But such
fully developed mysticism 1s rare in the West. When
the intensily of emotional conviction subsides, a man
who is mm the habit of reasoning will search for logical
grounds 1 favour of the belief which he finds 1n himself.
But since the behef already exasts, he will,be very hos-
pitable to any ground that suggests itself. e paradoxes
apparently proved by his logic are really the paradoxes
of mysticism, and are the goal which he feels his logic
must reach if it 1s to be 1n accordance with insight. The
resulting logic has rendered most philosophers incapable
of giving any account of the world of science and daily
life, If they had been anxious to give such an account,
they would probably have discovered the errors of their
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logic ; but most of them were less anxious to understand
the world of science and daily life than to convict it of
unreality in the interests of a super-sensible *real’
world.

It is in this way that logic has been pursued by those of
the great philosophers who were mystics. But since they
usually took for granted the supposed insight of the
mystic emotion, thewr logical doctrines were presented
with a certain dryness, and were belicved by their dis-
ciples to be quite independent of the sudden 1llumination
from which they sprang Nevertheless their origin clung
to them, and they remaincd—to borrow a useful word
from Mr. Santayana—‘‘ malicious” i regard to the
world of science and common sense. It is only so that
we can account for the complacency with which philo-
sophers have accepted the inconsistency of their doctrines
with all the common and scientific facts which seem best
established and most worthy of belief.

The logic of mysticism shows, as 1s natural, the defects
which are inherent in anything mahcious. The impulse
to logic, not felt while the mystic mood is dommant,
reasserts 1tself as the mood fades, but with a desire to
retamn the vamshing msight, or at least to prove that it
was insight, and that what seems to contradict it 1s 1llu-
sion, The logic which thus arises 15 not quite dis-
interested or candid, and 1s inspired by a certamn haired
of the daily world to which 1t 1s to be applied. Such an

titude naturally does not tend to the best results.

veryone knows that to read an author simply in ordet
to refute him 1s not the way to understand him ; and to
read the book of Nature with a conviction that it 1s 1l
illusion is just as unlkely to lead to understanding.V If
our logic 1s to find the common world mntelligible, ‘it must
not be hostile, but must be inspired by a genuine accept-
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ance such as is not usually to be found among meta-
physicians.

III. TIME

The unrealit tume 1s a cardinal doctrine of many
metaphysical systems, often nommally based, as already
by Parmenides, upon logical arguments, but originally
derived, at any rate in the founders of new systems, from
the certainty which is born mn the moment of mystic
msight. As a Persian Sufi poet says :

‘* Past and future are what veil God from our sight.
Burn up both of them with fire! How long
‘Wilt thou be partitioned by these segments as a reed ? '*

The belief that what 1s ultimately real must be im-
mutable 1s a very common one : it gave rise to the meta-
physical notion of substance, and finds, even now, a
wholly illegitimate satistaction i such scientific doctrines
as the conservation of energy and mass.

It 1s difficult to disentangle the truth and the error in
this view. The arguments for the contention that time
1s unreal and that the world of sense is illusory must, 1
think, be regarded as fallacious. Nevertheless there 1s
some sense—easler to feel than to state—in w e
1s an unimportant and superficial characteristic of reality,
Past and future must be acknowledged to be as real as
the present, and a certam emancipation from slavery to
time 1s essential to philosophic thought The importance
of time is rather practical than theoretical, rather in
relation to our desires than in rclation to truth. A truer
image of the world, I think, 1s obtained by picturing
things as entering into the stream of time from an
eternal world outside, than from a view which regards
time as the devouring tyrant of all that is Both 1n

' Whunfield's translation of the Masnavs (Trubner, 1887), p. 34.
¢
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thought and 1n feeling, €ven though time be real, to realise
the unimportance of time is the gate of wisdom.

That this is the case may be seen at once by asking
ourselves why our feelings towards the past are so
different from our feelings towards the future. The
reason for this difference 1s wholly practical :ﬁur wishes
can affect the future but not the pastythe future 1s tc
some extent subject_to aur power, while the past 15 une
alterably—ﬁxecl. But every future will some day be past:
if we see the past truly now, it must, when 1t was still
future, have been just what we now see 1t to be, and what
1s now future must be just, what we shall see it to be
when 1t has become past. "{‘ he felt difference of quality
between past and future, therefore, 1s not an wntrinsic
difference, but only a difference in relation to us: to
impartial contemplation, if céases to exist. And 1m-
partiality of contemplation is, in the intellectual sphere,
that very same virtue of disinterestedness which, mn the
sphere of action, appears as justice and unselfishness.
Whoever wishes to see the world truly, to rise in thought
above the tyranny of practical desxres.v{nust Jearn to
overcome the difference of attitude towards past and
future, and to survey the whole stream of time in one
t._‘,g_r_\nprehenswe vision. -

The kind of way in which, as it seems to me, tune ought
not to enter mnto our theoretic philosophical thought,
may be 1illustrated by the philosophy which has become
associated with the 1dea of evolution, and which 1s ex-
emplfied by Nietzsclie, pragﬁﬁfism, and Bergson. This
philosophy, on the basis of the development which has
led from the Jowest forms of life up to man, sees in progress
the fundamental law of the upverse, and thus admts the

i difference between earlier and later 1nto the very citadel
| of its contemplative outlook, With its past and future
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history of the world, conjectural as it is, I do not wish to
quarrel. But I think that, in the intoxication of a quick
success, much that 1s required for a true understanding
of the universe has been forgotten. Something of
Hellenism, something, too, of Orental resignation, must
be combined with its hurrying Western self-assertion
before it can emerge from the ardour of youth into the
mature wisdom of manhood. In spite of its appeals to
science, the true/scientific philosophy, I think, 1s some-
thing more arduous and more aloof, appealing to less
mundane hopes, and fequiring a severer discipline for its
successful practice.

Darwin’s Origin of Species persuaded the world that
the difference between different species of animals and
plants 1s not the fixed immutable difference that it
appears to be. The doctrine of natural kinds, which had
rendered classification easy and definite, which was
enshrined 1n the Aristotelian tradition, and protected by
its supposed necessity for orthodox dogma, was suddenly
swept away for ever out of the biological world. The
difference between man and the lower animals, which to~
our human conceit appears enormous, “MW tobea,
gradual achievement, involving mterm?cﬂate bemng who
“could nof With cerfainty bé placed erther withun or with-
out the human family. The sun and the planets had
already been shown by Laplace to be very probably
derived from a primitive more or less undifferentiated
nebula. Thus the old fixed landmarks became wavering
and indistinct, and all sharp outlines were blurred.
Things and species lost their boundaries, and none could
say where they began or where they ended.

But if human conceit was staggered for a moment by
its kinship with the ape, it soon found a way to reassert
itself, and that way 1s the “ philosophy "’ of evolution,
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A process which led from the amceba to Man gppeared
to the philosophers to be obviously a progress—though
whether the amceba would agree with this opinion is not
known. Hence the cycle of changes which science had
shown to be the probable history of the past was wel-
comed as revealing a law of development towards good
m the universc—an evolution or unfolding of an 1dea
slowly embodying 1tself in the actual. But such a view,
though 1t might satisfy Spencer and those whom we may
call Hegellan evolutionists, could not be accepted as
adequate by the more whole-kearted votaries of change.
An 1deal to which the world continuously approaches 1s,
to these minds, too dead and stalic to be mnspinng Not
only the aspiration, but the 1deal too, must change and
develop with the course of evolution . there must be no
fixed goal, but a continual fashioning of fresh needs by
the mmpulse which is life and which alone gives unity to
the process

’ Life.n this philosophy, is a continuous stream,
which all divisions are artificial and unreal. Separate
things, begmnmgs and endings, are mere convenient
fictions . there is only smooth unbroken {ransition.
The beliefs of to-day may count as true to-day, if they
carry us along the stream; but to-morrow they will be
false, and must be replaced by new beliefs to meet the
new situation All our thinking consists of convenient
fictions, 1magmnary congealings of the streamn reality
flows on 1n spite of all our fictions, and though 1t can be
hived, 1t cannot be conceived in thought. Somehow,
without explicit statement, the assurance 1s slipped 1
that the future, though we cannot foresee 1it, will be
better than the past or the present : the reader 1s hike
the child which expects a sweet becapse 1t has been told
to open 1ts moutb and shut its eyes. Logic, mathematics,
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physics disappear wn this philosophy, because they are
too "'static ', what is real is no impulse and movement.
towards a goal which, like the rainbow, recedes as we
advance, and makes every place different when 1t reaches
1t from what 1t appeared to be at a distance.

I do not propose to enter upon a technical examination
of this philosophy. I wish only to maintain that the
motives and interests which inspire it are so exclusively
practical, and the problems with which it deals are so
special, that it can hardly be regarded as touching any
of the questions that, to my mind, constitute genuine
philosophy.

The predominant interest of evolutionism is in the
question of human_destiny, or at least of the destiny of
Life. It 15 more interested in morality _and happiness
than 1n knowledge for 1ts own sake. It must be admitted
that the same may be said of many other philosophies,
and that a desire for the kind of knowledge which philo-
sophy can give is very rare. But if philosophy is tcj

bittain truth, 1t 1s necessary first and foremost that
{philosophers should acquire the disinterested intellectua
kuriosity which chaiacterises the genuine man of science.
Knowledge concerning the future—which is the kind of
knowledge that must be sought 1f we are to know about
human destiny—is possible within certain narrow limits.
It 1s impossible to say how much the Limits may be en-
larged with the progress of science But what is evident
1s that any proposition about the future belongs by 1ts
subject-matter to some particular science, and is 1o be
ascertamed, if at all, by the methods of that science.
1losophy 1s not a short cut to the same kind of resultsas
those of the other sciences: 1f 1t 1s to be a gepuine study,
1t must have a‘ﬁ;;vmce of 1ts own, and *fim at results
which the other sciences can neither prove nor disprove.




26 MYSTICISM AND LOGIC

Evolutionism, in basing 1tself upon the notion of
progress, which 1s change from the worse to the better,
allows the notion of time, as 1t seems to me, to become
1ts tyrant rather than its servant, and thereby loses that
mmpartiality of contemplation which is the source of all
that 1s best in philosophic thought and feeling Meta-
physicians, as we saw, have frequently denied altogether
the reality of time. I do not wish to do this; I wish
only to preserve the mental outlook which inspired the
denial, the attitude which, m thought, regards the past
as having the same reality as the present and the same
mmportance as the future. *In so far,”” says Spmoza,!
“ as the mind conceives a thing according to the dictate
of rcason, 1t will be equally affected whether the 1dea 1s
that of a future, past, or present thing.” It 1s this * con-
cewving according to the dictate of reason ™ that I find
lacking 1 the phlosophy which is based on evolution.

IV. GOOD AND EVIL

Mysticism maintains that all evl is 1lluso1y, and some-
times maintains the same view as regards good, but more
often holds that all Reahty 1s good. Both views are to
be found in Herachitus : ““ Good and 1ll are one,” he says,
but again, “ To God all things are fair and good and night,
but men hold some things wrong and some right.” A
similar twofold position 1s to be {found 1n Spinoza, but he
uses the word ** perfection *’ when he means {o speak of
the good that is not merely human. * By reality and
perfection I mean the same thing,” he says, % but else-
where we find the definition : *“ By good I shall mean that
which we certainly know to be useful to us.”® Thus
perfection belongs {0 Reality 1n its own nature, but good-

! Eihies, Bk 1V, Prop LXII. 2 Ethics, Pt. 11, Df, VI.
' Ib,Pt. IV, DL. L.
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ness is relative to ourselves and our needs, and disappears
I an impartial survey. Some such distinction, I think,
is necessary 1n order to understand the ethical outlook
of mysticism : there is a lower mundane kind of good
and ewvi, which divides the world of appearance into
what seem to be conflicting parts; but there is also a
higher, mystical kind of good, which belongs to Reality
and is not opposed by any correlative kind ofewvil.

It 1s difficult to give a logically tenable account of this
position without recognising that good and evil are sub-
jective, that what 15 good 1s merely that towards which
we have one kind of feeling, and what 1s evil 15 merely
that towards which we have another kind of feeling. In
our active hife, where we have to exercise choice, and to
prefer this to that of two possible acts, it is necessary to
have a distinction of good and ewvil, or at least of better
and worse. But this distinction, hke everything per-
taining to action, belongs to what mysticism regards as
the world of illusion, if only because 1t is essentially
concerned with time. In our contemplative hfe, where
action 1s not called for, 1t 1s possible to be impartial, and
to overcome the ethical dualism which action requires,
So long as we remain merely 1mpartial, we may be content
to say that both the good and the ewvil of action are
lusions. But if, as we must do 1f we have the mystic
vision, we find the whole world worthy of love and
worship, if we see

‘‘ The earth, and every common sight. . «
Apparell’d 1n celestial Light,”

we shall say that there is a higher good than that of
action, and that this higher good belongs to the whole
world as it is in reality. In this way the twofold attitude
and the apparent vacillation of mysticism are explained
and justified.
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The possibibty of this universal love and joy in all
that exists 1s of supreme importance for the conduct and
happiess of hfe, and gives inestimable value to the
mystic emotion, apart from any creeds which may be
built upon it. But if we are not to be led into false
beliefs, 1t 1s necessary to realise exactly what the mystic
emotion reveals. It reveals a possibility of human nature
—a possibility of a nobler, happier, freer Iife than any
that can be otherwise achieved. But 1t does not reveal
anything about the non-human, or about the nature of
the universe in general. Good and bad, and even the
higher good that mysticism finds everywhere, are the
reflections of our own emotions on other things, not part
of the substance of things as they are in themselves
And therefore an impartial contemplation, freed from all
pre-occupation with Self, will not judge things good or
bad, although 1t 1s very casily combined with that feeling
of umversal love which leads the mystic to say that the
whole world 1s good.

The philosophy of evolution, through the notion of
progress, 1s bound up with the ethical dualism of the
worse and the better, and 1s thus shut out, not only from
the kind of survey which discards good and ewvil alto-
gether from 1ts view, but also from the mystical belief 1n
the goodness of everything. In this way the distinction
of good and evil, like time, becomes a tyrant in this
philosophy, and introduces into thought the restless
selectiveness of action Good and evil, ike fime, are, 1t
would seem, not general o1 fundamental in the world of
thought, but late and highly specialised members of the
intellectual hierarchy.

» Although, as we saw, mysticism can be interpreted so
as to agree with the view that good and ewil are not
mtellectually fundamental, 1t must be admitted that here
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we are no longer in verbal agreement with most of the
great philosophers and religlous teachers of the past. I
believe, however, that the elimination of ethical con-
siderations from philosophy 1s both scientifically necessary
and—though this may seem a paradox—an ethical
advance. Both these contentions must be briefly
defended.

The hope of satisfaction to our more human desires—
the hope of demonstrating that the world has this or that
desirable ethical characteristic—is not one which, so far
‘as I can see, a scientific philosophy can do anything
whatever to satisfy. The difference between a good world
and a bad one is a difference in the particular character-
1stics of the particular things that exist in these worlds :
1t 1s not a sufficiently abstract difference to come within
the province of philosophy. Love and hate, for example,
are ethical opposites, but to philosophy they are closely
analogous attitudes towards objects The general form
and structure of those attitudes towards objects which
constitute mental phenomena is a problem for philosophy,
but the difference between love and hate 1s not a difference
of form or structure, and therefore belongs rather to the
special science of psychology than to philosophy. Thus
the ethical interests which have often inspired philo-
sophers must remain in the background : some kind of
ethical interest may inspire the whole study, but none
must obtrude in the detail or be expected in the specral
resulis which are sought.

If this view seems at fiist sight disappointing, we may
remind ourselves that a similar change has been found
necessary in all the other sciences. The physicist or
chemist 1s not now requred to prove the ethical im-
portance of his 1ons or atoms; the biologist is not
expected 1o prove the utility of the plants or ammals
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which he dissects. In pre-scientific ages this was not the
case. Astronomy, for example, was studied because
men bebeved in astrology: 1t was thought that the
movements of the planets had the most direct and 1m-
portant bearing upon the lives of human beings. Pre-
sumably, when this belief decayed and the disinterested
study of astronomy began, many who had found astrology
absorbingly interesting decided that astronomy had too
Iittle human intcrest to be worthy of study. Physics, as
1t appears in Plato’s Timaus for example, 1s full of ethical
notions : 1t 1s an essential part of its purpose to show
that the earth 1s worthy of admiration. The modern
physicist, on the contrary, though he has no wish to deny
that the earth 1s admrable, is not concerned, as physicist,
with 1ts ethical attributes: he 1s merely concerned to
find out facts, not to consider whether they are good or
bad. In psychology, the scientific attitude is even more
recent and more difficult than in the physical scicnces :
1t 1s natural to consider that human nature 1s exther good
or bad, and to suppose that the difference between good
and bad, so allimportant in practice, must be important
in theory also. It 1s only during the last century that an
ethically neutral psychology has grown up, and here
too, ethical neutrality has been essential to scientific
success.

In philosophy, hitherto, ethical neutrahty has been
seldom sought and hardly ever achueved. Men have
remembered their wishes, and have judged philosoplues
i relation to their wishes Driven from the particular
sciences, the belief that the notions of good and evil must
afford a key to the understanding of the world has sought
a refuge mn philosophy. But even from this last refuge, if
philosophy 1s not to remain a set of pleasing dreams, this
belief must be driven forth. It i1s a commonplace that
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happmess 1s not best achieved by those who seek it
directly ; and it would seem that the same 1s true of the
good. In thought, at any rate, those who forget good
and evil and seek only to know the facts are more likely
to achieve good than those who view the world through
the distorting medum of their own desires.

We are thus brought back to our seeming paradox,
that a philosophy which does not seek to impose upon
the world 1ts own conceptions of good and evil 1s not only
more likely to achieve truth, but 1s also the outcome of a
higher ethical standpoint than one which, hke evolu-
tiomsm and most traditional systems, is perpetually
appraising the universe and seeking to find in it an
embodiment of present 1deals. In religion, and in every
deeply serious view of the world and of human destiny,
there is an element of submission, a reahsation of the
limits of human power, which 1s somewhat lacking n
the modern world, with its quick material successes and
1ts msolent behef in the boundless possibilities of progress.
“ He that loveth his Life shall lose 1t *’; and there 1s
danger lest, through a too confident love of life, life 1tself
should lose much of what gives 1t 1ts highest worth. The
submission which religion inculcates 1 action is essen-
tially the same in spirit as that which science teaches m
thought ; and the ethical neutrality by which its victories
have been achieved 1s the outcome of that submission.

The good which 1t concerns us to remember 1s the good
which 1t lies 1n our power to create—the good 1n our own
bives and in our attitude towards the world. Insistence
on belief in an external realisation of the good is a form
of self-assertion, which, while 1t cannot secure the
external good which 1t desires, can seriously unpair the
inward good which lies within our power, and destroy that
reverence towards fact which constitutes both what is
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valuable 1n humility and what 1s fruitful 1n the scientific
temper.

Human beings cannot, of course, wholly transcend
human nature ; something subjective, if only the interest
that determines the direction of our attention, must
remain in all our thought. But scientific philosophy
comes nearer to objectivity than any other human
pursuit, and gives us, therefore, the closest constant and
the most mtimate relation with the outer world that it is
possible to achieve. To the primitive mind, everything
is either friendly or hostile; but experience has shown
that friendliness and hostihity are not the conceptions by
which the world is to be understood. Scientific philo-
sophy thus represents, though as yet only in a nascent
condition, a higher form of thought than any pre-scientific
belief or 1magination, and, like every approach to self-
transcendence, 1t brings with 1t a rich reward 1n increase
of scope and breadth and comprehension. Evolutionism,
in spite of 1ts appeals to particular scientific facts, fails {o
be a truly scientific philosophy because of its slavery to
time, 1ts ethical preoccupations, and its predominant
nterest 1 our mundane concerns and destiny. A truly
scientific philosophy will be more humble, more piece-
meal, more arduous, offering less ghtter of outward
mirage to flatter fallacious hopes, but more indifferent
to fate, and more capable of accepting the world without
the {yrannous imposition of our human and temporary
demands.



I

THE PLACE OF SCIENCE IN A
LIBERAL EDUCATION

1

CIENCE, to the ordinary reader of newspapers, is
represented by a varying selection of sensational
triumphs, such as wireless telegraphy and aeroplanes
radio-activity and the marvels of modern alchemy. It
1s not of this aspect of science that I wish to speak.
Science, in this aspect, consists of detached up-to-date
fragments, interesting only until they are replaced by
something newer and more up-to-date, displaying
nothing of the systems of patiently constructed know-
ledge out of which, almost as a casual incident, have
come the practically useful results which interest the
man in the street. The increased command over the
forces of nature which 1s denved from science is un-
doubtedly an amply sufficient reason for encouraging
scientific research, but this reason has been so often
urged and is so easily appreciated that other reasons,
to my mind quite as important, are apt to be overlooked.
It is with these other reasons, especially with the in-
trinsic value of a scientific habit of mind in formmng our
outlook on the world, that I shall be concerned in what
follows.
The mstance of wireless telegraphy will serve to illus-
trate the difference between the two points of wiew.
Almost all th2 serious mtellectual labour required for the
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possibility of this invention is due to three men—
Faraday, Maxwell, and Hertz. In alternating layers of
expermment and theory these three men bwlt up the
modern theory of electromagnetism, and demonstrated
the identity of hght with electromagnetic waves. The
system which they discovered is one of profound intel-
lectual interest, bringing together and umifying an end-
less variety of apparently detached phenomena, and
displaying a cumulative mental power which cannot but
afford delight to every generous spinit. The mechanical
details which remained to be adjusted in order to utilise
their discoveries for a practical system of telegraphy
demanded, no doubt, very considerable ingenuity, but
had not that broad sweep and that universality which
could give them intrinsic interest as an object of dis-
mterested contemplation.

From the point of view of training the mind, of giving
that well-informed, impersonal outlook which constitutes
culture in the good sense of this much-misused word, it
seems to be generally held indisputable that a hiterary
education is superior to one based on science. Even the
warmest advocates of science are apt to rest their claims
on the contention that culture ought to be sacrificed to
utility. Those men of science who respect culture, when
they associate with men learned in the classics, are apt
to admit, not merely politely, but sincerely, a certamn
inferiority on their side, compensated doubtless by the
services which science renders to humanity, but none the
less real. And so long as this attitude exists among men
of science, it tends to veniy itself: the intrnsically
valuable aspects of science tend to be sacrificed to the
merely useful, and hittle attempt 1s made to preserve that
leisurely, systematic survey by which the finer quality
of mind is formed and nourished.
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But even if there be, in present fact, any such n-
feriority as 1s supposed 1n the educational value of science,
this 1s, I belicve, not the fault of science itself, but the
fault of the spinit 1 which science 1s taught If its full
possibilities were realised by those who teach 1t, I believe
that its capacity of producing those habits of mind which
constitute the highest menta’ excellence would be at
least as great as that of hiterature, and more particularly
of Greek and Latin literature In saying this I have no
wish whatever to disparage a classical education. I have
not myself cnjoyed its benefits, and my knowledge of
Greek and Latin authors 1s derived almost wholly from
translations. But I am firmly persuaded that the Greeks
fully deserve all the admiration that is bestowed upon
them, and that 1t is a very great and serious loss to be
unacquainted with their writings. It is not by attacking
them, but by drawing attention to neglected excellences
1 science, that I wish to conduct my argument.

One defect, however, does seem inherent in a purely
classical education—namely, a too exclusive emphasis
on the past. By the study of what 1s absolutely ended
and can never be renewed, a habit of criticism towards
the present and the future 1s engendered. The qualities
in which the present excels are qualities to which the
study of the past does not direct attention, and to
which, therefore, the student of Greek civilisation may
easilly become blind, In what 1s new and growmg
there 1s apt to be something crude, insolent, even a
little vulgar, which is shocking to the man of sensitive
taste ; quivering from the rough contact, he retires to
the trim gardens of a polished past, forgetting that they
were reclaimed from the wilderness by men as rough
and earth-soiled as those from whom he shrinks in his
own day. The habit of being unable to recognise merit
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until it is dead is too apt to be the result of a purely
bookish life, and a culture based wholly on the past will
seldom be able to pierce through everyday surroundings
1o the essential splendour of contemporary tlungs, or to
the hope of still greater splendour in the future.
“ My eyes saw not the men of old,
And pow their age away has rolled

I weep—+to think I shall not see
The heroes of postenity.”

So says the Chinese poct, but such mmpartiality 1s rare
in the more pugnacious atmosphere of the West, where
the champions of past and future fight a never-ending
battle, instead of combining to seek out the ments of
both.

This consideration, which militates not only against
the exclusive study of the classics, but against every
form of culture which has become static, traditional, and
academic, leads incvitably to the fundamental ques-
tion : What 1s the true end of education ? But before
attempting to answer this question 1t will be well to
define the sense 1 which we are to use the word ** educa-
tion.” For this purpose I shall distinguish the sense 1n
which I mean to use 1t from two others, both perfectly
legitimate, the one broader and the other narrower than
the sense m which I mean to use the word.

In the broader scnse, education will mnclude not only
what we learn through mnstruction, but all that we learn
through personal experience—the formation of character
through the education of hfe. Of this aspect of education,
vitally important as it 1s, I will say nothing, since 1ts
consideration would introduce topics quite foreign to the
question with which we are concerned.

In the narrower sense, education may be confined to
wnstruction, the imparting of definite wmformation on
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various subjects, because such information, 1n and for
iself, 1s useful in daily life. Elementary education—
reading, writing, and arithmetic—is almost wholly of
this kind. But instruction, necessary as it 1s, does not
per se constitute education in the sense in which I wish
to consider it.

Education, in the sense in which I mean 1t, may be
defined as the formation, by means of wnstruction, of certain
mental habits and a certain outlook on life and the world
It rcmains to ask ourselves, what mental habits, and
what sort of outlook, can be hoped for as the result of
mstruction ? 'When we have answered this question we
can attempt to decide what science has to contribute to
the formation of the habits and outlook which we desire.

Our whole life is built about a certain number—not a
very small number—of primary instincts and impulses
Only what is in some way connected with these instincts
and mmpulses appears to us desirable or important ; there
is no faculty, whether “ reason ” or * virtue "’ or what-
ever 1t may be called, that can take our active life and
our hopes and fears outside the region controlled by
these first movers of all desire. Each of them 1s like a
qucen-bee, aided by a hive of workers gathering honey ;
but when the queen is gone the workers languish and
die, and the cells remamn empty of their expected sweet-
ness. So with cach primary impulse in civilised man .
it 1s surrounded and protected by a busy swarm of
attendant derivative desires, which store up in its service
whatever honcy the surrounding world affords. But 1if
the queen-impulse dies, the death-dealing influence,
though retarded a little by habit, spreads slowly through
all the subsidiary impulses, and a whole tract of life
becomes inexplicably colourless. What was formerly

full of zest, and so obviously worth doing that 1t raised
D
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no questions, has now grown dreary and purposeless :
with a sense of disillusion we inquire the meaning of hife,
and decide, perhaps, that all is vanity. The search for
an outside meaning that can compel an mner response
must always be disappointed : all “ meaning ” must be
at bottom rclated to our primary desires, and when they
are extinct no miracle can restore to the world the value
which they reflected upon 1t.

The purpose of education, therefore, cannot be to
create any primary impulse which 1s lacking in the
uneducated ; the purpose can only be to enlarge the
scope of those that human nature provides, by increasing
the number and varicty of attendant thoughts, and by
showing where the most permanent satisfaction 1s to be
found Under the mmpulse of a Calvimistic horror of
the ‘' natural man,” this obvious truth has bcen too
often misconceived in the tramming of the young;
“nature "' has been falsely regarded as excluding all
that 1s best in what 1s natural, and the endeavour to
teach virtue has led to the production of stunted and
contorted hypocritcs msiead of full-grown human beings
From such mistakes 1n education a better psychology or
a kinder heart 1s beginning to preserve the present
generation ; we need, therefore, waste no more words on
the theory that the purpose of education 1s to thwart or
eradicate nature.

But although nature must supply the imtial force of
desire, nature 1s not, n the civilised man, the spasmodic,
fragmentary, and yet violent set of impulses that 1t 1s
in the savage Each impulse has its constitutional
mimnistry of thought and knowledge and rcflection,
through which possible conflicts of impulses are foreseen,
and temporary impulses are conirolled by the unifying
impulse which may be called wisdom. In this way
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education destroys the crudity of instinct, and increases
through knowledge the wealth and varicty of the indi-
vidual’s contacts with the outside world, making him
no longer an 1solated fighting unit, but a citizen of the
universe, embracing distant countries, remote regions of
space, and vast stretches of past and future within the
circle of his interests, It 1s this simultaneous softening
in the imsistence of desire and enlargement of its scope
that is the chief moral end of education.

Closely connected with this moral end is the more
purely intellectual aim of education, the endeavour to
make us see and imagine the world mn an objective
manner, as far as possible as 1t is 1n 1tself, and not merely
through the distorting medium of personal desire. The
complete attamment of such an objective view is no
doubt an ideal, indefinitely approachable, but not actually
and fully realisable. Education, considered as a process
of forming our mental habits and our outlook on the
world, is to be judged successful 1n proportion as its out-
come approximates to this ideal ; 1n proportion, that 1s
to say, as 1t g1ves us a true view of our place in soclety,
of the relation of the whole human society to 1ts non-
human environment, and of the nature of the non-
human world as it is 1n 1tself apart from our desires and
interests. If this standard 1s admitted, we can return
to the consideration of science, inquining how far science
contributes to such an aim, and whether 1t 1s in any
respect superior to its rivals in educational practice.

II

Two opposite and at first sight conflicting merits
belong to science as against literature and art. The one,
which 1s not nherently necessary, but is certamly true
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at the present day, 1s hopefulness as to the future of
human achicvement, and in particular as to the useful
work that may be accomplshed by any intelligent
student. This ment and the cheerful outlook which 1t
engenders prevent what might otherwise be the de
pressing effcct of another aspect of science, to my mind
also a mert, and perhaps its greatest merit—I mean the
irrelevance of human passions and of the whole subjective
apparatus where scientific truth is concerned. Each of
these reasons for preferring the study of science requires
some amplhfication. Let us begin with the first.

In the study of literature or art our attention 1s per-
petually riveted upon the past: the men of Greece or
of the Renaissance did better than any men do now ; the
trumphs of former ages, so far from facilitating fresh
triumphs 1n our own age, actually increase the diffi-
culty of fresh triumphs by rendering orginality harder
of attainment; not only 1s artistic achievement not
cumulative, but 1t seems even to depend upon a certain
freshness and #aiveté of impulse and vision which civilisa-
tion tends to destroy. Hence comes, to those who have
been nournshed on the literary and artistic productions
of former ages, a certain peevishness and undue fas-
tidiousness towards the present, from which there
seems no escape except into the deliberate vandalism
which ignores tradition and in the search after origmality
achieves only the eccentric. But in such vandalism
there is none of the simplcity and spontancity out of
which great art springs : theory is still the canker 1n 1ts
core, and msincerity destroys the advantages of a merely
pretended ignorance.

The despair thus arising from an education which
suggests no pre-emment mental activity except that of
artistic creation is wholly absent from an education
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which gives the knowledge of scientific method. The
discovery of scientific method, except in pure mathe-
matics, 1s a thing of yesterday; speaking broadly, we
may say that 1t dates from Galhleo. Yet already it has
transformed the world, and its success proceeds with
ever-accelerating velocity. In science men have dis-
covered an activity of the very highest value in which
they are no longer, as m art, dependent for progress
upon the appearance of continually greater genius, for
in science the successors stand upon the shoulders of
their predecessors; where one man of supreme genius
has invented a method, a thousand lesser men can apply
it. No transcendent ability is required in order to make
useful discoveries 1n science ; the edifice of science needs
its masons, bricklayers, and common labourers as well
as its foremen, master-builders, and architects. In art
nothing worth doing can be done without genius; in
sclence even a very moderate capacity can contribute to
a supreme achievement.

In science the man of real genius is the man who
mvents a new method. The notabie discoveries are
often made by his successors, who can apply the method
with fresh vigour, umimpaired by the previous labour of
perfecting 1t ; but the mental calibre of the thought
1equired for their woik, however brilliant, 1s not so great
as that rcquired by the first mnvenior of the method.
There are 1n science immense numbers of different
methods, appropriate to different classes of problems ;
but over and above them all, there 1s something not
easily definable, which may be called ke method of
science. It was formerly customary to identify this
with the inductive method, and to associate it with the
name of Bacon But the true inductive method was
not discovered by Bacon, and the true method of science
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is something which includes deduction as mucn as
induction, logic and mathematics as much as botany and
geology. I shall not attempt the difficult task of stating
what the scientific method 1s, but I will try to indicate
the temper of mind out of which the scientific method
grows, which 1s the second of the two mernts that were
mentioned above as belonging to a scientific education.

The kernel of the scientific outlook 1s a thing so simple,
so obvious, so secmingly trivial, that the mention of it
may almost excite derision. The kernel of the scientific
outlook 1s the refusal to regard our own desires, tastes,
and 1interests as affording a key to the understanding of
the world. Stated thus baldly, this may seem no more
than a trite truism. But to remember 1t consistently 1n
matters arousing our passionate partisanship 1s by no
means easy, especlally where the available evidence 1s
uncertamn and inconclusive, A few 1llustrations will
make this clear.

Aristotle, I understand, considered that the stars
must move 1n circles because the circle 1s the most
perfect curve. In the abscnce of evidence to the con-
trary, he allowed himself to decide a question of fact by
an appeal to sthetico-moral considerations. In such
a case 1t 1s al once obvious to us that this appeal was
unjustifiable We know now how to ascertain as a fact
the way in which the heavenly bodies move, and we
know that thcy do not move in circles, or even In
accurate ellipses, or 1 any other kind of sumply de-
scribable curve. This may be pamnful to a certamn
hankering after simplicity of pattern in the umiverse,
but we know that 1n astronomy such feclings are irre-
levant. Easy as this knowledge secms now, we owe 1t
to the courage and insight of the first inventors of scien-
tific method, and more especially of Galileo.
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We may take as another illustration Malthus's
doctrine of population This dlustration 1s all the better
for the fact that his actual doctrine 1s now known to be
largely erroneous. It i1s not his conclusions that are
valuable, but the temper and method of his mqury
As everyone knows, 1t was to hum that Darwin owed ar
essential part of his theory of natural selection, and
tlus was only possible because Malthus's outlook was
truly scientific. His great merit lics in considering man
not as the object of praise or blame, but as a part of
nature, a thing with a certamn characterstic behaviour
from which certain conscquences must follow. If the
behaviour 1s not quite what Malthus supposed, if the
consequences are not quite what he inferred, that may
falsify his conclusions, but does not impair the value of
his method The objections which werc made when his
doctrine was new—that 1t was horrible and depressing,
that people ought not to act as he said they did, and so
on—were all such as 1implied an unscientific attitude of
mind ; as agawmst all of them, his calm dectermination
to treat man as a natural phenomenon marks an im-
portant advance over the rcformers of the cighteenth
century and the Revolation.

Under the mfluence of Darwinism the scientific atta
tude towards man has now become fairly common, and
1s to some people quite natural, though to most it 1sstill a
difficult and artificial intellectual contortion. There is
however, one study which 1s as yet almost wholly un-
touched by the scientific spirit—I mean the study of
philosophy. Philosophers and the public imagme that
the scientific spirit must pervade pages that bristle with
allusions to 10ms, germ-plasms, and the eyes of shell-fish,
But as the devil can quote Scripture, so the philosopher
can quote science. The scientific spirit is not an affair of
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quotation, of externally acquired information, any more
than manners are an affair of the etiquette-book. The
scientific attitude of mind involves a sweeping away of
all other desires 1n the interests of the desire to know—
it involves suppression of hopes and fears, loves and
hates, and the whole subjective emotional life, until we
become subdued to the material, able to see 1t frankly,
without preconceptions, without bias, without any wish
except to see it as 1t is, and without any belief that what
it is must be determined by some relation, positive or
negative, to what we should like it to be, or to what we
can easily imagine 1t to be.

Now 1n philosophy this attitude of mind has not as
yet been achieved. A certan self-absorption, not per-
sonal, but human, has marked almost all attempts to
conceive the universe as a whole. Mind, or some aspect
of 1t—thought or will or sentience—has been regarded
as the pattern after which the umverse 1s to be con-
ceived, for no better reason, at bottom, than that such
a unmiverse would not seem strange, and would give
us the cosy feeling that every place 1s ke home. To
concelve the universe as essentially progressive or essen-
tially deteriorating, for example, is to give to our hopes
and fears a cosmic importance which may, of course,
be justified, but which we have as yet no reason to suppose
justified. Until we have learnt to think of 1t in ethically
neutral terms, we have not arrived at a scientific attitude
in philosophy ; and until we have arrived at such an
attitude, 1t is hardly to be hoped that philosophy will
achieve any solid results.

I'have spoken so far largely of the negative aspect of the
scientific spint, but it is from the positive aspect that its
valuesdenived. The instinct of constructiveness, which s
one of the chief incentives to artistic creation, can find



SCIENCE AND CULTURE 45

in scientific systems a satisfaction more massive than
any epic poem. Disinterested curiosity, which 1s the
source of almost all intellectual effort, finds with aston-
ished dehght that science can unveil secrets which
might well have seemed for ever undiscoverable. The
destre for a larger life and wider 1nterests, for an escape
from private circumstances, and even from the whole
recurring human cycle of birth and death, 1s fulfilled by
the impersonal cosmic outlook of science as by nothing
else. To all these must be added, as coniributing to the
happiness of the man of science, the admiration of
splendid achievement, and the consciousness of inestim-
able utility to the human race. A hie devoted to science
is therefore a happy lifc, and its happiness 1s derived
from the very best sources that are open to dwellers on
this troubled and passionate planet,



111
A FREE MAN'S WORSHIP!

O Dr. Faustus 1 his study Mephistopheles told the
history of the Creation, saying :

* The endless praises of the choirs of angels had begun
to grow wearisome ; for, after all, did he not deserve
therr praise? Had he not given them endless joy?
Would it not be more amusing 1o obtam undeserved
praise, to be worshipped by beings whom he tortured ?
He smiled inwardly, and resolved that the great drama
should be performed.

*“ For countless ages the hot nebula whirled aimlessly
through space. At length it began to take shape, the
central mass threw off planets, the planets cooled, boil-
ing seas and burning mountains heaved and tossed,
from black masses of cloud lot sheels of rain deluged
the barely sohd crust. And now the first germ of life
grew m the depths of the ocean, and developed rapidly
i the fructifying warmih ito vast forest trees, huge
ferns springing from the damp mould, sea monsters
breeding, fighting, devouring, and passing away. And
from the monsters, as the play unfolded itself, Man was
born, with the power of thought, the knowledge of good
and evil, and the cruel ilurst for worship. And Man
saw that all 1s passing 1n this mad, monstrous world,
that all 1s strugghng to snatch, at any cost, a few brief
moments of life before Death’s mcxorable decree. And

! Reprinted from the Indspendent Revsew, December, 1903
46
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Man said: ‘ There 1s a hidden purpose, could we but
tathom it, and the purpose 1s good ; for we must rever-
ence something, and 1n the visible world there 1s nothing
worthy of reverence.” And Man stood aside from the
struggle, resolving that God intended harmony to come
out of chaos by human efiorts. And when he followed
the mstmcts which God had transmitted to him from
his ancestry of beasts of prey, he called 1t Stn, and asked
God to forgive im. But he doubted whether he could
be justly forgiven, until he invented a divine Plan by
which God's wrath was to have been appeased. And
seeing the present was bad, he made 1t yet worse, that
thereby the future might be better. And he gave God
thanks for the strength that emabled him to forgo even
the joys that were possible. And God smuiled ; and
when he saw that Man had become perfect 1n renuncia-~
tion and worship, he sent another sun through the sky,
which crashed mto Man’s sun; and all returned again
to nebula.

“*Yes,” he murmured, ‘it was a good play; I will
have it performed agamn.’”

Such, mm outhme, but even more purposeless, more
void of meaning, 15 the world which Science presents for
our belief. Amud such a world, if anywhere, our 1deals
henceforward must find a home. That Man is the
product of causes which had no prevision of the end
they were achieving, that his ongin, his growth, his
hopes and fears, hus loves and his belefs, are but the
outcome of accidental collocations of atoms ; that no fire,
no heroism, no intensity of thought and feeling, can
preserve an imndividual hife beyond the grave; that all
the labours of the ages, all the devotion, all the mnspira-
tion, all the noonday brightness of human genius, are
destined to extinction in the vast death of the solar
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system, and that the whole temple of Man's achieve
ment must inevitably be buried beneath the débris of a
universe 1 rums—all these things, if not qute beyond
dispute, are yet so ncarly certan, that no philosophy
which rejects them can hope to stand. Only within
the scaffolding of these truths, only on the firm founda-
tion of unylelding dcspair, can the soul's habitation
henceforth be safcly built.

How, 1n such an alien and inhuman world, can so
powerless a creature as Man preserve his aspirations
untarnished ? A strange mystery it 1s that Nature,
omnipotent but blind, in the revolutions of her sccular
hurryings through the abysses of space, has brought
forth at last a clhild, subject still to her power, but
gifted with sight, with knowledge of good and cvil, with
the capacity of judging all the works of lus unthinking
Mother. In spite of Death, the mark and seal of the
parental control, Man 1s yet free, during his bricf years,
to examine, to criticise, to know, and 1 1magiation to
creatc. To him alone, 1n the world with which he 1s
acquainted, this freedom belongs; and in this lies his
supeilority to the resistless forces that control his out-
ward bife.

The savage, like oursclves, feels the oppression of his
impotence before the poweis of Nature, but having m
himself notlung that he respects more than Power, he 15
willing to prostrate himself before his gods, without
mquiring whether they are worthy of his worship.
Pathetic and very terrible 1s the long history of cruelty
and torture, of degradation and human sacrifice, endured
in the hope of placating the jealous gods: surely, the
trembling believer thinks, when what 1s most precious
has been freely given, therr lust for blood must be ap-
peased, and morc will not be required The rchgion of
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Moloch—as such creeds may be generically called~—is in
essence the cringing submission of the slave, who dare
not, even 1n his heart, allow the thought that his master
deserves no adulation. Since the independence of 1deals
is not yet acknowledged, Power may be freely wor-
shipped, and receive an unlimted respect, despite its
wanton infliction of pain.

But gradually, as morality grows bolder, the claim of
the 1deal world begins to be felt ; and worship, if 1t is
not to cease, must be given to gods of another kind than
those created by the savage Some, though they feel
the demands of the ideal, will still consciously reject
them, still urging that naked Power 1s worthy of worship.
Such is the attitude inculcated in God's answer to Job
out of the whirlwind - the divine power and knowledge
are paraded, but of the divine goodness there is no hint.
Such also 1s the attitude of those who, in our own day,
base their morality upon the struggle for survival, main-
taining that the survivors are necessarily the fittest.
But others, not content with an answer so repugnant to
the moral sense, will adopt the position which we have
become accustomed to regard as spectally religious,
maintaining that, in some hidden manner, the world of
fact 1s really harmonious with the world of ideals. Thus
Man creates God, all-powerful and all-good, the mystic
unily of what 1s and what should be.

But the world of fact, after all, 1s not good ; and, mn
submutting our judgment to it, there i1s an element of
slavishness from which our thoughts must be purged.
For 1 all things 1t 1s well to exalt the dignity of Man,
by freemng him as far as possible from the tyranny of
non-human Power. When we have rcalised that Power
1s largely bad, that man, with his knowledge of good and
evi], 1s but a helpless atom in a world which has no such
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knowledge, the choice is again presented to us: Shall
we worship Force, or shall we worship Goodness ? Shall
our God exist and be evil, or shall he be recognised as
the creation of our own conscience ?

The answer to this question 1s very momentous, and
affects profoundly our whole morality. The worship of
Force, to which Carlyle and Nictzsche and the crecd of
Mihitanism have accustomed us, is the result of failure to
maintain our own 1deals against a hostile universe . 1t 1s
itself a prostrate submission to evil, a sacrifice of our
best to Moloch. If strength indecd is to be respected,
let us respect rather the strength of those who refuse
that false * recognition of facts” which fails to recog-
nise that facts are often bad. Let us admit that, in the
world we know, there are many things that would be
better otherwise, and that the ideals to which we do and
must adhere are not realised in the realm of matter. Let
us preserve our respect for truth, for beauty, for the
1deal of perfection which life does not permat us to
attain, though none of these things meet with the ap-
proval of the unconscious unmverse. If Power 1s bad, as
1t seems to be, let us reject 1t from our hearts. In this
les Man’s true freedom: in determination to worship
only the God created by our own love of the good, to
respect only the heaven which inspires the msight of our
best moments In action, in desire, we must submit
perpetually to the tyranny of outside forces; but in
thought, 1n aspiration, we are free, free from our fellow-
men, free from the petty planet on which our bodies
unpotently crawl, free even, while we live, from the
tyranny of death Let us learn, then, that energy of
faith which enables us to hive constantly in the vision of
the good ; and let us descend, 1 action, into the world
of fact, with that vision always before us.
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When first the opposition of fact and 1deal grows fully
visible, a spirit of fiery revolt, of ficrce hatred of the gods,
seems neccssary to the assertion of freedom. To defy
with Promethean constancy a hostile universe, to keep
its evil always 1n view, always actively hated, to refuse
no pan that the malice of Power can nvent, appears to
be the duty of all who will not bow before the inevitable
But indignation 1s sull a bondage, for it compels our
thoughts to be occupied with an evil world ; and in the
fierceness of desire from which rebellion springs there 1s
a Jund of self-assertion which 1t 1s necessary for the wise
to overcome. Indignation isa submission of our thoughts,
but not of our desires; the Stoic freedom in which
wisdom consists 1s found 1n the submission of our desires,
but not of our thoughts From the submission of our
desires springs the virtue of resignation ; from the free-
dom of our thoughts springs the whole world of art and
philosophy, and the vision of beauty by which, at last,
we half reconquer the reluctant world. But the vision
of beauly 1s possible only lo unfettered contemplation,
to thoughts not weighted by the load of eager washes ;

*and thus Freedom comcs only to those who no longer
ask of Iife that it shall yicld them any of those personal
goods that are subject to the mutations of Time.

Although the necessity of renunciation 1s evidence of
the existence of evil, yet Christtamity, in preaching it,
has shown a wisdom exceeding that of the Promethean
philosophy of rcbellion. It must be admitted that, of
the things we desire, some, though they prove impossible,
are yet real goods ; others, however, as ardently longed
for, do not form part of a fully purified idcal. The belief
that what must be renounced 1s bad, though sometimes
false, is far less often false than untamed passion sup-
poses ; and the creed of religion, by providing a reason
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for proving that it 1s never false, has been the means of
purifying our hopes by the discovery of many austere
truths.

But there 15 in resignation a further good element
cven real goods, when they are unattainable, ought not
to be fretfully desired To every man comes, sooner or
later, the great renunciation. For the young, there 1s
nothing unattamable; a good thing desired with the
whole force of a passionate will, and yet imposstble, 1s to
them not credible. Yet, by death, by illness, by poverty,
or by the voice of duty, we must learn, each one of us,
that the world was not made for us, and that, however
beautiful may be the things we crave, Fate may never-
theless forbid them. It 1s the part of courage, when mus-
fortunc comes, to bear without repining the ruin of our
hopes, to turn away our thoughts from vaimn regrets.
This degree of submission to Power 1s not only just and
right : 1t 1s the very gate of wisdom.

But passive renunciation 1s not the whole of wisdom ;
for not by renunciation alone can we build a temple for
the worship of our own 1dcals Haunting foreshadowings
of the temple appear in the realm of imagination, mn
music, m architecture, in the untroubled kingdom of
reason, and 1n the golden sunset magic of lyrics, wheie
beauty shines and glows, remote from the touch of
sorrow, remote from the fear of change, remole from the
failures and disenchaniments of the world of fact In
the contemplation of ihese things the vision of heaven
will shape 1tself 1n our hearts, giving at once a touch-
stone to judge the world about us, and an inspiration by
which to fashion to our needs whatever 1s not incapable
of serving as a stone 1n the sacred temple.

Except for those rare spirits that are born without sin,
there is a cavern of darkness to be travcrsed before that
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temple can be entered. The gate of the cavern is despair,
and 1its floor 1s paved with the gravestones of abandoned
hopes. There Self must die; there the eagerness, the
greed of untamed desire must be slain, for only so can
the soul be freed from the empire of Fate. But out of
the cavern the Gate of Renunciation leads again to the
daylight of wisdom, by whose radiance a new insight, a
new joy, a new tenderness, shine forth to gladden the
pilgrim’s heart.

When, without the bitterness of impotent rebellion,
we have learnt both to resign ourselves to the outward
rule of Fate and to recognise that the non-human world
is unworthy of our worship, 1t becomes possible at last
so to transform and refashion the unconscious universe,
so to transmute 1t 1n the crucible of imagination, that a
new image of shining gold replaces the old idol of clay.
In all the multiform facts of the world—in the wvisual
shapes of trees and mountains and clouds, 1n the events
of the Iife of man, even in the very omnipotence of Death
—the mnsight of creative 1dealism can find the reflection
of a beauty which its own thoughts first made. In this
way mund asserts its subtle mastery over the thoughtless
forces of Nature. The more evil the material with which
it deals, the more thwarting to untrained desire, the
greater 1s its achievement i inducing the reluctant rock
to yield up 1ts hidden treasures, the prouder 1ts victory
in compelling the opposing forces to swell the pageant of
its trrumph. Of all the arts, Tragedy 1s the proudest, the
most triumphant ; for 1t builds 1ts shining citadel m the
very centre of the enemy’s country, on the very summit
of his highest mountain; from its impregnable watch-
towers, his camps and arsenals, his columns and forts,
are all revealed ; within its walls the free Iife continues,
whale the legions of Death and Pain and Despair, and all

E
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the servile captains of tyrant Fate, afford the burghers
of that dauntless cily new spectacles of beauty. Happy
those sacred ramparts, thrice happy the dwellers on that
all-seeing eminence. Honour to those brave warrors
who, through countless ages of warfare, have preserved
for us the priceless heritage of hberty, and have kept
undefiled by sacrilegious invaders the home of the un-
subdued.

But the beauty of Tragedy does but make visible a
quality which, 1 more or less obvious shapes, is present
always and everywhere 1n Iife. In the spectacle of Death,
1n the endurance of intolerable pain, and in the irrevocable-
ness of a vanished past, there is a sacredness, an over-
powering awe, a feeling of the vastness, the depth, the
mexhaustible mystery of existence, in which, as by some
strange marriage of pain, the sufferer is bound to the
world by bonds of sorrow. In these moments of insight,
we lose all eagerness of temporary desire, all struggling
and striving for petty ends, all care for the little trivial
things that, to a superficial view, make up the common
Iife of day by day ; we see, surrounding the narrow raft
illumined by the flickering light of human comradeship,
the dark ocean on whose rolling waves we toss for a brief
hour ; from the great mght without, a chill blast breaks
in upon our refuge ; all the loneliness of humamty amid
hostile forces 1s concentrated upon the individual soul,
which must struggle alone, with what of courage 1t can
command, against the whole weight of a universe that
cares nothing for its hopes and fears. Victory, in this
struggle with the powers of darkness, 1s the true baptism
into the glorious company of heroes, the true initiation
into the overmastering beauty of human existence. From
that awful encounter of the soul with the outer world,
enunciation, wisdom, and charity are born; and with
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their birth a new life begins To take mnto the inmost
shrine of the soul the irresistible forces whose puppets
we seem to be—Death and change, the wrrevocableness
of the past, and the powerlessness of man before
the blind hurry of the umverse from vanity to vamty
—to feel these things and know them 1s to conquer
them.

This 1s the reason why the Past has such magical
power. The beauty of 1ts motionless and silent pictures
ts like the enchanted purity of late autumn, when the
leaves, though one breath would make them fall, still
glow against the sky in golden glory. The Past does not
change or strive ; Iike Duncan, after hfe’s fitful fever 1t
sleeps well ; what was eager and grasping, what was
petty and transitory, has faded away, the things that
were beautiful and eternal shine out of 1t like stars in the
night. Its beauty, to a soul not worthy of it, is un-
endurable ; but to a soul which has conquered Fate 1t is
the key of religion.

The bfe of Man, viewed outwardly, 1s but a small
thing 1 comparison with the forces of Nature. The
slave 1s doomed to worship Time and Fate and Death,
because they are greater than anything he finds in him-
self, and because all his thoughts are of things which
they devour. But, great as they are, to think of them
greatly, to feel their passionless splendour, 15 greater
still. And such thought makes us free men; we no
longer bow before the mewvitable in Ornental subjection,
but we absorb 1t, and make it a part of ourselves. To
abandon the struggle for private happiness, to expel all
eagerness of temporary desire, to burn with passion for
eternal things—this is emancipation, and this 1s the free
man’s worship. And this hberation 1s effected by a con-
templation of Fate; for Fate itself is subdued by the
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mind which leaves nothing to be purged by the purifying
fire of Tinre

United with his fellow-men by the strongest of all ties,
the tie of a common doom, the free man finds that a new
vision 1s with him always, shedding over every daily
task the light of love. The life of Man 1s a long march
through the mght, surrounded by inwisible foes, tortured
by wearness and pain, towards a goal that few can hope
to reach, and where none may tarry long. One by one,
as they march, our comrades vanish from our sight,
seized by the silent orders of omnipotent Death. Very
brief is the time in which we can help them, in which
therr happness or musery 1s decided. Be 1t ours to shed
sunshine on their path, to highten their sorrows by the
balm of sympathy, to give them the pure joy of a never-
tiing affection, to strengthen failing courage, to instil
faith in hours of despair. Let us not weigh in grudging
scales their menits and dements, but let us think only of
theirr need—of the sorrows, the difficulties, perhaps the
blindnesses, that make the misery of their lives; let us
remember that they are fellow-sufferers in the same
darkness, actors in the same tragedy with ourselves.
And so, when their day is over, when their good and
their evil have become eternal by the immortality of the
past, be 1t ours to feel that, where they suffered, where
they failed, no deed of ours was the cause ; but wherever
a spark of the divine fire kindled 1n their hearts, we were
ready with encouragement, with sympathy, with brave
words 1n which high courage glowed.

Brief and powerless 1s Man's Iife ; on him and all-his
race the slow, sure doom falls pitiless and dark. Blind
to good and evil, reckless of destruction, ommpotent
matter rolls on 1ts relentless way ; for Man, condemned
to-day to lose his dearest, to-morrow himself to pass
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through the gate of darkness, 1t remains only to cherish,
ere yet the blow falls, the lofty thoughts that ennoble
his little day ; disdaining the coward terrors of the slave
of Fate, to worship at the shrine that his own hands have
bult ; undismayed by the empire of chance, to preserve
a mind free from the wanton tyranny that rules his out-
ward life; proudly defiant of the irresistible forces that
tolerate, for a moment, his knowledge and his condemna-
tion, to sustain alone, a weary but unyielding Atlas, the
world that his own ideals have fashioned despite the
trampling march of unconscious power.



IV
THE STUDY OF MATHEMATICS

N regard to every form of human activity it i1s neces-
sary that the question should be asked from time to
time, What is 1ts purpose and 1deal ? In what way does
it contribute to the beauty of human existence? As
respects those purswts which contribute only remotely,
by providing the mechanism of lfe, 1t 1s well to be
remunded that not the mere fact of living 1s to be desired,
but the art of living 1n the contemplation of great things
Still more 1n regard to those avocations which have no
end outside themselves, which are to be justified, if at all,
as actually adding to the sum of the world’s permanent
possessions, 1t 1s necessary to keep alive a knowledge of
their aims, a clear prefiguring vision of the temple in
which creative 1magination 1s to be embodied.

The fulfilment of this need, in what concerns the
studies forming the material upon which custom has
decided to tramn the youlhful mind, is indeed sadly
remote—so remote as to make the mere statement of
such a claim appear preposterous Great men, fully
alive to the bcauty of the contemplations to whose
service their lives are devoted, desiring that others may
share mn their joys, persuade mankind to impart to the
successive gencrations the mechanical knowledge with-
out which 1t 1s 1mpossible to cross the threshold. Dry
pedants possess themselves of the privilege of mstilling
this knowledge : they forget that 1t 15 to serve but as a

58
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key to open the doors of the temple ; though they spend
their lives on the steps leading up to those sacred doors,
they turn their backs upon the temple so resolutely that
its very existence 1s forgotten, and the eager youth, who
would press forward to be mtiated to its domes and
arches, 1s bidden to turn back and count the steps.
Mathematics, perhaps more even than the study of
Greece and Rome, has suffered from this oblivion of its
due place mn civilisation  Although tradition has decreed
that the great bulk of educated men shall know at least
the elements of the subject, the reasons for which the
tradition arose are forgotten, buried beneath a great
rubbish-heap of pedantries and triviahities. To those
who 1nquire as to the purpose of mathematics, the usual
answer will be that 1t facilitates the making of machines,
the travelling from place to place, and the victory over
foreign nations, whether in war or commerce. If it be
objected that these ends—all of which are of doubtful
value—are not furthered by the merely elementary
study mmposed upon those who do not become expert
mathematicians, the reply, 1t is true, will probably be
that mathematics trains the reasonming faculties Yet
the very men who make this reply are, for the most part,
unwilling to abandon the teaching of definite fallacies,
known to be such, and mnstinctively rejected by the un-
sophisticated mind of every intcligent learner. And the
reasoning faculty itself 1s generally concetved, by those
who urge 1its cultivation, as merely a means for the avoid-
ance of pitfalls and a help 1n the discovery of rules for
the guidance of practical hfe. All these are undeniably
important achievements to the credit of mathematics ;
yet it is none of these that entitles mathematics to a place
1 every liberal education. Plato, we know, regarded the
contemplation of mathematical truths as worthy of the



6o MYSTICISM AND LOGIC

Deity ; and Plato realised, more perhaps than any other
single man, what those elements are in human hfe which
ment a place in heaven. There 1s m mathematics, he
says, “ something which 1s #ecessary and cannot be set
aside . . . and, if I mistake not, of divine necessity ; for
as to the human necessities of which the Many talk mn
this connection, nothing can be more ridiculous than such
anapplication of the words. Clesnsas. And what are these
necessities of knowledge, Stranger, which are divine and
not human? Afhentan. Those things without some use
or knowledge of which a man cannot become a God to
the world, nor a spirit, nor yet a hero, nor able earnestly
to think and care for man " (Laws, p. 818).2 Such was
Plato’s judgment of mathematics; but the mathe-
maticians do not read Plato, while those who read him
know no mathematics, and regard his opinion upon this
uestion as merely a curious aberration.

Mathematics, rightly viewed, possesses not only truth,
but supreme beauty—a beauty cold and austere, hike
that of sculpture, without appeal to any part of our
weaker nature, without the gorgeous trappings of paint-
ing or music, yet sublimely pure, and capable of a stern
perfection such as only the greatest art can show. The
true spimit of dehght, the exaltation, the sense of bemng
more than man, which is the touchstone of the highest
excellence, is to be found 1n mathematics as surely as in
poetry. What 1s best in mathematics deserves not merely
to be learnt as a task, but to be assimilated as a part of
daily thought, and brought again and again before the
mind with ever-renewed encouragement. Real life is, to
most men, a long second-best, a perpetual compromise
between the 1deal and the possible ; but the world of
pure reason knows no compromise, no practical limita-

! This passage was powted out to me by Professor Gilbert Murray.
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tions, no barrier to the creative activity embodying in
splendid edifices the passionate aspiration after the per-
fect from which all great work springs. Remote from
human passions, remote even from the pitiful facts of
nature, the generations bave gradually created an
ordered cosmos, where pure thought can dwell as in its
natural home, and where one, at least, of our nobler
impulses can escape from the dreary exile of the actual
world.?

So lttle, however, have mathematicians aimed at
beauty, that hardly anything in their work has had this
consclous purpose. Much, owing to irrepressible instincts,
which were better than avowed beliefs, has been moulded
by an unconscious faste ; but much also has been spoilt
by false notions of what was fitting. The characterstic
excellence of mathematics is only to be found where the
reasoning is rigidly logical . the rules of logic are to
mathematics what those of structure are to architecture.
In the most beautiful work, a chain of argument 1s pre-
sented 1n which every link is important on its own
account, in which there is an air of ease and lucidity
throughout, and the premises achieve more than would
have been thought possible, by means which appear
natural and mewitable. Literature embodies what 1s
general 1n particular circumstances whose umversal
significance shines through their individual dress; but
mathematics endeavours to present whatever is most
general 1n its purity, without any mrrelevant trappings.

How should the teaching of mathematics be conducted
so as to communicate to the learner as much as possible
of this high ideal? Here experience must, in a great
measure, be our guide ; but some maxims may result
from our consideration of the ultimate purpose to be
achieved.
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One of the chief ends served by mathematics, when
rightly taught, 1s to awaken the leainer’s belief in reason,
his confidence in the truth of what has been demon-
strated, and in the value of demonstration. This purpose
is not served by existing instruction ; but it is easy to
see ways in which 1t might be served. At present, in
what concerns arithmetic, the boy or girl is given a set
of rules, which present themselves as neither true nor
false, but as merely the will of the teacher, the way in
which, for some unfathomable reason, the teacher prefers
to have the game played. To some degree, 1n a study of
such definite practical utility, this is no doubt unavoid-
able ; but as soon as possible, the reasons of rules should
be set forth by whatever means most readily appeal to
the childish mind. In gcometry, mnstead of the tedious
apparatus of fallacious proofs for obvious truisms which
constitutes the beginming of Euclid, the learner should
be allowed at first to assume the truth of everything
obvious, and should be wmnstructed in the demonstrations
of theorems which are at once startling and easily venfi-
able by actual drawirg, such as those 1n which 1t 1s shown
that three or more lines meet 1 a point. In this way
belief 1s generated ; 1t is seen that reasoning may lead
to starthing conclusions, which nevertheless the facts will
verify ; and thus the instinctive distrust of whatever is
abstract or rational 1s gradually overcome. Where
theorems are difficult, they should be first taught as
exercises in geometrical drawing, until the figure has
become thoroughly familiar ; 1t will then be an agreeable
advance to be taught the logical connections of the
various lines or circles that occur. It is desirable also
that the figure illustrating a theorem should be drawn in
all possible cases and shapes, that so the abstract relations
with which geometry is concerned may of themselves
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emerge as the residue of similanity amid such great
apparent diversity. In this way the abstract demon-
strations should form but a small part of the nstruction, .
and should be given when, by famiharity with concrete
illustrations, they have come to be felt as the natural
embodiment of wvisible fact. In this early' stage proofs
should not be given with pedantic fullness; definitely
fallacious methods, such as that of superposition, should
be rigidly excluded from the first, but where, without
such methods, the proof would be very difficult, the
result should be rendered acceptable by arguments and
illustrations which are explicitly contrasted with demon-
strations.

In the beginning of algebra, even the most intelligent
child finds, as a rule, very great difficulty. The use of
letters is a mystery, which seems to have no purpose
except mystification. It is almost impossible, at first,
not to think that every letter stands for some particular
number, if only the teacher would reveal what number it
stands for. The fact is, that in algebra the mind 1s first
taught to consider general truths, truths which are not
asserted to hold only of this or that particular thing, but
of any one of a whole group of things. It 1s 1n the power
of understanding and discovering such truths that the
mastery of the mtellect over the whole world of things
actual and possible resides ; and ability to deal with the
general as such 1s one of the gifts that a mathematical
education should bestow. But how little, as a rule, is
the teacher of algebra able to explain the chasm which
divides it from arithmetic, and how little is the learner
assisted in his groping efforts at comprehension ! Usually
the method that has been adopted mn arithmetic 1s con-
tinued : rules are set forth, with no adequate explanation
of their grounds ; the pupil learns to use the rules blindly,



64 MYSTICISM AND LOGIC

and presently, when he 1s able to obtain the answer that
the teacher desires, he feels that he has mastered the
difficulties of the subject. But of inner comprehension
of the processes employed he has probably acquired
almost nothing.

When algebra has been learnt, all goes smoothly until
we reach those studies i which the notion of infinity is
employed—the infinitesimal calculus and the whole of
higher mathematics. The solution of the difficulties
which formerly surrounded the mathematical nfinite 1s
probably the greatest achievement of which our own age
has to boast. Since the beginnings of Greek thought
these difficulties have been known ; 1n every age the finest
intellects have vainly endeavoured to answer the appar-
ently unanswerable questions that had been asked by
Zeno the Eleatic. At last Georg Cantor has found the
answer, and has conquered for the intellect a new and
vast province which had becn given over to Chaos and
old Night. It was assumed as self-evident, until Cantor
and Dedekind established the opposite, that if, from any
collcction of things, some were taken away, the number
of things left must always be less than the orgnal
number of things. This assumption, as a matter of fact,
holds only of finite collections ; and the rejection of 1t,
where the infinite 1s concerned, has been shown to remove
all the difficulties that had lutherto baffled human reason
in this matter, and to render possible the creation of
an exact science of the infimte. This stupendous fact
ought to produce a revolution in the higher teaching
of mathematics; it has itsef added immeasurably to
the educational value of the subject, and 1t has at last
given the means of treating with logical precision many
studies which, until lately, werc wrapped in fallacy
and obscurity. By those who were educated on the
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old lines, the new work is considered to be appallingly
difficult, abstruse, and obscure; and it must be con-
fessed that the discoverer, as is so often the case, has
hardly himself emerged from the mists which the light
of his intellect is dispeling. But inherently, the new
doctrine of the infinite, to all candid and inquiring
minds, has facilitated the mastery of higher mathematics ;
for hitherto, 1t has been necessary to learn, by a long
process of sophistication, to give assent to arguments
which, on first acquamntance, were nghtly judged to be
confused and erroneous. So far from producing a fear-
less belief in reason, a bold rejection of whatever failed
to fulfil the strictest requrements of logic, a mathematical
training, during the past two centuries, encouraged the
belief that many things, which a rigid inquiry would
reject as fallacious, must yet be accepted because they
work in what the mathematician calls “ practice.” By
this means, a tirmid, compromising spirit, or else a sacer-
dotal belief in mysteries not intelhgible to the profane,
has been bred where reason alone should have ruled. All
this 1t is now time to sweep away ; let those who wish to
penetrate into the arcana of mathematics be taught at
once the true theory in all 1ts logical purity, and in the
concatenation established by the very essence of the
entities concerned.

If we are considering mathematics as an end in itself,
and not as a technical training for engmeers, 1t is very
desirable to preserve the purity and strictness of its
reasoning. Accordingly those who have attained a
sufficient famiharity with 1ts easier portions should be
led backward from propositions to which they have
assented as self-ewident to more and more fundamental
principles from which what had previously appeared as
premises can be deduced. They should be taught—
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what the theory of infinity very aptly illustrates—that
many propositions seem self-evident to the untrained
mind which, nevertheless, a nearer scrutiny shows to be
false. By this means they will be led to a sceptical
mquiry mto first principles, an exammation of the
foundations upon which the whole edifice of reasoning 1s
built, or, to take perhaps a more fitting metaphor, the
great trunk from which the spreading branches spring.
At this stage, 1t 1s well to study afresh the elementary
portions of mathematics, asking no longer merely whether
a given proposition 1s true, but also how 1t grows out of
the central principles of logic. Questions of this nature
can now be answered with a precision and certainty
which were formerly quite impossible ; and in the chains
of reasoning that the answer requires the unity of all,
mathematical studies at last unfolds 1iself, Wt oo

In the great majority of mathematical text-books there,
1s a total lack of unity in method and of systematici
development of a central theme. Propositions of very
diverse kinds are proved by whatever means are thought
most easily intelligible, and much space 1s devoted to
mere curiosities which in no way contribute to the maimn
argument. But in the greatest works, umty and in-
evitability are felt as in the unfolding of a drama ; n the
premusses a subject 1s proposed for consideration, and 1
every subscquent step some definite advance is made

wards mastery of its nature. The love of system, of

jreonnection, which is perhaps the inmost essence of
theé.ntellectual impulse, can find free play 1n mathematics
a.s,'r where else. The learner who feels this impulse
must not be repelled by an array of meaningless examples
6t distracted by amusing oddities, but must be encouraged
to dwell upon central principles, to become familiar with
“the structure of the various subiects which are put before
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him, to travel easily over the steps of the more important
deductions. In this way a good tone of mind is cultivated,
and selective attention is taught to dwell by preference
upon what is weighty and essential,

When the separate studies into which mathematics is
divided have each been viewed as a logical whole, as a
natural growth from the propositions which constitute
their principles, the learner will be able to understand
the fundamental science which unifies and systematises
the whole of deductive reasoning. This is symbolic logic
—a study which, though 1t owes 1ts inception to Arstotle,
1s yet, mn its wider developments, a product, almost
wholly, of the nineteenth century, and 1s indeed, 1n the
present day, still growing with great rapidity. The true
method of discovery in symbolic logic, and probably also
the best method for introducing the study to a learner
acquainted with other parts of mathematics, is the
analysis of actual examples of deductive reasoning, with
a view to the discovery of the principles employed. These
principles, for the most part, are so embedded in our
ratiocinative wstincts, that they are employed quite un-
consciously, and can be dragged to light only by much
patient effort. But when at last they have been found,
they are seen to be few in number, and to be the sole
source of everything in pure mathematics. The dis-
covery that all mathematics follows inevitably from a
small collection of fundamental laws is one which im-
measurably enhances the intellectual beauty of the whole ;
to those who have been oppressed by the fragmentary and
incomplete nature of most existing chains of deduction
this discovery comes with all the overwhelming force of a
revelation ; hke a palace emerging from the autumn-
mist as the traveller ascends an Italian hill-side, the
stately storeys of the mathematical edifice appear in their
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due order and proportion, with a new perfection 1n every
part.

Until symbolic logic had acquired its present develop-
ment, the principles upon which mathematics depends
were always supposed to be philosophical, and discover-
able only by the uncertain, unprogressive methods
hitherto employed by philosophers. So long as this was
thought, mathematics seemed to be not autonomous, but
dependent upon a study which had quite other methods
than its own. Moreover, since the nature of the postulates
from which arithmetic, analysis, and geometry are to be
deduced was wrapped 1n all the traditional obscurities of
metaphysical discussion, the edifice built upon such
dublous foundations began to be viewed as no better
than a castle in the air. In this respect, the discovery
that the true principles are as much a part of mathe-
matics as any of their consequences has very greatly
increased the intellectual satisfaction to be obtaincd.
This satisfaction ought not to be refused to learners
capable of enjoying 1t, for 1t 1s of a kind to increase our
respect for human powers and our knowledge of the
beauties belonging to the abstract world.

Philosophers have commonly held that the laws of
logic, which underlie mathematics, are laws of thought,
laws regulating the operations of our minds. By this
opinion the true dignity of reason 1s very greatly lowered :
1t ceases to be an investigation into the very heart ana
mmmutable essence of all things actual and possible, be-
coming, instead, af inquiry into something more or less
human and subject to our imitations. The contemplation
of what is non-human, the discovery that our mnds are
capable of dealing with material not created by them,
above all, the realisation that beauty belongs to the outer
world as to the inner, are the chief means of overcoming
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the terrible sense of impotence, of weakness, of exile amid
hostile powers, which is too apt to result from acknow-
ledging the all-but omnipotence of alien forces. To
reconcile us, by the exhibition of 1ts awful beauty, to the
reign of Fate—which is merely the hiterary personifica-
tion of these forces—is the task of tragedy. But mathe-
matics takes us still further from what 1s human, into the
region of absolute necessity, to which not only the actual
world, but every possible world, must conform; and
even here 1t builds a habitation, or rather finds a habita-
tion eternally standing, where our ideals are fully satisfied
and our best hopes are not thwarted. It 1s only when we
thoroughly understand the entire independence of our-
selves, which belongs to this world that reason finds, that
we can adequately realise the profound importance of its
beauty.

Not only 1s mathematics independent of us and our
thoughts, but 1n another sense we and the whole universe
of existing things are independent of mathematics. The
apprehension of this purely 1deal character 1s indispens-
able, 1if we are to understand mnghtly the place of
mathematics as one among the arts. It was formerly sup-
posed that pure reason could decide, 1n some respects, as
to the nature of the actual world * geometry, at least, was
thought to deal with the space in which we live. But we
now know that pure mathematics can never pronounce
upon questions of actual existence : the world of reason,
In a sense, controls the world of fact, but 1t 1s not at any
pomt creative of fact, and 1n the application of its results
to the world 1n time and space, its certainty and precision
are lost among approximations and working hypotheses.
The objects considered by mathematicians have, in the
past, been mainly of a kind suggested by phenomena ;

but from such restrictions the abstract imagination
F
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should be wholly free. A reciprocal iberty must thus be
accorded . reason cannot dictate to the world of facts,
but the facts cannot restrict reason’s privilege of dealing
with whatever objects 1ts love of beauty may cause to
seem worthy of consideration. Here, as elsewhere, we
build up our own ideals out of the fragments to be found
in the world ; and in the end 1t is hard to say whether
the result 1s a creation or a discovery

It 1s very desirable, 1n 1nstruction, not mercly to per-
suade the student of the accuracy of important theorems,
but to persuade him in the way which 1tself has, of all
posstble ways, the most beauty. The true intercst of a
demonstration 1s not, as traditional modes of exposition
suggest, concentrated wholly in the result; where this
does occur, 1t must be viewed as a defect, to be remediced,
if possible, by so generalising the steps of the proof that
each becomes important in and for itself. An argument
which serves only to prove a conclusion 1s like a story
subordinated to some moral which 1t 15 meant to teach:
for asthetic perfection no part of the whole should be
merely a means. A certaimn practical spirit, a desirc for
rapid progress, for conquest of new realms, 1s responsible
for the undue emphasis upon rcsults which prevails 1n
mathematical instruction. The better way 1s to propose
some theme for consideration—in geometry, a figure
having important propertics; m analysis, a function of
which the study 1s illuminating, and so on  Whenever
proofs depend upon some only of the marks by which we
define the object to be studied, these marks should be
isolated and investigated on their own account. For 1t
1s a defect, 1n an argument, to employ more premisses
than the conclusion demands : what mathematicians call
elegance results from employing only the essential prin-
ciples in virtue of which the thesis 1s true. It 1s a ment in
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Euclid that he advances as far as he 1s able to go without
employing the axiom of parallels—not, as 15 often said,
because this axom 1s inherently objectionable, but
because, 1n mathematics, every new axiom diminishes
the generality of the resulting theorems, and the greatest
possible generality is before all things to be sought.

Of the effects of mathematics outside 1ts own sphere
more has been written than on the subject of its own
proper ideal. The effect upon philosophy has, in the
past, been most notable, but most varied , in the seven-
teenth century, idealism and rationalism, in the eigh-
teenth, materialism and sensationalism, seemed equally
its offspring. Of the effect which 1t 1s likely to have in
the future 1t would be very rash to say much; but mn
one respect a good result appears probable. Agaimnst
that kind of scepticism which abandons the purswit ot
1deals because the road 1s arduous and the goal not cer-
tainly attainable, mathematics, within 1ts own sphere, 15
a complete answer. Too often 1t 1s said that there 1s no
absolute truth, but only opinion and private judgment ;
that each of us 1s conditioned, in his view of the world,
by his own peculiarities, his own taste and bias; that
there is no external kingdom of {ruth to which, by patience
and discipline, we may at last obtain admittance, but only
truth for me, for you, for every separate person. By this
habit of mind one of the chief ends of human effort 1s
denied, and the supreme virtue of candour, of fearless
acknowledgment of what is, disappears from our moral
vision. Of such scepticism mathematics 1s a perpetual
reproof ; for its edifice of truths stands unshakable and
inexpugnable to all the weapons of doubting cymcism.

The effects of mathematics upon practical life, though
they should not be regarded as the motive of our studies,
may be used to answer a doubt to which the solitary
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student must always be hable. In a world so full of evil
and suffering, retirement into the cloister of contempla-
tion, to the enjoyment of delights which, however noble,
must always be for the few only, cannot but appear as a
somewhat selfish refusal to share the burden imposed
upon others by accidents in which justice plays no part.
Have any of us the nght, we ask, to withdraw from
present evils, to leave our fellow-men unaided, while we
live a lfe which, though arduous and austere, is yet
plainly good 1n 1ts own nature ? When these questions
anse, the true answer 1s, no doubt, that some must keep
alive the sacred fire, some must preserve, 1n every genera-
tion, the haunting vision which shadows forth the goal of
so much stniving But when, as must sometimes occur,
this answer seems too cold, when we are almost maddened
by the spectacle of sorrows to which we bring no help,
then we may reflect that indirectly the mathematician
often does more for human happiness than any of his
more practically active contemporaries The history of
sclence abundantly proves that a body of abstract pro-
positions—even 1if, as in the case of conic sections, 1t
remains two thousand years without effect upon daily
hfe—may yet, at any moment, be used to cause a revolu-
tion in the habitual thoughts and occupations of every
citizen. The use of steam and electricity—to take striking
instances—is rendcred possible only by mathematics. In
the results of abstract thought the world possesses a
caprtal of which the employment in ennching the common
round has no hitherto discoverable hmts. Nor does
experience give any means of deciding what parts of
mathematics will be found useful. Utility, therefore,
can be only a consolation in moments of discouragement,
not a guide 1n directing our studies.

For the health of the moral life, for ennobling the tone
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of an age or a nation, the austerer virtues have a strange
power, exceeding the power of those not informed and
purified by thought. Of these austerer virtues the love of
truth is the chief, and 1n mathematics, more than else-
where, the love of truth may find encouragement for wan-
ing faith. Every great study is not only an end in 1tself, but
also a means of creating and sustaining a lofty habit of
mind ; and this purpose should be kept always in view
throughout the teaching and learning of mathematics.



v

MATHEMATICS AND THE
METAPHYSICIANS

HE nineteenth century, which prided itself upon
the invention of steam and evolution, might have
derived a more legitimate title to fame from the discovery
of pure mathematics. This science, like most others,
was baptised long before it was born ; and thus we find
writers before the nineteenth ceniury alluding to what
they called pure mathematics. But if they had been
asked what this subject was, they would only have bcen
able to say that 1t consisted of Amthmetic, Algebra,
Geometry, and so on. As to what these studies had n
common, and as to what distinguished them from appled
mathematics, our ancestors were completely 1n the dark.
Pure mathematics was discovered by Boole, in a work
which he called the Laws of Thought (1854). This work
abounds in asseverations that 1t 1s not mathematical,
the fact being that Boole was too modest to suppose his
book the first ever written on mathematics. He was also
mustaken in supposing that he was dealing with the laws
of thought : the question how people actually think was
quite wrrelevant to hum, and if hus hook had really con-
tained the laws of thought, 1t was curious that no one
should ever have thought in such a way before. His
book was 1n fact concerned with formal logic, and this
13 the same thing as mathematics.
74
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Pure mathematics consists entirely of assertions to the
effect that, if such and such a proposition is true of any-
thing, then such and such another proposition 1s true of
that thing. It 1s essential not to discuss whether the first
proposition is really true, and not to mention what the
anything 1s, of which 1t 15 supposed to be true. Both
these points would belong to applied mathematics We
start, in pure mathematics, from certain rules of infer-
ence, by which we can infer that #f one proposition is
true, then so is some other proposition. These rules of
inference constitute the major part of the principles of
formal logic. We then take any hypothesis that seems
amusing, and deduce 1ts consequences. Ifour hypothesis
is about anything,and notaboutsome oneormore particular
things, then our deductions constitute mathematics. Thus
mathematics may be defined as the subject 1n which we
never know what we are talking about, nor whether what
we are saying 1s true. People who have been puzzled by the
beginnings of mathematics will, I hope, find comfort in
this definition, and will probably agree that it 1s accurate.

As one of the chief triumphs of modern mathematics
consists m having discovered what mathematics really
15, a few more words on this subject may not be amuss.
It is common to start any branch of mathematics—for
mstance, Geometry—with a certain number of primitive
1deas, supposed mncapable of defimtion, and a certain
number of primitive propositions or axioms, supposed
incapable of proof. Now the fact 1s that, though there
are mdefinables and mdemonstrables 1n every branch of
applied mathematics, there are none in pure mathematics
except such as belong to general logic Logic, broadly
speaking, 1s distinguished by the fact that 1ts propcsitions
can be put into a form in which they apply to anything
whatever. All pure mathematics—Anthmetic, Analysis,
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and Geometry-—is built up by combinations of the primi-
tive 1deas of logic, and its propositions are deduced from
the general axioms of logic, such as the syllogism and the
other rules of inference. And this is no longer a dream
or an aspiration. On the contrary, over the greater and
more difficult part of the domain of mathematics, 1t has
been already accomplished ; 1n the few remarning cases,
there 1s no special difficulty, and 1t 1s now being rapidly
achieved. Philosophers have disputed for ages whether
such deduction was possible ; mathematiclians have sat
down and made the deduction. For the philosophers
there 1s now nothmng left but graceful acknowledg-
ments.

The subject of formal logic, which has thus at last
shown itself to be identical with mathematics, was, as
every one knows, invented by Aristotle, and formed the
chief study (other than theology) of the Middle Ages.
But Arstotle never got beyond the syllogism, which 1s a
very small part of the subject, and the schoolmen never
got beyond Arstotle. If any proof were requred of our
superiority to the medizeval doctors, 1t might be found 1in
this. Throughout the Middle Ages, almost all the best
intellects devoted themselves to formal logic, whereas i1n
the nineteenth century only an infinitesimal proportion of
the world’s thought went into this subject. Nevertheless,
1n each decade since 1850 more has been done to advance
the subject than i the whole period from Aristotle to
Leibniz People have discovered how to make reasoning
symbolic, as 1t 1s in Algcbra, so that deductions are
effected by mathematical rules They have discovered
many rules besides the syllogism, and a new branch of
logic, called the Logic of Relativcs,! has been invented
to deal with topics that wholly surpassed the powers of

! THs subject 18 due 1n the main to Mr C S Peirce,
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the old logic, though they form the chief contents of
mathematics.

It is not easy for the lay mind to realise the importance
of symbolism mn discussing the foundations of mathe-
matics, and the explanation may perhaps seem strangely
paradoxical The fact 1s that symbolism is useful because
1t makes things difficult. (This s not true of the advanced
parts of mathematics, but only of the begmnings) What
we wish to know 1s, what can be deduced from what.
Now, in the beginnings, everything 1s self-evident ; and
it 1s very hard to see whether one self-evident proposition
follows from another or not. Obviousness is always the
enemy to correctness Hence we invent some new and
difficult symbolism, 1n which nothing seems obwvious,
Then we set up certain rules for operating on the symbols,
and the whole thing becomes mechanical. In this way
we find out what must be taken as premuss and what can
be demonstrated or defined. For instance, the whole of
Arithmetic and Algebra has been shown to require three
indefinable notions and five indemonstrable propositions.
But without a symbolism 1t would have been very hard
to find thisout. Itis soobvious that two and tivo are four,
that we can hardly make ourselves sufficiently sceptical
to doubt whether 1t can be proved. And the same holds
in other cases where self-evident things are to be proved.

But the proof of self-evident propositions may seem, to
the uninitiated, a somewhat frivolous occupation, To
this we might reply that it is often by no means seli-
evident that one obvious proposition follows from another
obvious proposition, so that we are really discovering
new truths when we prove what 1s evident by a method
which is not evident. But a more interesting retort 1s,
that since people have tried to prove obvious propositions,
they have found that many of them are false Self-
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evidence is often a mere will-o’-the-wisp, which 1s sure to
lead us astray if we take 1t as our guide. For instance,
nothing is plainer than that a whole always has more
terms than a part, or that a number 1s increased by add-
ing one to 1t. But these propositions are now known to
be usually false. Most numbers are infinite, and if a
number 1s infinite you may add ones to 1t as long as you
like without disturbing 1t in the least. One of the ments
of a proof 1s that 1t instils a certain doubt as to the result
proved ; and when what 1s obvious can be proved in
some cases, but not 1n others, 1t becomes possible to sup-
pose that 1n these other cases 1t 1s false.

The great master of the art of formal reasoning, among
the men of our own day, 1s an Italian, Professor Peano,
of the University of Turin.! He has reduced the greater
part of mathematics (and he or his followers will, 1n time,
have reduced the whole) to strict symbolic form, 1n which
there are no words at all. In the ordinary mathematical
books, there are no doubt fewer words than most readers
would wish, Still, little phrases occur, such as therefore,
let us assume, consider, or hence 1 follows All these, how-
ever, are a concesslon, and are swept away by Professor
Peano. For instance, if we wish to learn the whole of
Anthmetic, Algebra, the Calculus, and mdecd all that 1s
usually called pure mathematics (except Geometry), we
must start with a dictionary of three words. One symbol
sliands for zero, another for number, and a third for next
after What these 1deas mean, 1t 1s necessary to know if
you wish to become an arithmetician. But after symbols
have been invented for these three ideas, not another
word 1s requred 1n the whole development. All future
symbols are symbolically explamned by means of these

! I ought to have added Frege, but his writings were unknown to
me when this article was written, [Note added in 1917]
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three. Even these three can be explained by means of
the notions of relation and class; but this requres the
Logic of Relations, which Professor Peano has never
taken up. It must be admitted that what a mathe-
matician has to know to begin with is not much. There
are at most a dozen notions out of which all the notions
in all pure mathematics (including Geometry) are com-
pounded. Professor Peano, who 1s assisted by a very
able school of young Italan disciples, has shown how
this may be done; and although the mcthod which he
has invented 1s capable of bemng carried a good deal
further than he has carrned 1t, the honour of the pioneer
must belong to hum.

Two hundred years ago, Leibniz foresaw the science
which Peano has perfected, and endeavoured to create 1t
He was prevented from succeeding by respect for the
authority of Anstotle, whom he could not believe guilty
of definite, formal fallacies ; but the subject which he
desired to create now exists, 1n spite of the patronising
contempt with which his schemes have been treated by all
superior persons. From this * Umiversal Characteristic,”
as he called 1t, he hoped for a solution of all problems,
and an end to all disputes. ‘' If controversies were to
arise,” he says, * there would be no morc need of dis-
putation between two philosophers than between two
accountants. For 1t would suffice to take their pens in
therr hands, to sit down to thewr desks, and to say to
each other (with a friend as witness, if they liked), ‘ Let
us calculate.'” This optimism has now appeared to be
somewhat excessive; there still are problems whose
solution 1s doubtful, and disputes which calculation
cannot decide. But over an enormous field of what was
formerly controversial, Leibmz’s dream has ‘become sober
fact. In the whole philosophy of mathematics, wluch
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used to be at least as full of doubt as any other part of
philosophy, order and certamty have replaced the con-
fusion and hesitation which formerly reigned Philo-
sophers, of course, have not yet discovered this fact, and
continue to write on such subjects in the old way. But
mathematicians, at least in Italy, have now the power of
treating the principles of mathematics in an exact and
masterly manner, by means of which the certainty of
mathematics extends also to mathematical philosophy.
Hence many of the topics which used to be placed among
the great mysteries—for example, the natures of infimity,
of continuity, of space, time and motion—are now no
longer 1n any degree open to doubt or discussion. Those
who wish to know the nature of these things need only
read the works of such men as Peano or Georg Cantor ;
they will there find exact and indubitable expositions of
all these quondam mysteries.

In this capricious world, nothing 1s more capricious
than posthumous fame. One of the most notable examples
of posterity’s lack of judgment 1s the Eleatic Zeno. This
man, who may be regarded as the founder of the philo-
sophy of mmfimty, appears in Plato’s Parmenides m the
privileged position of instructor to Socrates. He invented
four arguments, all immeasurably subtle and profound,
to prove that motion 1s impossible, that Achilles can
never overtake the tortoisc, and that an arrow 1n flight
is really at rest. After being refuted by Aristotle, and
by every subsequent philosopher fiom that day to our
own, thesc arguments were remnstatcd, and made the
basis of a mathematical renaissance, by a German pro-
fessor, who probably never dreamed of any connection
between himself and Zeno Weierstrass,® by strictly

} Professor of Mathematics 10 the University of Bertin  He died 1n
1897.
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bamishing from mathematics the use of infinitesimals,
has at last shown that we live mn an unchanging world,
and that the arrow in 1ts fhght is truly at rest.
Zeno's only error lay in inferring (f he did infer)
that, because there 1s no such thing as a state of
change, therefore the world 15 1n the same state
at any one time as at any other. This 1s a conse-
quence which by no means follows ; and in this respect,
the German mathematician 1s more constructive than
the ingenious Greck Weierstrass has been able, by
embodymng his views in mathematics, where famiharity
with truth eliminates the vulgar prejudices of common
sense, to invest Zeno's paradoxes with the respectable
air of platitudes ; and if the result 1s less delightful to the
lover of reason than Zeno’s bold defiance, 1t is at any
rate more calculated to appease the mass of academuc
mankind.

Zeno was concerned, as a matter of fact, with three
problems, each presented by motion, but each more
abstract than motion, and capable of a purely arith-
metical treatment. These are the problems of the
infinitesimal, the infinite, and continumty To state
clearly the difficulties involved, was to accomplish perhaps
the hardest part of the philosopher’s task This was done
by Zeno. From him to our own day, the finest intellects
of each generation n turn attacked the problems, but
achieved, broadly speaking, nothing In our own time,
however, three men—\Weierstrass, Dedekind, and Cantor
—have not merely advanced the three problems, but have
completely solved them. The solutions, for those ac-
guamted with mathematics, are so clear as to leave no
longer the slightest doubt or difficulty This achieve-
ment 1s probably the greatest of which our age has to
boast ; and I know of no age (except perhaps the golden
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age ot 3reece) which has a more convincing proof to offer
of the transcendent genius of its great men. Of the three
problems, that of the infinitesimal was solved by Weier-
strass ; the solution of the other two was begun by
Dedekind, and definitively accomplished by Cantor.
The mfinitestmal played formerly a great part m
mathematics. It was introduced by the Greeks, who
regarded a circle as differing infinitesimally from a polygon
with a very large number of very small equal sides. It
gradually grew 1n importance, until, when Leibniz in-
vented the Infinitesimal Calculus, it seemed to become
the fundamental notion of all higher mathematics.
Carlyle tells, 1n his Frederick the Great, how Leibniz used
to discourse to Qucen Sophia Charlotte of Prussia con-
cerning the infinitely httle, and how she would reply that
on that subject she needed no mstruction—the behaviour
of courtiers had made her thoroughly familiar with 1.
But philosophers and mathematiclans—who for the most
part had less acquaintance with courts—continued to
discuss this topic, though without making any advance.
The Calculus required continwty, and continuity was
supposed to require the mnfinitely little; but nobody
could discover what the infinitely hittle rmght be. It was
plainly not quite zero, because a sufficiently large number
of infimtesimals, added together, were secn to make up a
finite whole. But nobody could point out any fraction
which was not zero, and yet not fimite, Thus there wasa
deadlock. But at last Weierstrass discovered that the
mfinitestmal was not needed at all, and that everything
could be accomplished without it Thus there was no
longer any nced to suppose that there was such a thing.
Nowadays, therefore, mathematicians are more dignified
than Leibniz: instead of talking about the infinitely
small, they talk about the infimitely great——a subject
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which, however appropriate to monarchs, seems, un-
fortunately, to interest them even less than the infinitely
hit*le interested the monarchs to whom Letbniz discoursed.

The banmishment of the infinitesimal has all sorts of odd
consequences, to which one has to become gradually
accustomed. For example, there 1s no such thing as the
next moment. The interval between one moment and the
next would have to be infimitesimal, since, 1f we take two
moments with a finite mterval between them, there are
always other moments in the interval. Thus if there are
to be no infinitesimals, no two moments are quite con-
secutive, but there are always other moments between any
two, Hence there must be an infinite number of moments
between any two ; because if there were a finite number
one would be nearest the first of the two moments, and
therefore next to it. This mght be thought to be a difi
culty ; but, as a matter of fact, 1t 1s here that the phulo-
sophy of the infinite comes 1, and makes all straight.

The same sort of thing happens in space. If any piece
of matter be cut 1 two, and then each part be halved,
and so on, the bits will become smaller and smaller, and
can theoretically be made as small as we please. However
small they may be, they can still be cut up and made
smaller still But they will always have some finite size,
however small they may be. We never reach the m-
finitesimal 1n {his way, and no finite number of divisions
wil bring us to points. Nevertheless there are points,
only these aie not to be reached by successive divisions.
Here again, the plilosophy of the infinite shows us how
this is possible, and why points are not infinitesimal
lengths.

As regards motion and change, we get similarly curious
results. People used to think that when a thing changes,
itsmustrbe 1y 2 staterof change, and that.when a thing
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moves, it is 1 a state of motion. This 1s now known to
be a mistake. When a body moves, all that can be said
is that it is 1n one place at one time and 1n another at
another. We must not say that 1t will be in a neighbour-
ing place at the next instant, since there 1s no next
instant. Philosophers often tell us that when a body 15
I motion, 1t changes 11s position within the instant. To
this view Zeno long ago made the fatal retort that every
body always 1s where 1t 1s; but a retort so simple and
brief was not of the kind to which philosophers are accus-
tomed to give weight, and they have continued down to
our own day to repeat the same phrases which roused the
Eleatic’s destructive ardour. It was only recently that
1t became possible to explain motion in detail in accord-
ance with Zeno’s platitude, and in opposition to the
philosopher’s paradox. We may now at last indulge the
comfortable belief that a body in motion 1s just as truly
where 1t 1s as a body at rest. Motion consists merely m
the fact that bodies are sometimes in one place and some-
times 1n another, and that they are at intermediate places
at intermediate times Only those who have waded
through the quagmire of philosophic speculation on this
subject can reahise what a hberation from antique pre-
judices 1s 1nvolved in this sumple and straightforward
commonplace

The philosophy of the infinitesimal, as we have just
seen, 1s mainly negative People used to believe 1n it,
and now they have found out their mistake. The philo-
sophy of the infinite, on the other hand, is wholly positive.
It was formerly supposed that irfinite numbes, and the
mathematical infinite generally, were self-contradictory.
But as it was obvious that there were infimties—for
example, the number of numbers—the contradictions of
infimty seemed unavoidable, and philosophy seemed to
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have wandered into a ** cul-de-sac.” This difficulty led
to Kant’s antinomies, and hence, more or less indirectly,
to much of Hegel's dialectic method. Almost all current
philosophy is upset by the fact (of which very few philo-
sophers are as yet aware) that all the ancient and respect-
able contradictions in the notion of the infinite have been
once for all disposed of. The method by which this has
been done is most interesting and instructive. In the
first place, though people had talked glibly about infinity
ever since the beginnings of Greek thought, nobody had
ever thought of asking, What is mfimty? If any
philosopher had been asked for a definition of infinity, he
might have produced some unintelligible rigmarole, but he
would certainly not have been able to give a defimition
that had any meaning at all. Twenty years ago, roughly
speaking, Dedekind and Cantor asked this question, and,
what is more remarkable, they answered it. They found,
that 1s to say, a perfectly precise definition of an infinite
number or an infinite collection of things. This was the
first and perhaps the greatest step. It then remained to
examune the supposed contradictions in this notion.
Here Cantor proceeded 1n the only proper way. He took
pairs of contradictory propositions, m which both sides
of the contradiction would be usually regarded as demon-
strable, and he strictly exammed the supposed proofs. He
found that all proofs adverse to infinity involved a certain
principle, at first sight obviously true, but destructive,
in 1ts consequences, of almost all mathematics, The
proofs favourable to infinity, on the other hand, involved
no principle that had evil consequences. It thus appeared
that common sense had allowed itself to be taken in by a
specious maxim, and that, when once this maxim was
rejected, all went well.

The maxim in question is, that if one collection is part
G



86 MYSTICISM AND LOGIC

of another, the one which is a part has fewer terms than
the one of which 1t is a part. This maxim is true of fimite
numbers. For example, Englishmen are only some among
Europeans, and there are fewer Englishmen than Euro-
peans. But when we come to infinite numbers, this 1s no
longer true. This breakdown of the maxim gives us the
precise definition of infimity. A collection of terms 1s
infinite when it contains as parts other collections which
have just as many terms as 1t has. If you can takc away
some of the terms of a collection, without diminishing
the number of terms, then there are an infinite number
of terms 1n the collection. For example, there are just
as many even numbers as there are numbers altogether,
since every number can be doubled. This may be seen
by putting odd and even numbers together in one row,
and even numbers alone 1n a row below *—

I, 2, 3, 4, 5, ad infinstum.
2, 4, 6, 8, 10, ad wnfinstum.

There are obviously just as many numbers in the row
below as in the row above, because there is one below for
each one above. This property, which was formerly
thought to be a contradiction, i1s now transformed into a
harmless defimition of infimty, and shows, in the above
case, that the number of finite numbers is mfinite.

But the uninitiated may wondcr how 1t 1s possible to
deal with a number which cannot be counted. It 1s 1m-
possible to count up all the numbers, one by one, because,
however many we may count, there are always more to
follow. The fact is that counting 1s a very vulgar and
elementary way of finding out how many terms there
are 1n a collection. And in any casc, counting gives us
what mathematicians call the ordinal number of our
terms ; that is to say, it arranges our terms in an order or
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series, and its result tells us what type of series results
from this arrangement. In other words, it is impossible
to count things without counting some first and others
afterwards, so that counting always has to do with order.
Now when there are only a finite number of terms, we
can count them in any order we like ; but when there are
an infinite number, what corresponds to counting will
give us quite different results according to the way in
which we carry out the operation. Thus the ordinal
number, which results from what, 1n a general sense
may be called counting, depends not only upon how many
terms we have, but also (where the number of terms is
infimte) upon the way 1n which the terms are arranged.
The fundamental infinite numbers are not ordinal, but
are what is called cardinal. They are not obtained by
putting our terms in order and counting them, but by a
different method, which tells us, to begin with, whether two
collections have the same number of terms, or, if not,
which is the grealer.® It does not tell us, in the way in
which counting does, what number of terms a collection
has ; but i1f we define a number as the number of terms
in such and such a collection, then this method enables
us to discover whether some other collection that may be
mentioned has more or fewer terms. An Ulustration will
show how this is done. If there existed some country in
which, for one reason or another, it was umpossible to
take a census, but in which 1t was known that every man
had a wife and every woman a husband, then (provided
polygamy was not a national institution) we should know,
without counting, that there were exactly as many men
as there were women in that country, neither more nor

1 [Note added 1n 1917] Although some infinite numbers are
greater than some others, 1t cannot be proved that of any two infimite
numbers one must be the greater.



88 MYSTICISM AND LOGIC

less. This method can be apphed generally. If there 1s
some relation which, ke marriage, connects the things
in one collection each with one of the things in another
collection, and vice versa, then the two collections have
the same number of terms. This was the way in which
we found that there are as many even numbers as there
are numbers. Every number can be doubled, and every
even number can be halved, and each process gives just
one number corresponding to the one that is doubled or
halved. And imn this way we can find any number of
collections each of which has just as many terms as there
are finite numbers. If every term of a collection can be
hooked on to a number, and all the finite numbers are
used once, and only once, in the process, then our
collection must have just as many terms as there are
finite numbers. This 1s the general method by which the
numbers of infinite collections are defined.

But 1t must not be supposed that all infinite numbers
are equal. On the contrary, there are infimtely more
infinite numbers than finite ones. There are more ways
of arranging the finite numbers in different types -of
series than there are finite numbers. There are probably
more points in space and more moments in time than
there are fimite numbers. There are exactly as many
fractions as whole numbers, although there are an infinite
number of fractions between any two whole numbers.
But there are more wrational numbers than there are
whole numbers or fractions. There are probably exactly
as many points in space as there are irrational numbers,
and exactly as many points on a line a millionth of an
inch long as in the whole of infinite space. There is a
greatest of all infinite numbers, which 1s the number of
things altogether, of every sort and kind. It is obvious
that there cannot be a greater number than this, because,
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if everything has been taken, there is nothing left to add.
Cantor has a proof that there is no greatest number, and
if this proof were valid, the contradictions of infinity
would reappear in a sublimated form. But in this one
pomnt, the master has been guilty of a very subtle fallacy,
which I hope to explain in some future work,?

We can now understand why Zeno believed that Achilles
cannot overtake the tortoise and why as a matter of fact
he can overtake 1it. 'We shall see that all the people who
disagreed with Zeno had no right to do so, because they
all accepted premises from which his conclusion followed.
The argument 1s this : Let Achilles and the tortoise start
along a road at the same time, the tortoise {as 1s only
fair) being allowed a handicap. Let Achilles go twice as
fast as the tortoise, or ten times or a hundred times as
fast, Then he will never reach the tortoise. For at every
moment the tortoise 1s somewhere and Achilles 1s some-
where ; and neither is ever twice 1n the same place while
the race 1s going on. Thus the tortoise goes to just as
many places as Achilles does, because each is in one place
at one moment, and 1n another at any other moment.
But 1if Achilles were to catch up with the tortoise, the
places where the tortoise would have been would be only
part of the places where Achilles would have been. Here,
we must suppose, Zeno appcaled to the maxum that the
whole has more terms that the part.? Thus if Achilles were

! Cantor was not guilty of a fallacy on this pomt His proof
that there 1s no greatest oumber 1s valid  The solution of the puzzle
1s complicated and depends upon the theory of Lypes, which 1s explained
1n Principra Maihematica, Vol I (Camb, Univ Press, 1910). [Note
added 1n 1917 ]

1 This must not be regarded as a historically correct account of
what Zeno actually had :n mad It 15 a new argument for his con-
clusion, not the argument which influenced him  On this point, see
eg C D Broad, ‘‘Note on Achilles and the Tortoise,”” Mind, N S,

Vol XXII, pp 318-19 Much valuable work on the mterpretation of
Zeno has been done since this article was written [Noteadded :n 1917.]
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to overtake the tortoise, he would have been 1n more
places than the tortoise ; but we saw that he must, in any
period, be 1n exactly as many places as the tortoise,
Hence we infer that he can never catch the tortoise This
argument is strictly correct, if we allow the axiom that
the whole has more terms than the part. As the con-
clusion 1s absurd, the axiom must be rejected, and then
all goes well. But there 1s no good word to be said for
the philosophers of the past two thousand years and
more, who have all allowed the axiom and denied the
conclusion.

The retention of this axiom lcads to absolute contra-
dictions, while its rejection leads only to oddities. Some
of these oddities, 1t must be confessed, are very odd.
One of them, which I call the paradox of Tristram Shandy,
15 the converse of the Achilles, and shows that the tortoise,
if you give him time, will go just as far as Achilles.
Tristram Shandy, as we know, employed two years in
chronicling the first two days of his lhife, and lamented
that, at this rate, material would accumulate faster than
he could deal with 1t, so that, as years went by, he would
be farther and farther from the end of his history. Now
I maimntamn that, if he had lived for ever, and had not
wearied of his task, then, even if his Iife had continued
as eventfully as 1t began, no part of his biography would
have remained unwritten. For consider : the hundredth
day will be described 1n thehundredthyear, the thousandth
in the thousandth year, and so on. Whatever day we
may choose as so far on that he cannot hope to reach it,
that day will be described in the corresponding year.
Thus any day that may be mentioned will be written up
sooner or later, and therefore no part of the biography
will remain permancntly unwntten. This paradoxical
but perfectly true proposition depends upon the fact



MATHEMATICS AND METAPHYSICIANS o1

that the number of days in all time is no greater than the
number of years.

Thus on the subject of infinity it is impossible to avoid
conclusions which at first sight appear paradoxical, and
this is the reason why so many philosophers have supposed
that there were inherent contradictions in the infinite,
But a little practice enables one to grasp the true prin-
ciples of Cantor’s doctrine, and to acquire new and
better instincts as to the true and the false. The oddities
then become no odder than the people at the antipodes,
who used to be thought impossible because they would
find it so inconvenient to stand on their heads.

The solution of the problems concerning infimity has
enabled Cantor to solve also the problems of continuity.
Of this, as of infinity, he has given a perfectly precise
definition, and has shown that there are no contradictions
in the notion so defined. But this subject is so technical
that it 1s impossible to give any account of 1t here.

The notion of continuity depends upon that of order,
since continmity is merely a particular type of order.
Mathematics has, m modern tmmes, brought order into
greater and greater prominence. In former days, it was
supposed (and philosophers are still apt to suppose) that
quantity was the fundamental notion of mathematics.
But nowadays, quantity 1s banished altogether, except
from one httle corner of Geometry, while order more and
more reigns supreme. The investigation of different
kinds of series and their relations 1s now a very large part
of mathematics, and it has been found that this investiga-
tion can be conducted without any reference to quantity,
and, for the most part, without any reference to number,
All types of series are capable of formal definition, and
their properties can be deduced from the prnciples of
symbolic logic by means of the Algebra of Relatives.
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The notion of a imit, which is fundamental 1n the greater
part of higher mathematics, used to be defined by means
of quantity, as a term to which the terms of some series
approximate as nearly as we please. But nowadays the
limit is defined quite differently, and the series which 1t
limits may not approximate to 1t at all. This improve-
ment also 1s due to Cantor, and 1t is one which has
revolutionised mathematics. Only order 1s now relevant
to hmts, Thus, for instance, the smallest of the infinite
integers is the limit of the finite integers, though all
finite integers are at an infinite distance from it. The
study of different types of series 1s a general subject of
which the study of ordinal numbers (mentioned above) 1s
a special and very interesting branch. But the unavoid-
able technicalities of this subject render 1t 1mpossible to
explain to any but professed mathematicians.

Geometry, ke Arithmetic, has been subsumed, in
recent times, under the general study of order. It was
formerly supposed that Geometry was the study of the
nature of the space in which we live, and accordingly 1t
was urged, by those who held that what exists can only
be known empirically, that Geometry should really be
regarded as belonging to applied mathematics. But it
has gradually appeared, by the increase of non-Euchdean
systems, that Geometry throws no more hght upon the
nature of space than Arithmetic throws upon the popula-
tion of the United States. Geometry 1s a whole collection
of deductive sciences based on a corresponding collection
of sets of axioms. One set of axioms 1s Euclid’s ; other
equally good sets of axioms lead to other results. Whether
Euchd’s axioms are true, is a question as to which the
the pure mathematician 1s indifferent ; and, what is more,
1t 15 a question which it 1s theoretically impossible to
answer with certainty in the affirmative. It might pos-
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sibly be shown, by very careful measurements, that
Euclid’s axioms are false ; but no measurements could
ever assure us (owing to the errors of observation) that
they are exactly true. Thus the geometer leaves to the
man of science to decide, as best he may, what axioms are
most nearly true in the actual world. The geometer
takes any set of axioms that seem interesting, and
deduces their consequences. What defines Geometry,
in this sense, is that the axioms must give rise to a series
of more than one dimension. And 1t is thus that Geometry
becomes a department in the study of order.

In Geometry, as 1n other parts of mathematics, Peano
and his disciples have done work of the very greatest
ment as regards principles. Formerly, it was held by
philosophers and mathematicians alike that the proofs in
Geometry depended on the figure; nowadays, this is
known to be false. In the best books there are no figures
at all. The reasoning proceeds by the strict rules of
formal logic from a set of axioms laid down to begin with.
If a figure is used, all sorts of things seem obviously to
follow, which no formal reasoning can prove from the
explicit axioms, and which, as a matter of fact, are only
accepted because they are obvious. By bamshing the
figure, 1t becomes possible to discover all the axioms that
are needed ; and m this way all sorts of possibilities,
which would have otherwise remained undetected, are
brought to hight.

One great zdvance, from the point of view of correct-
ness, has been made by introducing points as they are
required, and not starting, as was formerly done, by
assuming the whole of space. This method is due partly
to Peano, partly to another Italan named Fano. To
those unaccustomed to 1t, 1t has an air of somewhat
wilful pedantry. In this way, we begin with the following
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axioms : (1) There 1s a class of entities called posnts.
(2) There is at least one pomnt. (3) If a be a point, there
1s at least one other point besides 4. Then we bring in
the straight line joining two points, and begin again with
(4), namely, on the straight line jomning @ and 3, theie 1s
at least one other point besides 2 and &. (5) There 1s at
least one point not on the line ab And so we go on, till
we have the means of obtaining as many points as we
require. But the word space, as Peano humorously
remarks, 15 one for which Geometry has no use at all.
The ngid methods employed by modern geometers
have deposed Euchd from his pinnacle of correctness. It
was thought, until recent times, that, as Sir Henry Savile
remarked in 1621, there were only two blemishes mn
Eucld, the theory of parallels and the theory of pro-
portion. It 1s now known that these are almost the only
powts 1n which Euclid 1s free from blemish. Couniless
errors are mnvolved in his first eight propositions. That
1s to say, not only 1s it doubtful whether his axioms are
true, which 1s a comparatively trivial matter, but 1t 1s
certain that his propositions do not follow from the
axioms which he enunciates A vastly greater number
of axioms, which Euclhid unconsciously employs, are re-
quired for the proof of his propositions. Even in the
first proposition of all, where he constructs an equilateral
tnangle on a given base, he uses two arcles which are
assumed to intersect. But no explicit axiom assurcs us
that they do so, and in some kinds of spaces they do not
always intersect. It is quite doubtful whether our space
belongs to one of these kinds or not. Thus Eucld fails
entirely to prove his point in the very first proposition.
As he 1s certainly not an easy author, and 1s terribly long-
winded, he has no longer any but an historical interest,
Under these circumstances, 1t 1s nothing less than a
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scandal that he should still be taught to boysin England.!
A book should have either intellhgibiity or correctness ;
to combine the two is mmpossible, but to lack both 1s to
be unworthy of such a place as Euchd has occupied in
education.

The most remarkable result of modern methods in
mathematics is the importance of symbolic logic and of
rigid formalism. Mathematicians, under the influence of
Weierstrass, have shown in modern times a care for
accuracy, and an averston to slipshod reasoning, such as
had not been known among them previously since the time
of the Grecks. The great inventions of the seventeenth
century—Analytical Geometry and the Infinitesimal
Calculus—were so fruitful in new results that mathe-
maticians had neither time nor inclimation to examine
their foundations. Philosophers, who should have taken
up the task, had too Iittle mathematical ability to invent
the new branches of mathematics which have now been
found necessary for any adequate discussion. Thus
mathematicians were only awakened from their “ dog-
matic slumbers ”* when Weierstrass and his followers
showed that many of their most cherished propositions
are 1 general false, Macaulay, contrasting the certamnty
of mathematics with the uncertainty of philosophy, asks
who ever heard of a reaction agamnst Taylor’s theorem ?
If he had lived now, he himself might have heard of such
a reaction, for this 1s precisely one of the theorems which
modern mvestigations have overthrown. Such rude
shocks to mathematical faith have produced that love of
formalism which appears, to those who are ignorant of
its motive, to be mere outrageous pedantry.

1 Since the above was written, he has ceased to be used as a text-
book But I fear many of the books mow used arc so bad that the
change is no great improvement. [Note added in 1917]
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The proof that all pure mathematics, including
Geometry, is nothing but formal logic, 1s a fatal blow to
the Kantian philosophy. Kant, nightly perceiving that
Euclhid’s propositions could not be deduced from Euchd's
axioms without the help of the figures, invented a theory
of knowledge to account for this fact ; and it accounted
so successfully that, when the fact is shown to be a mere
defect 1n Euclid, and not a result of the nature of geo-
metrical reasoning, Kant’s thcory also has to be aban-
doned. The whole doctrine of 2 priori intuitions, by which
Kant explained the possibility of pure mathematics, is
wholly inapphcable to mathematics in 1ts present form.
The Aristotellan doctrines of the schoolmen come nearer
in spirit to the doctrines which modern mathematics
inspire ; but the schoolmen were hampered by the fact
that their formal logic was very defective, and that the
philosophical logic based upon the syllogism showed a
corresponding narrowness. What 1s now required is to
give the greatest possible development to mathematical
logic, to allow to the full the importance of relations, and
then to found upon this secure basis a new philosophical
logic, which may hope to borrow some of the exactitude
and cerlainty of its mathematical foundation. If this
can be successfully accomplished, there is every reason
to hope that the near future will be as grcat an epoch 1n
pure philosophy as the immediate past has been mn the
principles of mathematics. Great triumphs 1nspire great
hopes; and pure thought may achieve, within our
generation, such results as will place our time, in this
respect, on a level with the greatest age of Greece.?

1 The greatest age of Greece was brought to an end by the
Peloponnesian War [Note added 1n 1917.)



VI

ON SCIENTIFIC METHOD IN
PHILOSOPHY

HEN we try to ascertain the motives which have
led men to the investigation of philosophical
questions, we find that, broadly speaking, they can be
divided 1into two groups, often antagonistic, and leading
to very divergent systems These two groups of motives
are, on the one hand, those derived from rchigion and
ethics, and, on the other hand, those derived from science.
Plato, Spinoza, and Hegel may be taken as typical of the
philosophers whose interests are mainly religious and
ethical, while Leibniz, Locke, and Hume may be taken as
representatives of the scientific wing In Aristotle,
Descartes, Berkeley, and Kant we find both groups of
motives strongly present.

Herbert Spencer, 1n whose honour we are assembled
to-day, would naturally be classed among scientific
philosophers : it was mainly from science that he drew
hus data, his formulation of problems, and his conception
of method. But his strong religious sense 1s obvious
in much of his wniting, and his ethical preoccupations
are what make him value the conception of evolution—
that conception in which, as a whole generation has
believed, science and morals are to be umited in frurtful
and indissoluble marriage.

It is my belief that the ethical and religious motives

97
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1n spite of the splendidly 1imaginative systems to which
they have given rise, have been on the whole a hindrance
to the progress of philosophy, and ought now to be
consciously thrust aside by those who wish to discover
philosophical truth. Science, onginally, was entangled
mm similar motives, and was thereby hindered i its
advances. It 1s, I maintain, from science, rather than
from ethics and rebigion, that philosophy should draw
its mspiration.

But there are two different ways in which a philosophy
may seek to base itself upon science. It may emphasise
the most general 7esulis of science, and seek to give even
greater generality and unity to these results. Or 1t may
study the methods of science, and seek to apply these
methods, with the necessary adaptations, to its own
peculiar province Much philosophy inspired by science
has gone astray through preoccupation with the resulis
momentarily supposed to have been achieved. It 1s not
results, but methods, that can be transferred with profit
from the sphere of the special sciences to the sphere of
philosophy. What I wish to bring to your notice 1s the
possibility and importance of applying to philosophical
problems certamn broad principles of method which have
been found successful 1n the study of scientific questions.

The opposition between a philosophy gwded by
scientific method and a philosophy dominated by religious
and ethical 1deas may be 1llustrated by two notions which
are very prevalent in the works of philosophers, namely
the notion of fhe umverse, and the notion of good and
evil. A philosopher is expected to tell us something about
the nature of the umverse as a whole, and to give grounds
for either optimism or pesstmism. Both these expecta-
tions seem to me mistaken. I believe the conception
of “the universe " to be, as its etymology indicates, a
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mere relic of pre-Copernican astronomy : and I beheve
the question of optimism and pessimism to be one which
the philosopher will regard as outside his scope, except,
possibly, to the extent of maintaining that it 1s insoluble.

In the days beforc Copernicus, the conception of the
“universe ”” was defensible on scientific grounds - the
dwurnal revolution of the heavenly bodies bound them
together as all parts of one system, of which the earth
was the centre. Round this apparent scientific fact,
many human desircs rallied : the wish to beheve Man
important 1 the scheme of things, the theoretical desire
for a comprehensive understanding of the Whole, the
hope that the course of nature might be guided by some
sympathy with our wishes. In this way, an ethically
inspired system of metaphysics grew up, whose anthro-
pocentrism was apparently warranted by the geocentrism
of astronomy. When Copernicus swept away the astrono-
mical basis of this system of thought, it had grown so
familiar, and had associated itself so intimately with men’s
aspirations, that it survived with scarcely dimunished
force—survived even Kant’s ‘‘ Copernican revolution,”
and 1s still now the unconscious premiss of most meta-
physical systems.

The onencss of the world is an almost undiscussed
postulate of most metaphysics. ‘‘ Reality 1s not merely
one and self-consistent, but 1s a system of reciprocally
determinate parts’’!—such a statement would pass almost
unnoticed as a mere truism. Yet I believe that it em-
bodies a failure to effcct thoroughly the “ Copermican
revolution,” and that the apparent oncness of the world
1s merely the oneness of what 1s seen by a single spectator
or apprchended by a single mind. The Critical Philosophy,
although it intended to emphasise the subjective element

! Bosanquet, Logis, 1, p. 211.
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1in many apparent charactenstics of the world, yet, by
regarding the world in 1iself as unknowable, so con-
centrated attention upon the subjective representation
that its subjectivity was soon forgotten. Having re-
cognised the categories as the work of the mind, it was
paralysed by its own recognition, and abandoned in
despair the attempt to undo the work of subjective
falsification. In part, no doubt, its despair was well
founded, but not, I think, in any absolute or ultimate
sense. Still less was 1t a ground for rejoicing, or for
supposing that the nescience to which 1t ought to have
given rise could be legitimately exchanged for a meta-
physical dogmatism.

1

As regards our present question, namely, the question
of the unity of the world, the right method, as I think,
has been indicated by Wilhlam James.! ‘‘Let us now
turn our backs upon ineffable or unintelligible ways
of accounting for the world’s oneness, and inquire whether,
nstead of being a principle, the ‘ onencss * affirmed may
not merely be a name hike ‘substance’ descriptive of
the fact that certain specific and verifiable connections
are found among the parts of the experiential flux. . . .
We can casily conceive of things that shall have no connec-
tion whatever with each other. We may assume them
to mhabit different times and spaces, as the dreams of
different persons do even now. They may be so unlike
and incommensurable, and so inert towards one another,
as never to jostle or interfere. Even now there may
actually be whole universes so disparate from ours that
we who know ours have no means of perceiving that they
exist. We conceive their diversity, however ; and by that

1 Some Pyoblems of Phslosophy, p I24.
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fact the whole lot of them form what 1s known 1n logic
as ‘a universe of discourse.” To form a umiverse of
discourse argues, as this example shows, no further kind
of connexton Themportance attached bycertain monistic
writers to the fact that any chaos may become a universe
by merely being named, 1s to me incomprchenstble
We are thus left with two kinds of unity in the experienced
world ; the one what we may call the cpistemological
unity, due merely to the fact that my experienced world
is what one expcrience selects from the sum total of
existence ; the other that tentative and partial unity
exhibited in the prevalence of scientific laws 1n those
portions of the world which science has hitherto mastered.
Now a gencralisation based upon either of these kinds of
unity would be fallacious That the things which we
experience have the common property of being ex-
perienced by us is a truism from which obviously nothing
of mmportance can be deducible : 1t 1s clearly fallacious
to draw from the fact that whatever we experience 1s
experienced the conclusion that therefore everything
must be experienced. The generalisation of the second
kind of unity, namely, that derived from scientific laws,
would be equally fallacious, though ihe fallacy 1s a tnfle
less elementary. In order to explamn 1t let us consider
for 2 moment what 1s called the reign of law People
often speak as though 1t werc a remarkable fact that the
physical world 1s subject to invariable laws In fact,
however, 1t 15 not easy to sce how such a world could
faill to obey general laws Taking any arbifrary set
of points 1n space, there 1s a function of the time corre-
sponding to these points, 1e. expressing the motion of a
particle which traverses these pomnts : this function may
be regarded as a general law to which the behaviour of

such a particle 1s subject Taking all such functions for
H
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all the particles in the universe, there will be theo-
retically some one formula embracing them all, and this
formula may be regarded as the single and supreme law
of the spatio-temporal world. Thus what 1s surprising
m physics 1s not the existence of general laws, but their
extreme sumplicity. It 1s not the uniformity of nature
that should surprise us, for, by sufficient analytic ingenwity,
any conceivable course of nature might be shown to
exhibit umiformity. What should surprise us 1s the
fact that the uniformity 1s simple enough for us to be
able to discover it. But it is just this characteristic
of ssmphcity in the laws of nature hitherto discovered
which 1t would be fallacious to generalise, for 1t 15 obvious
that simplicity has been a part cause of their discovery,
and can, therefore, give no ground for the supposition
that other undiscovered laws are equally sumple.

The fallacies to which these two kinds of unity have
given rise suggest a caution as regards all use in philoso-
phy of general results that science 1s supposed to have
achieved. In the first place, in generalising these results
beyond past experience, 1t is necessary to examine very
carefully whether there 1s not some reason making 1t
more probable that these results should hold of all that
has been experienced than that they should hold of
things universally. The sum total of what 1s experienced
by mankind 1s a selection from the sum total of what
exists, and any general character exhbited by this
selection may be due to the manner of selecting rather
than to the general character of that from which ex-
perience selects. In the second place, the most general
results of science are the least certain and the most liable to
be upset by subsequent research. Inutihizing these resuits
as the basis of a philosophy, we sacrifice the most valu-
able and remarkable characteristic of scientific method,
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namely, that, although almost everything mn science is
found sooner or later to require some correction, yet this
correction 1s almost always such as to leave untouched, or
only slightly modified, the greater part of the results
which bave been deduced from the premiss subsequently
discovered to be faulty. The prudent man of science
acquires a ceriain imnstinct as to the kind of uses which
may be made of present scientific beliefs without imncurring
the danger of complete and utter refutation from the
modifications likely to be introduced by subsequent
discoveries. Unfortunately the use of scientific generalisa-
tions of a sweeping kind as the basis of philosophy is
just that kind of use which an instinct of scientific caution
would avoid, since, as a rule, 1t would only lead to true
results 1f the generalisation upon which 1t 1s based stood
m no need of correction.

We may illustrate these general considerations by
means of two examples, namely, the conservation of
energy and the principle of evolution.

(1) Let us begin with the conservation of energy, or,
as Herbert Spencer used to call it, the persistence of
force. He says .}

* Before taking a first step in the rational inter-
pretation of Evolution, 1t 1s needful to recognise,
not only the facts that Matter i1s indestructible and
Motion continuous, but also the fact that Force
persists. An attempt to assign the causes of Evo-
lution would manifestly be absurd if that agency to
which the metamorphosis 1n general and m detail
is due, could either come into existence or cease to
exist. The succession of phenomena would m such
case be altogether arbitrary, and deductive Science
impossible.”

! Fwrst Principles {1862), Part II, beginning of chap. vifi
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This paragraph illustrates the kind of way in which
the philosopher is tempted to give an air of absoluteness
and necessity to empirical generalisations, of which only
the approximate truth in the regions hitherto investi-
gated can be guaranteed by the unaided methods of
science. It 1s very often said that the persistence of
something or other is a necessary presupposition of all
scientific investigation, and this presupposition 1s then
thought to be exemplified 1n some quantity which
physics declares to be constant. There are here, as 1t
seems to me, three distinct errors. First, the detailed
scientific investigation of nature does not presuppose any
such general laws as 1ts results are found to venfy.
Apart from particular observations, science need pre-
suppose nothing except the general principles of logic,
and these principles are not laws of nature, for they are
merely hypothetical, and apply not only to the actual
world but to whatever 1s possible The second error
consists 1n the identification of a constant quantity with
a persistent entity. Energy 1s a certamn function of
a physical system, but 1s not a thing or substance per-
sisting throughout the changes of the system. The same
is true of mass, m spite of the fact that mass has often
been defined as guantity of smaiter The whole conception,
of quantity, involving, as i1t does, numerical measurement
based largely upon conventioms, 1s far more artificial,
far more an embodiment of mathematical convenience,
than 1s commonly believed by those who philosophise
on physics Thus cven 1f (which I cannot for a moment
admit) the persistence of some entity were among the
necessary postulates of science, it would be a sheer error
to nfer from this the constancy of any physical quantity,
or the a priori necessity of any such constancy which
may be empuically discovered. In the third place, it
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has bccome more and more evident with the progress of
physics that large generalisations, such as the conserva-
tion of energy or mass, are far from certain and are
very likely only approximate. Mass, which used to be
regarded as the most indubitable of physical quantities,
1s now generally believed to vary according to velocity,
and to be, in fact, a wvector quantity which at a
given moment 1s different in different directions. The
detailed conclusions deduced from the supposed constancy
of mass for such motions as used to be studied
in physics will remain very nearly exact, and therefore
over the field of the older investigations very little modi-
fication of the older results 1s required But as soon as
such a principle as the conservation of mass or of energy
1s erected nto a umversal a prior: law, the shghtest
fallure 1 absolute exactness 1s fatal, and the whole
philosophic structure raised upon this foundation is
necessarlly rumed. The prudent philosopher, there-
fore, though he may with advantage study the
methods of physics, will be very chary of basing
anything upon what happen at the moment to be
the most general results apparently obtained by those
methods.

(2) The philosophy of cvolution, which was to be our
sccond example, 1illustrates the same tendency to hasty
generalisation, and also another sort, namely, the undue
preoccupation with ethical notions. There are two
kinds of evolutionist philosophy, of which both Hegel
and Spencer represent the older and less radical kind,
while Pragmatism and Bergson represent the more
modern and revolutionary vanety. But both these sorts
of evolutionism have in common the emphasis on progress,
that 1s, upon a continual change from the worse to the
better, or from the simpler to the more complex. It
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would be unfair to attribute to Hegel any scientific
motive or foundation, but all the other evolutionists,
including Hegel's modern disciples, have derived therr
impetus very largely from the history of biological
development. To a philosophy which derives a law of
universal progress from this history there are two objec-
tions. First, that this history itself is concerned with a
very small selection of facts confincd to an infinitesimal
fragment of space and time, and even on scientific
grounds probably not an average sample of events
in the world at large. For we know that decay
as well as growth is a normal occurrence m the world
An extra-terrcstrial philosopher, who had watched
a single youth up to the age of twenty-one and had never
come across any other human being, nught conclude that
it is the nature of human beings to grow continually
taller and wiser 1 an indefinite progress towards per-
fection ; and this generalisation would be just as well
founded as the generalisation which evolutionists base
upon the previous history of this planet. Apart, how-
ever, from this scientific objection to evolutiomsm,
there is another, derived from the undue admixture
of ethical notions 1n the very 1dca of progress from which
evolutionism dernives 1ts charm  Orgamc life, we are told,
has developed gradually from the protozoon to the
philosopher, and this development, we are assured, 1s
mdubitably an advance Unfortunately it is the philoso-
pher, not the protozoon, who gives us this assurance,
and we can have no secunty that the impartial outsider
would agree with the philosopher’s self-complacent
assumption This pomnt has been illustrated by the
philosopher Chuang Tzii in the followang instructive
anecdote :
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“The Grand Augur, n his ceremomal robes, ap-
proached the shambles and thus addressed the pigs:
‘ How can you object to die? 1 shall fatten you for
three months I shall disciphne myself for ten days
and fast for three I shall strew fine grass, and place
you bodily upon a carved sacrificial dish. Does not
this satisfy you ?’

Then, speaking from the pigs’ point of view, he
contmmued : ‘It 1s betier, perhaps, aftcr all, to hive on
bran and escape the shambles. . . .’

‘ But then,” added he, speaking from his own point
of view, ‘to enjoy honour when alive one would
readily die on a war-shield or in the headsman'’s basket.’

So he rejected the pigs’ pont of view and adopted
his own pomt of view. In what sense, then, was he
different from the pigs * ”

I much fear that the evolutionists too often resemble
the Grand Augur and the pigs.

The etlucal element which has been promunent in
many of the most famous systems of philosophy 1s, in
my opinion, one of the most serious obstacles to the
victory of scientific method in the investigation of philo-
sophical questions. Human ethical notions, as Chuang
Tzli perceived, are essentially anthropocentric, and
involve, when used 1n metaphysics, an attempt, how-
ever velled, to legislate for the universe on the basis of the
present desires of men In this way they interfere with
that receptivity to fact which 1s the essence of the
scientific attitude towards the world, To regard ethical
notions as a key to the understanding of the world 1s
essentially pre-Copermican. It 1s to make man, with the
hopes and 1deals which he happens to have at the present
moment, the centre of the universe and the interpreter of
its supposed aims and purposes. Ethical metaphysics
15 fundamentally an attempt, however disguised, to
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give legislative force to our own wishes. This may, of
course, be questioned, but I think that 1t is confirmed by
a consideration of the way 1n which ethical notions arise.
Ethics is essentially a product of the gregarious mstinct,
that is to say, of the instinct to co-operate with those
who are to form our own group agamst those who belong
to other groups. Those who belong to our own group
are good , those who belong to hostile groups are wicked.
The ends which are pursued by our own group are desir-
able ends, the ends pursued by hostile groups are nefari-
ous. The subjectivity of this situation 1s not apparent
to the gregarious amimal, which feels that the general
principles of justice are on the side of i1ts own herd
When the animal has arrived at the dignity of the meta-
physician, it mvents ethics as the embodiment of its
belief in the justice of its own herd. So the Grand
Augur invokes ethics as the justification of Augurs
their conflicts with pigs. But, 1t may be said, this view
of ethics takes no account of such truly ethical notions as
that of self-sacrifice. This, however, would be a mistake
The success of gregarious animals in the struggle for
existence depends upon co-operation within the herd, and
co-operation requires sacrifice, to some extent, of what
would otherwise be the interest of the individual. Hence
arises a conflict of desires and instincts, since both self-
preservation and the preservation of the herd are biological
ends to the mdividual. Etlucs 1s 1in origin the art of
recommending to others the sacrifices required for co-oper-
ation with oneself. Hence, by reflexion, 1t comes, througl:
the operation of social justice, to recommend sacrifices
by oneself, but all ethics, however refined, remains more
or less subjective. Even vegetarians do not hesitate,
for example, to save the hife of a man 1n a fever, although
1n doing so they destroy the lives of many mllions of
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microbes. The view of the world taken by the philosophy
derived from ethical notions 1s thus never impartial
and therefore never fully scientific. As compared with
sclence, 1t fails to achieve the imagmative liberation from
self which 1s necessary to such understanding of the
world as man can hope to achieve, and the philosophy
which 1t inspires 1s always more or less parochial,
more or less mnfected with the prejudices of a time and
a place.

I do not deny the importance or value, within 1ts own
sphere, of the kind of philosophy which 1s inspired by
ethical notions. The ethical work of Spinoza, for ex-
ample, appears to me of the very highest sigmficance,
but what 1s valuable mn such work 1s not any meta-
physical theory as to the nature of the world to which
it may give rise, nor indeed anything which can be
proved or disproved by argument. What 1s valuable 1s
the mdication of some new way of feelng towards hfe
and the world, some way of feehng by which our own
existence can acquire more of the charactenstics which
we must deeply desire  The value of such work, how-
ever immeasurable it 1s, belongs with practice and not
with theory. Such theoretic importance as it may
possess 15 only 1n relation to human nature, not in re-
lation to the world at large. The scientific philosophy,
therefore, which aims only at understanding the world
and not directly at any other improvement of human
life, cannot take account of ethical notions wiathout being
turned aside from that submussion to fact which is the
essence of the scientific temper.
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I

If the notion of the universe and the notion of good
and evil are extruded from scicntific philosophy, 1t may
be asked what specific problems reinain for the philos-
opher as opposed to the man of science ? It would be
difficult to give a precise answer to this question, but
certain characteristics may be noted as distinguishing
the province of philosophy from that of the special
sclences.

In the first place a philosophical proposition must be
general. It must not deal specially with things on the
surface of the earth, or with the solar system, or with
any other portion of space and time. It 1s this need of
generalily which has led to the behef that philosophy
deals with the universe as a whole I do not believe
that this belief 1s justified, but I do believe that a philo-
sophical propositton must be applicable to everything
that exists or may exist. It might be supposed that this
admission would be scarccly distinguishable from the
view which I wish to reject. This, however, would be
an error, and an mmportant one. The iraditional view
would make the universe itself the subject of varous
predicates which could not be applied to any particular
thing 1n the universe, and the ascription of such pecuhar
predicates to the universe would be the spccial business
of philosophy I mamtain, on the contrary, that there
are no propostiions of which the * universe " 1s the sub-
ject ; m other words, that there 1s no such thing as the
“universe.” What I do maintain 1s that there are
general propositions which may be assertcd of each
individual thing, such as the propositions of logic. Tlus
does not involve that all the things there are form a whole
which could be regarded as another thing and be made
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the subject of prcdicates. It mnvolves only the assertion
that there are properfics which belong to each separate
thing, not that there are properlies belonging to the
whole of tlungs collectively. The philosophy which
I wish to advocate may be called logical atomism or
absolute pluralism, because, while maintaining that
there arc many things, 1t denics thai therc 1s a whole
composed of those things We shall see, therefore, that
philosophical propositions, instead of being concerned
with the whole of things collectively, are concerned with
all things distributively ; and not only must they be
concerned with all things, but they must be concerned
with such propertics of all things as do not depend upon
the accidental nature of the things that there happen to
be, but are true of any possible world, independently of
such facts as can only be discovered by our senses.

This brings us to a second charateristic of philo-
sophical propositions, namely, that they must be a4
priors A philosophical proposition must be such as can
be neither proved nor disproved by empirical evidence.
Too often we find in philosophical books arguments
based upon the course of history, or the convolutions of
the brain, or the eyes of shell-fish Special and accidental
facts of this kind are urelevant to philosophy, which must
make only such assertions as would be equally true
however the actual world were constituted.

We may sum up thesc two characteristics of philo-
sophical propositions by saymg that plulosophy is the
science of the possible DBut this statement unexplatned
15 hable to be misleading, since 1t may be thought that
the possible 1s something other than the general, whereas
in fact the two are indistinguishable.

Philosophy, 1f what has becn said is correct, becomes
mdistinguishable from logic as that word has now come
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to be used. The study of logic consists, broadly speak-
ing, of two not very sharply distinguished portions. On
the one hand 1t 1s concerned with those general state-
ments which can be made concerning everything without
mentioning any one thing or predicate or relation, such
for example as “1f x 1s a member of the class a and every
member of a 1s a member of 8, then x 1s a member of
the class B3, whatever #, ¢, and 8 may be "' On the other
hand, 1t 1s concerned with the analysis and ¢cnumeration
of logical forms, 1.e. with the kinds of prepositions that
may occur, with the vanous types of facts, and with the
classification of the constituents of facts In this way
logic provides an inventory of possibilities, a repertory
of abstractly tenable hypotheses.

It mught be thought that such a study would be too
vague and {oo general to be of any very great importance,
and that, if 1ts problems became at any point sufficiently
definite, they would be merged 1 the problems of some
special science. It appears, however, that this is not the
case. In some problems, for example, the analysis of
space and time, the nature of perception, or the theory
of judgment, the discovery of the logical form of the
facts mvolved 1s the hardest part of the work and the
part whose performance has been most lacking hitherto
It 15 chiefly for want of the rght logical hypothesis that
such problems have hitherto been ticatcd m such an un-
salisfactory manner, and have given 1ise to those con-
tradictions or antinomies 1n which the encmies of reason
among philosophers have at all times delighted.

By concentrating attention upon the immvestigation of
logical forms, 1t becomes possible at last for philosophy
to deal with 1ts problems piecemeal, and to obtain, as
the sciences do, such partial and probably not wholly
correct results as subscquent investigation can utilise
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even while 1t supplements and improves them. Most
philosophies hitherto have been constructed all in one
block, 1n such a way that, if they were not wholly correct,
they were wholly incorrect, and could not be used as a
basis for further investigations. It is chiefly owing to
this fact that philosophy, unhke science, has hitherto been
unprogressive, because each origimal philosopher has had
to begin the work again from the beginning, without being
able to accept anything definite from the work of his
predecessors. A scientific philosophy such as I wish to
recommend will be piecemeal and tentative like other
sciences ; above all, 1t will be able to invent hypotheses
which, even if they are not wholly true, will yet remain
fruitful after the necessary corrections have been made,
This possibility of successive approximations to the truth
15, more than anything else, the source of the tmumphs
of science, and to transfer this possibility to philosophy
1s to ensure a progress n method whose importance
1t would be almost impossible to exaggerate

The essence of philosophy as thus conceived is analy-
sis, not synthesis. To build up systems of the world, like
Heine's German professor who knit together fragments of
hfe and made an intelligible system out of them, 1s not,
I beheve, any more feasible than the discovery of the
philosopher’s stone. What 1s feasible 1s the understanding
of general forms, and the division of traditional problems
mto a number of separate and less baffling questions.
“ Divide and conquer " 1s the maxim of success here as
elsewhere.

Let us 1illustrate these somewhat general maxims by
examiming their application to the philosophy of space,
for it 1s only in application that the meaning or impor-
tance of a method can be understood. Suppose we are
confronted with the problem of space as presented in
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Kant’s Transcendental ZAsthetic, and suppose we wish
to discover what are the elements of the problem and
what hope there 1s of obtaining a solution of them It
will soon appear that three entirely distinct problems,
belonging to different studies, and requiring dfferent
methods for their solution, have been confusedly combined
in the supposed single problem with which Kant 1s
concerned. There 15 a problem of logic, a problem of
physics, and a problem of theory of knowledge Of
these three, the problem of logic can be solved exactly
and perfectly , the problem of physics can probably be
solved with as great a degrec of certainty and as great
an approach to exactness as can be hoped 1n an empincal
region , the problem of theory of knowledge, however,
remains very obscure and very difficult to deal with.
Let us see how these three problems arise

(1) The logical problem has arisen through the
suggestions of non-Euclidean geometry Given a body
of geometrical propositions, 1t 1s not difficult 1o find
a munimum statement of the axioms from which this
body of propositions can be deduced It 1s also not
difficult, by dropping or altering some of these axioms,
to obtain a more general or a different geometry, having,
from the point of view of pure mathematics, the same
logical coherence and the same title to 1espect as the
more famibar Euclhidean geometry The Euchdean
geomelry itself 1s true perhaps of actual space (though
this 1s doubtful), but certamnly of an infinite number of
purely arithmetical systems, each of which, from the
point of view of abstract logic, has an equal and inde-
feasible right to be called a Euchdean space. Thus
space as an object of logical or mathematical study loses
1ts uniqueness , not only are there many kinds of spaces,
but there are an nfimty of examples of each kind,
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though 1t 1s difficult to find any kind of which the space
of physics may be an example, and 1t 1s impossible to
find any kind of which the space of physics 1s certainly
an example As an illustration of one possible logical
system of geometry we may consider all relations of
three terms which are analogous 1n certain formal respects
to the relation * between " as 1t appears to be in actual
space. A space 1s then defined by means of one such
three-term relation. The points of the space are all the
terms which have this relation to something or other,
and their order in the space in question 1s determined
by this relation. The points of one space are necessarily
also pomts of other spaces, since there are necessarily
other three-term relations having those same points for
their field The space in fact 1s not determined by the
class of its pownts, but by the ordering three-term rela-
tion. When enough abstract logical properties of such
relations have been enumerated to determine the resulting
kind of geometry, say, for example, Euchdean geometry,
1t becomes unnecessary for the pure geometer m his ab-
stract capacity to distinguish between the various relations
which have all these properties. He considers the whole
class of such relations, not any single one among them
Thus 1 studymng a given kind of gcometry the pure
mathematician 1s studymg a certam class of relations
defined by means of ccrtamn abstract logical properties
which take the place of what used to be called axioms
The nature of gcomctrical reasoming therefore 1s purely
deductive and purely logical , if any special epistemolo-
gical peculianties are to be found in geometry, 1t must
not be 1n the reasoning, but 1n our knowledge concerning
the axioms in some given space

(2) The physical problem of space is both more in-
teresting and more difficult than the logical problem
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The physical problem may be stated as follows : {o find
in the physical world, or to construct from physical
materials, a space of one of the kinds enumerated by the
logical treatment of gcometry. This problem derives
its difficulty from the attempt to accommodate to the
roughness and vaguencss of the real world some system
posscssing the logical clearness and exactitude of puie
mathematics. That this can be done with a certan
degree of approximation 1s fairly cvident If I sce three
people A, B, and C sitting in a row, I become aware of
the fact which may be expressed by saymg that B 1s be-
tween 4 and C rather than that 4 1s between B and C,
or C 1s between 4 and B. This relation of * between ”
which 1s thus percetved 1o hold has some of the abstract
logical propertics of those three-term rclations which,
we saw, glve rise to a gcometry, but 1ts properties fail to
be exact, and arec not, as empirically given, amenable
to the kind of tieatment at which geometry aims. In
abstract geomet1y we deal with points, straight lines, and
planes ; but the three people 4, B, and C whom T see
sitling 1 a row arc not cxactly points, nor 1s the row
exactly a straight line. Nevertheless physics, which
formally assumcs a space contamning points, straight
lines, and plancs, 1s found empirically to give results
applicable to the sensible world It must therefore be
possible to find an inteipretation of the points, stiaight
Imes, and planes of physics in terms of physical data, or
at any rate 1n terms of data together with such hypo-
thetical additions as secm least open to question. Since
all data suffer from a lack of mathematical precision
through bemng of a certain size and somewhat vague in
outhne, 11 1s plain that if such a notion as that of a pomnt
1s to find any apphication to empirical material, the pomnt
must be neither a datum nor a hypothetical addition to
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data, but a comstruction by means of data with their
hypothetical additions. It is obvious that any hypo-
thetical filling out of data is less dubious and unsatis-
factory when the additions are closely analogous to data
than when they are of a radically different sort. To
assume, for example, that objects which we see continue,
after we have turned away our eyes, to be more or less
analogous to what they were while we were looking, is
a less violent assumption than to assume that such objects
are composed of an infinite number of mathematical
points. Hence 1n the physical study of the geometry
of physical space, points must not be assumed ab initio as
they are in the logical treatment of geometry, but must
be constructed as systems composed of data and hypo-
thetical analogues of data We are thus led naturally
to define a physical point as a certain class of those
objects which are the ultimate constituents of the physical
world. It will be the class of all those objects which, as
one would naturally say, contasn the pomnt. To secure a
definition giving this result, witbout previously assuming
that physical objects are composed of points, is an agree-
able problem in mathematical logic. The solution of
this problem and the perception of its importance are
due to my friend Dr. Whitehead. The oddity of regard-
ing a point as a class of physical entities wears off with
famiharity, and ought 1n any case not to be felt by those
who maintain, as practically every one does, that points
are mathematical fictions The word “ fiction ”’ is used
ghbly in such connexions by many men who seem not
to feel the necessity of explaning how 1t can come about
that a fiction can be so useful in the study of the actual
world as the points of mathematical physics have been
found to be. By our definition, which regards a point
as a class of physical objects, it 1s explained both how
I
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the use of points can lead to important physical results,
and how we can nevertheless avoid the assumption that
points are themselves entities i the physical world.

Many of the mathematically convement properties of
abstract logical spaces cannot be either known to belong
or known not to belong to the space of physics. Such
are all the properties connected with continuity. For
to know that actual space has these properties would
require an infinite exactness of sense-perception. If
actual space 1s continuous, there are nevertheless many
possible non-continuous spaces which will be empirically
mdistingmishable from it ; and, conversely, actual space
may be non-continuous and yet empirically indistinguish-
able from a possible continuous space. Continuity,
therefore, though obtainable in the a priors region of
arithmetic, is not with certainty obtainable in the space
or time of the physical world : whether these are con-
tinuous or not would seem to be a question not only
unanswered but for ever unanswerable. From the point
of view of philosophy, however, the discovery that
a question 1s unanswerable is as complete an answer as
any that could possibly be obtained. And from the
pomnt of view of physics, where no empirical means of
distinction can be found, there can be no empirical
objection to the mathematically simplest assumptton,
whuch is that of continuity.

The subject of the physical theory of space is a very
large one, hitherto httle explored. It is associated with
a similar theory of time, and both have been forced upon
the attention of philosophically minded physicists by the
discussions which bave raged concerning the theory of
relativity.

(3) The problem with which Kant is concerned in the
Transcendental Zsthetic is primarily the epistemological
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problem: “How do we come to have knowledge of
geometry @ priori?” By the distinction between the
logical and physical problems of geometry, the bearing
and scope of this question are greatly altered. Our
knowledge of pure geometry is @ priori but is wholly
logical. Our knowledge of physical geometry is synthetic,
but is not @ priwri. Our knowledge of pure geometry
is hypothetical, and does not enable us to assert, for
example, that the axiom of parallels is true in the physical
world. Our knowledge of physical geometry, while it
does enable us to assert that this axiom 1s approximately
verified, does not, owing to the inewvitable inexactitude
of observation, enable us to assert that it is vernfied
exactly. Thus, with the separation which we have made
between pure geometry and the geometry of physics, the
Kantian problem collapses. To the question, “ How
is synthetic a priori knowledge possible?” we can
now reply, at any rate so far as geometry is concerned,
It is not possible,” if ““synthetic’ means ““not de-
ducible from logic alone.” Our knowledge of geometry,
like the rest of our knowledge, 1s denived partly from
logic, partly from sense, and the peculiar position which
1 Kant’s day geometry appeared to occupy 1s seen now
to be a delusion. There are still some philosophers, it 1s
true, who maintain that our knowledge that the axiom of
parallels, for example, 1s true of actual space, 1s not to
be accounted for empirically, but 1s as Kant maintained
denved from an a priors intwition This position is not
logically refutable, but I think 1t loses all plausibility as
soon as we realise how complicated and derivative 1s
the notion of physical space. As we have seen, the
application of geometry to the physical world in no way
demands that there should really be pomnts and straight
Lines among physical entities. The principle of economy,
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therefore, demands that we should abstain from assum-
ing the existence of points and straight lines. As soon,
however, as we accept the view that points and straight
Iines are comphcated constructions by means of classes
of physical entities, the hypothesis that we have an
a priori intuition enabling us to know what happens to
straight lines when they are produced indefinitely becomes
extremely strained and harsh ; nor do I think that such
an hypothesis would ever have arisen 1n the mind of a
philosopher who had grasped the nature of physical
space. Kant, under the influence of Newton, adopted,
though with some vacillation, the hypothesis of absolute
space, and this hypothesis, though logically unobjection-
able, is removed by Occam’s razor, since absolute space
is an unnecessary entity in the explanation of the physical
world. Although, therefore, we cannot refute the Kantian
theory of an a priori intwition, we can remove its grounds
one by one through an analysis of the problem. Thus, here
as m many other philosophical questions, the analytic
method, while not capable of arriving at 2 demonstrative
result, 1s nevertheless capable of showing that all the
positive grounds in favour of a certain theory are fallacious
and that a less unnatural theory is capable of accounting
for the facts.

Amnother question by which the capacity of the analytic
method can be shown is the question of reahism. Both
those who advocate and those who combat realism seem
to me to be far from clear as to the nature of the problem
which they are discussing. If we ask : “ Are our objects
of perception 7¢al and are they fndependent of the per-
cpient ? ”’ 1t must be supposed that we attach some
meaning to the words “real ” and ‘‘ independent,” and
yet, 1f either side in the controversy of realism 1s
asked to define these two words, their answer is pretty
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sure to embody confusions such as logical analysis will
reveal.

Let us begin with the word ““ real.” There certainly are
objects of perception, and therefore, if the question
whether these objects are real 15 to be a substantial
question, there must be in the world two sorts of objects,
namely, the real and the unreal, and yet the unreal is
supposed to be essentially what there isnot. The question
what properties must belong to an object in order to
make it real is one to which an adequate answer is seldom
if ever forthcoming. There is of course the Hegelian
answer, that the real is the self-consistent and that noth-
ing is self-consistent except the Whole ; but this answer,
true or false, is not relevant in our present discussion,
which moves on a Jower plane and is concerned with the
status of objects of perception among other objects of
equal fragmentariness. Objects of perception are con-
trasted, in the discussions concerning reahism, rather with
psychical states on the one hand and matter on the other
hand than with the all-inclusive whole of things. The
question we have therefore to consider is the question
as to what can be meant by assigning * reality ”’ to some
but not all of the entities that make up the world. Two
elements, I think, make up what is felt rather than thought
when the word “ reality  is used in this sense. A thing
is real if it persists at times when it 1s not perceived ; or
again, a thing is real when 1t 1s correlated with other things
in a way which experience has led us to expect. It will
be seen that reality in either of these senses is by no
means necessary to a thing, and that in fact there might
be a whole world in which nothing was real in either of
these senses. It might turn out that the objects vf per-
ception failed of reality 1n one or both of these respects,
without its being in any way deducible that they are
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not parts of the external world with which physics deals
Similar remarks will apply to the word “ independent.”
Most of the associations of this word are bound up with
ideas as to causation which it 1s not now possible to
maintain. 4 1s mdependent of B when B 1s not an
indispensable part of the cause of 4. But when 1t 1s
recognised that causation 1s nothing more than correla-
tion, and that there are correlations of simultaneity as
well as of succession, 1t becomes evident that there 1s
no uniqueness 1n a series of casual antecedents of a g@iven
event, but that, at any point where there 1s a correlation
of simultaneity, we can pass from one line of antecedents
to another in order to obtamn a new series of causal
antecedents It will be necessary to specify the causal
law according to which the antecedents are to be con-
sidered. I received a leiter the other day from a corre-
spondent who had been puzzled by various philosophical
questions. After enumerating them he says: * These
questions led me from Bonn to Strassburg, where I found
Professor Simmel.” Now, 1t would be absurd to deny
that these questions caused his body to move from
Bonn to Strassburg, and yet 1t must be supposed that a
set of purely mechanical antecedents could also be found
which would account for this transfer of matter from one
place to another. Owing to this plurality of causal series
anteccdent to a given event, the notion of the cause
becomes indefimite, and the question of independence
becomes correspondingly ambiguous Thus, instead of
askirg sumply whether 4 1s independent of B, we ought
to ask whether there 1s a series detcrmined by such and
such causal laws leading from B 0 4. This pomnt 1
unporiant 1 connexion with th. particular question
of objects of perception. It may be that no objects quite
bke those which we perceive ever exist unperceived ;
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in this case there will be a causal law according to which
objects of perception are not independent of being
percetved. But even if this be the case, it may never-
theless also happen that there are purely physical causal
laws determuning the occurrence of objects which are
perceived by means of other objects which perhaps are
not perceived. In that case, 1n regard to such causal
laws objects of perception will be independent of being
perceived. Thus the question whether objects of per-
ception are independent of being perceived is, as it
stands, indeterminate, and the answer will be yes or no
according to the method adopted of making it determinate.
I believe that this confusion has borne a very large part
in prolonging the controversies on this subject, which
might well have seemed capable of remaining for ever
undecided. The view which I should wish to advacate
is that objects of perception do not persist unchanged
at times when they are not perceived, although probahly
objects more or less resembhng them do exist at such
times ; that objects of perception are part, and the only
empirically knowable part, of the actual subject-matter of
physics, and are themselves properly to be called physical ;
that purely physical laws exast determining the character
and duration of objects of perception without any
reference to the fact that they are perceived ; and that
in the establishment of such laws the propositions of
physics do not presuppose any propositions of psychology
or even the existence of mind. I do not know whether
realists would recogmse such a view as reahsm. All
that I should claim for it is, that it avoids difficulties
which seem to me to beset both realism and idealism as
hitherto advocated, and that it avoids the appeal which
they have made to i1deas which logical analysis shows
to be ambiguous A further defence and elaboration uf
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the positions which I advocate, but for which time is
lacking now, will be found indicated in my book on
Our Knowledge of the External World 1

The adoption of scientific method in philosophy, if
I am not mistaken, compels us to abandon the hope of
solving many of the more ambitious and humanly
interesting problems of traditional philosophy. Some
of these it relegates, though with httle expectation of
a successful solution, to special sciences, others 1t shows
1o be such as our capacities are essentially incapable of
solving. But there remain a large number of the re-
cogmsed problems of philosophy in regard to which the
method advocated gives all those advantages of division
into distinct questions, of tentative, partial, and pro-
gressive advance, and of appeal to principles with which,
independently of temperament, all competent students
must agree. The failure of philosophy hitherto has
been due in the main to haste and ambition : patience
and modesty, here as in other sciences, will open the
road to solid and durable progress.

* Open Court Company, 1914,
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THE ULTIMATE CONSTITUENTS
OF MATTER:!

WISH to discuss in this article no less a question
than the ancient metaphysical query, * What is
matter ? "’ The question, “ What is matter ? ”’ in so far
as it concerns philosophy, 1s, I think, already capable of
an answer which in principle will be as complete as an
answer can hope to be ; that is to say, we can separate
the problem into an essentially soluble and an essentially
insoluble portion, and we can now see how to solve the
essentially soluble portion, at least as regards its main
outlines. It is these outlines which I wish to suggest in
the present article. My main position, which is realistic,
15, I hope and believe, not remote from that of Professor
Alexander, bywhose writings on this subject I have profited
greatly.? It isalso in close accord with that of Dr. Nunn.?
Common sense is accustomed to the division of the
world into mind and matter. It is supposed by all who
have never studied philosophy that the distinction be-
tween mind and matter is perfectly clear and easy, that
the two do not at any point overlap, and that only a fool
or a philosopher could be in doubt as to whether any
given entity 1s mental or material. This simple faith

1 An address delivered to the Philosophical Society of Manchester
m February, 1915 Repnnted from The Momst, July, 1915.

1 Cf, especially Samuel Alexander, ** The Basis of Realism,"” Brifish
Acadsmy, Vol VI.

8 ** Are Secondary Qualities Independent of Perception? "’ Proc,
dnst Soc, 1gog~10, Pp 191-218.

12§
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survives in Descartes and in a somewhat modified form
in Spinoza, but with Leibniz it begins to disappear, and
from his day to our own almost every philosopher of note
has cniticised and rejected the dualism of common sense,
It is my intention 1n this article to defend this dualsm ;
but before defending 1t we must spend a few moments on
the reasons which have prompted 1its rejection.

Our knowledge of the material world 1s obtamned by
means of the senses, of sight and touch and so on. At
first 1t 1s supposed that things are just as they seem, but
two opposite sophistications soon destroy this naive
belief. On the one hand the physicists cut up matter
mto molecules, atoms, corpuscles, and as many more
such subdivisions as their future needs may make them
postulate, and the umts at which they arrive are un-
commonly different from the wisible, tangible objects of
daily hife. A unit of matter tends more and more to be
something Iike an electromagnetic field filhing all space,
though having its greatest intensity in a small region.
Matter consisting of such elements 1s as remote from
daily life as any metaphysical theory. It differs from the
theories of metaphysicians only in the fact that its
practical efficacy proves that 1t contains some measure
of truth and induces business men to invest money on the
strength of it; but, in spite of 1ts connection with the money
market, it remains a metaphysical theory none the less.

The second kind of sophistication to which the world
of common sense has been subjected 1s derived from the
psychologists and physiologists. The physiologists point
out that what we see depends upon the eye, that what we
hear depends upon the ear, and that all our senses are
liable to be affected by anything which affects the brain,
Iike alcohol or hasheesh. Psychologists point out how
much of what we think we see is supplied by association
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or unconscious inference, how much 1s mental inter-
pretation, and how doubtful is the residuum which can
be regarded as crude datum. From these facts it 1s
argued by the psychologists that the notion of a datum
passively received by the mind 1s a delusion, and 1t 15
argued by the physiologists that even 1if a pure datum of
sense could be obtained by the analysis of expenence,
still this datum could not belong, as common sense sup-
poses, to the outer world, since 1ts whole nature is con-
ditioned by our nerves and sense organs, changing as
they change in ways which it is thought impossible to
connect with any change mn the matter supposed to be
perceived. This physiologist’s argument is exposed to
the rejoinder, more specious than sohd, that our know-
ledge of the existence of the sense organs and nerves is
obtained by that very process which the physiologist has
been engaged in discrediting, since the existence of the
nerves and sense organs is only known through the
evidence of the senses themselves. This argument may
prove that some remnterpretation of the results of phy-
siology is necessary before they can acquire metaphysical
validity. But 1t does not upset the physiological argu-
ment 1 so far as this constitutes merely a reductio ad
absurdum of naive realism.

These various lines of argument prove, I think, that
some part of the behefs of common sense must be aban-
doned. They prove that, if we take these beliefs as a
whole, we are forced into conclusions which are in part
self-contradictory ; but such arguments cannot of them-
selves decade what portion of our common-sense beliefs
is in need of correction. Common sense beleves that
what we see is physical, outside the mind, and continuing
to exist if we shut our eyes or turn them in another
direction. I believe that common sense is right in
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regarding what we see as physical and (in one of
several possible senses) outside the mund, but is
probably wrong in supposing that it continues to exist
when we are no longer looking at it. It seems to
me that the whole discussion of matter has been obscured
by two errors which support each other. The first of these
is the error that what we see, or perceive through any of
our other senses, is subjective : the second is the belief
that what is physical must be persistent. Whatever
physics may regard as the ultimate constituents of matter,
it always supposes these constituents to be indestructible.
Since the immediate data of sense are not indestructible
but in a state of perpetual flux, it is argued that these
data themselves cannot be among the ultimate con-
stituents of matter. I believe this to be a sheer mistake.
The persistent particles of mathematical physics I regard
as logical constructions, symbolic fictions enabling us to
express compendiously very complicated assemblages of
facts ; and, on the other hand, I believe that the actual
data 1n sensation, the immediate objects of sight or touch
or hearing, are extra-mental, purely physical, and among
the ultimate constituents of matter.

My meaning 1n regard to the impermanence of physical
entities may perhaps be made clearer by the use of Berg-
son’s favourite illustration of the cimematograph. When
I first read Bergson’s statement that the mathematician
concerves the world after the analogy of a cinematograph,
I had never seen a cinematograph, and my first visit to
one was determuned by the desire to verfy Bergson's
statement, which I found to be completely true, at least
so far as I am concerned. When, 1n a picture palace, we
see a man rolling down hill, or running away from the
police, or falling into a river, or doing any of those other
things to which men 1n such places are addicled, we know
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that there is not really only one man moving, but a suc-
cession of films, each with a different momentary man.
The 1illusion of persistence anses only through the ap-
proach to continuity in the series of momentary men.
Now what I wish to suggest is that in this respect the
cmmema is a better metaphysiclan than common sense,
physics, or philosophy. The real man too, I believe,
however the police may swear to his 1dentity, is really a
series of momentary men, cach different one from the
other, and bound together, not by a numencal identity,
but by continuity and certain imntrinsic causal laws. And
what applies to men applies equally to tables and chairs,
the sun, moon and stars. Each of these is to be regarded,
not as one single persistent entity, but as a sertes of
entities succeeding each other in time, each lasting for a
very brief period, though probably not for a mere mathe-
matical mstant. In saymg this I am only urging the
same kind of division in time as we are accustomed to
acknowledge in the case of space. A body which fils a
cubic foot will be admitted to consist of many smaller
bodies, each occupying only a very tiny volume ; similarly
a thing which persists for an hour is to be regarded as
composed of many things of less duration. A true theory
of matter requires a division of things into time-corpuscles
as well as into space-corpuscles.

The world may be conceived as consisting of a multi-
tude of entities arranged mn a certain pattern. The
entities which are arranged I shall call “ particulars.”
The arrangement or pattern results from relations among
particulars. Classes or senies of particulars, collected to-
gether on account of some property which makes it con-
venient to be able to speak of them as wholes, are what
I call logical constructions or symbohc fictions. The par-
ticulars are to be conceived, not on the analogy of bncks
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in a bullding, but rather on the analogy of notes m a
symphony. The ultimate constituents of a symphony
(apart from relations) are the notes, each of which lasts
only for a very short time. We may collect togcther
all the notes played by one instrument : these may be
regarded as the analogues of the successive particulars
which common sense would regard as successive states of
one “ thing.”” But the “ thing ”’ ought to be regarded as
no more ‘“real” or “substantial” than, for example,
the réle of the trombone. As soon as “ things * are con-
ceived in this manner 1t will be found that the difficulties
in the way of regarding immediate objects of sense as
physical have largely disappeared.

When people ask, “ Is the object of sense mental or
physical ? ”’ they seldom have any clear idea erther what
is meant by ‘ mental ”’ or * physical,” or what critena
are to be applied for deciding whether a given entity
belongs to one class or the other I do not know how to
give a sharp definition of the word ‘“ mental,”” but some-
thing may be done by enumerating occurrences which are
mdubitably mental : believing, doubting, wishing, willing,
being pleased or pained, are certainly mental occurrences,
so are what we may call experiences, seeing, hearing,
smelling, perceiving generally. But it does not follow
from this that what 1s seen, what is heard, what 1s smelt,
what 1s percerved, must be mental. When I see a flash
of lightning, my seeing of it 15 mental, but what I see,
although 1t 1s not quite the same as what anybody else
sees at the same moment, and although it seems very
unhke what the physicist would describe as a flash of
lightrung, 1s not mental. I maintain, in fact, that if the
physicist could describe truly and fully all that occurs 1n
the physical world when there is a flash of lightning, 1t
would contain as 2 constituent what I see, and also what
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is seen by anybody else who would commonly be said to
see the same flish. What I mean may perhaps be made
plainer by saymng that if my body could remain in
exactly the same state in which 1t 1s, although my mind
had ceased to exist, precisely that object which I now see
when I see the flash would exast, although of course I
should not see 1t, since my seeing 1s mental. The prn-
cipal reasons which have led people to reject this view
have, I thiak, been two . first, that they did not ade-
quately distinguish between my seeing and what I see;
secondly, that the causal dependence of what I see upon
my body has made people suppose that what I see can-
not be “outside "’ me. The first of these reasons need
not detain us, since the confusion only needs fo be
pointed out in order to be obviated; but the second
requires some discussion, since it can only be answered
by removing current misconceptions, on the one hand as
to the nature of space, and on the other, as to the mean-
ing of causal dependence.

When people ask whether colours, for example, or
other secondary qualities are mside or outside the mind,
they seem to suppose that their meaning must be clear,
and that it ought to be possible to say yes or no without
any further discussion of the terms mvolved. In fact,
however, such terms as “ inside ”* or ““ outside " are very
ambiguous. What 1s meant by asking whether this or
thatis “in " themind? Themndisnot likecabagora pie;
it does not occupy a certain region 1n space, or, if (in a sense)
it does, what 1s in that region 1s presumably part of the
brain, which would not be said to be i the mind. When
people say that sensible qualities are in the mind, they
do not mean * spatially contamned " in the sense in
which the blackbirds were in the pie. We might regard
the mind as an assemblage of particulars, namely, what
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would be called “states of mind,” which would belong
together in virtue of some specific common quahty. The
common quality of all states of mind would be the quality
designated by the word “ mental **; and besides this we
should have to suppose that each separate person's
states of mind have some common characteristic distin-
guishing them from the states of mind of other people.
Ignoring this latter point, let us ask ourselves whether
the quality designated by the word ““ mental ”* does, as a
matter of observation, actually belong to objects of sense,
such as colours or noises. I think any candid person
must reply that, however difficult it may be to know what
we mean by ‘‘mental,” it is not difficult to see that
colours and noises are not mental in the sense of having
that intrinsic peculiarity which belongs to beliefs and
wishes and volitions, but not to the physical world
Berkeley advances on this subject a plausible argument?
which seems 10 me to rest upon an ambiguity in the word
“pain.’”” He argues that the reahst supposes the heat
which he feels in approaching a fire to be something
outside his mind, but that as he approaches nearer and
nearer to the fire the sensation of heat passes imper-
ceptibly inte pain, and that no one could regard pain as
something outside the mind. In reply to this argument,
1t should be observed in the first place that the heat of
which we are immediately aware is not 1n the fire but in
our own body. It is only by inference that the fire 1s
judged to be the cause of the heat which we feel in our
body. In the second place (and this is the more im-
portant point), when we speak of pain we may mean one
of two things : we may mean the object of the sensation
or other experience which has the quality of being painful,

* First dialogue between Hylas and Philonous, Works (Fraser’s
edition 1g901), I, p. 384,
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or we may mean the quality of painfulness itself. When
a man says he has a pain in his great toe, what he means
15 that he has a sensation associated with his great toe
and having the quality of painfulness. The sensation
itself, like every sensation, conmsists 1n experiencing a
sensible object, and the experiencing has that qualty of
pamnfulness which only mental occurrences can have, but
which may belong 1o thoughts or desires, as well as to
sensations. But in common language we speak of the
sensible object experienced 1 a painful sensation as a
pam, and 1t is this way of speaking which causes the
confusion upon which the plausibiity of Berkeley’s
argument depends. It would be absurd to attribute the
quality of painfulness to anything non-mental, and hence
1t comes to be thought that what we call a pain in the toe
must be mental. In fact, however, 1t is not the sensible
object in such a case which is painful, but the sensation,
that is to say, the experience of the sensible object. As
the heat which we experience from the fire grows greater,
the experience passes gradually from bemng pleasant to
being painful, but neither the pleasure nor the pain is a
quality of the object experienced as opposed to the
experience, and it 1s therefore a fallacy to argue that this
object must be mental on the ground that pamnfulness can
only be attributed to what 1s mental.

If, then, when we say that something is in the mind
we mean that it has a certain recognisable intrinsic
characteristic such as belongs to thoughts and desires, it
must be maintained on grounds of immediate inspection
that objects of sense are not in any mind.

A different meaning of “in the mind " is, however, to
be inferred from the arguments advanced by those who
regard sensible objects as being in the mind. The argu-

ments used are, in the main, such as would prove the
K
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causal dependence of objects of sense upon the percipient.
Now the notion of causal dependence 1s very obscure and
difficult, much more so in fact than is generally realised
by philosophers I shall return 1o this point in a moment
For the present, however, accepling the notion of causal
dependence without criticism, I wish to urge that the
dependence in question is rather upon our bodies than
upon our minds. The visual appearance of an object 1s
altered 1f we shut one eye, or squint, or look previously
at something dazzling , but all these are bodily acts, and
the alterations which they effect are to be explaincd by
physiclogy and optics, not by psychology.! They are 1n
fact of exactly the same kind as the alterations effected
by spectacles or a microscope. They belong therefore to
the theory of the physical world, and can have no bearing
upon the question whether what we see 1s causally
dependent upon the mind. What they do tend to prove,
and what I for my part have no wish to deny, 1s that what
we see is causally dependent upon our body and 1s not,
as crude common sense would suppose, something which
would exist equally if our eyes and nerves and bram
were absent, any more than the visual appearance pre-
sented by an object seen through a microscope would re-
main if the microscope were removed. So long as 1t 1s
supposed that the physical world is composed of stableand
more or less permanent constiiuents, the fact that what we
see 1s changed by changes 1n our body appears to afford
reason for regarding what we see as not an ultimate con-
stituent of matter. Butif1itisrecognised that the ulimate
constituents of matter are as circumscribed 1n duration as
1n spatial extent, the whole of this difficully vanishes.
There remains, however, another difficulty, connected
vinth space. When we look at the sun we wish to know
! This point has been well urged by the American realists,
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something about the sun itself, which 1s ninety-thres
million miles away ; but what we see is dependent upon
our eyes, and it 1s difficult to suppose that our eyes can
affect what happens at a distance of ninety-three mllion
miles. Physics tells us that certamn electromagnetic
waves start from the sun, and reach our eyes after about
eight minutes. They there produce disturbances in the
rods and cones, thence in the optic nerve, thence in the
brain. At the end of this purely physical series, by some
odd miracle, comes the expertence which we call * seeing
the sun,” and it is such experiences which form the whole
and sole reason for our belief in the optic nerve, the rods
and cones, the ninety-three million miles, the electro-
magnetic waves, and the sun itself. It 1s this curious
oppositeness of direction between the order of causation
as affirmed by physics, and the order of evidence as
revealed by theory of knowledge, that causes the most
serious perplexities in regard to the nature of physical
reality. Anything that invalidates our seeing, as a source
of knowledge concerning physical reality, invalidates also
the whole of physics and physiology. And yet, starting
from a common-sense acceptance of our seeing, physics has
been led step by step to the construction of the causal chain
in which our seemng is the last hink, and the immediate
object which we see cannot be regarded as that initial cause
which we believe 10 be ninety-three million mles away, and
which we are mclined to regard as the *“real ’ sun.

I have stated this difficulty as forcibly as I can, be-
cause I believe that 1t can only be answered by a radical
analysis and reconstruction of all the conceptions upon
whose employment it depends.

Space, time, matter and cause, are the chief of these
conceptions. Let us begin with the conception of cause.

Causal dependence, as I observed a moment ago, is a
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conception which it is very dangerous to accept at 1its face
value. There exists a notion that in regard to any event
there 1s something which may be called Zhe cause of that
event—some one definite occurrence, without which the
event would have been impossible and with which 1t be-
comes necessary. An event 1s supposed to be dependent
upon its cause 1 some way which 1n 1t 1s not dependent
upon other things. Thus men will urge that the mind 1s
dependent upon the bram, or, with equal plausibility, that
the brain 1s dependent upon the mind. It seems not im-
probable that if we had sufficient knowledge we could
infer the state of a man’s mind from the state of his brain,
or the state of his brain from the state of his mind. So
long as the usual conception of causal dependence is re-
tained, this state of affairs can be used by the matenahst
to urge that the state of our bramn causes our thoughts,
and by the idealist to urge that our thoughts cause the
state of our brain. Either contention 1s equally vahd or
equally mvalid. The fact seems to be that there are many
correlations of the sort which may be called causal, and
that, for example, either a physical or a mental event can
be predicted, theoretically, either from a sufficient number
of physical antecedents or from a sufficient number of
mental antecedents. To speak of Zhe cause of an event 1s
therefore misleading. Any set of antecedents from which
the event can theoretically be inferred by means of correla-
tions might be called & cause of the event. But to speak of
the cause is to imply a uniqueness which does not exist.
The relevance of this to the experience which we call
“ seeing the sun ”’ 1s obvious. The fact that there exdists
a chamn of antecedents which makes our seeing dependent
upon the eyes and nerves and brain does not even tend to
show that there 1s not another chain of antecedents 1n
which the eyes and nerves and brain as physical things
are ignored. If we are to escape from the dilemma which
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seemed to arise out of the physiological causation of what
we see when we say we see the sun, we must find, at least
in theory, a way of stating causal laws for the physical
world, 1n which the units are not material things, such as
the eyes and nerves and brain, but momentary particulars
of the same sort as our momentary visual object when we
look at the sun. The sun itself and the eyes and nerves
and brain must be regarded as assemblages of momentary
particulars. Instead of supposing, as we naturally do
when we start from an uncritical acceptance of the
apparent dicta of physics, that maffer is what is * really
real”’ in the physical world, and that the immediate
objects of sense are mere phantasms, we must regard
matter as a logical construction, of which the con-
stituents will be just such evanescent particulars as
may, when an observer happens to be present, become
data of sense to that observer. What physics regards as
the sun of exght minutes ago will be a whole assemblage
of particulars, existing at different times, spreading out
from a centre with the velocity of light, and containing
among their number all those visual data which are seen
by people who are now looking at the sun. Thus the sun
of eight minutes ago is a class of particulars, and what I
see when I now look at the sun is one member of this
class. The various particulars constituting this class
will be correlated with each other by a certain continuity
and certain intrinsic laws of variation as we pass out-
wards from the centre, together with certain modifica-
tions correlated extrinsically with other particulars which
are not members of this class. It is these extrinsic
modifications which represent the sort of facts that, mn
our former account, appeared as the influence of the eyes
and nerves in modifying the appearance of the sun.?

1 Cf. T. P Nunn, “ Are Secondary Qualities Independent of Per-
ception 2 ' Proc. Anigt Soc , 19og—19I0.
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The prima facie difficulties in the way of this view are
chiefly derived from an unduly conventional theory of
space. It might seem at first sight as if we had packed the
world much fuller than it could possibly hold. At every
place between us and the sun, we said, there is to be a
particular which 1s tc be a member of the sun asit wasa
few minutes ago. There will also, of course, have to be a
particular whach is a member of any planet or fixed star
that may happen to be visible from that place. At the
place where 1 am, there will be particulars which will be
members severally of all the * things ”’ I am now said to
be percerving. Thus throughout the world, everywhere,
there will be an enormous number of particulars co-
existing in the same place. But these troubles result
from contenting ourselves too readily with the merely
three-dimensional space to which schoolmasters have
accustomed us. The space of the real world 1s a space of
six dimensions, and as soon as we realise this we see that
there is plenty of room for all the particulars for which
we want to find positions. In order to realise this we
have only to return for a moment from the polished space
of physics to the rough and untidy space of our immediate
sensible experience. The space of one man’s sensible
objects 1s a three-dimensional space. It does not appear
probable that two men ever both perceive at the same
fime any one sensible object ; when they are said to see
the same thing or hear the same noise, there will always
be some difference, however slight, between the actual
shapes seen or the actual sounds heard. If thisis so, and
if, as is generally assumed, position in space is purely
relative, 1t follows that the space of one man’s objects
and the space of another man'’s objects have no place in
common, that they are in fact different spaces, and not
merely different parts of one space. I mean by this that
such mmmediate spatial relations as are perceived to hold
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between the different parts of the sensible space perceived
by one man, do not hold between parts of senstble spaces
perceived by different men. There are therefore 2 multi-
tude of three~dimensional spaces 1n the world : there are
all those perceived by observers, and presumably also
those which are not perceived, merely because no observer
is switably situated for perceiving them.

But although these spaces do not have to one another
the same kind of spatial relations as obtain between the
parts of one of them, 1t 1s nevertheless possible to arrange
these spaces themselves mn a three-dimensional order
This 1s done by means of the correlated particulars which
we regard as members (or aspects) of one physical thing
When a number of people are said to see the same object,
those who would be said to be near to the object see a
particular occupying a larger part of their field of vision
than 1s occupred by the corresponding particular seen by
people who would be said to be farther from the thing.
By means of such considerations 1t 1s possible, in ways
which need not now be further specified, to arrange all
the different spaces 1n a three-dimensional series. Since
each of the spaces 1s 1tself three-dimensional, the whole
world of particulars is thus arranged m a six-dimensional
space, that 1s to say, s1x co-ordinates will be required to
assign completely the position of any given particular,
namely, three to assign 1ts position 1n 1ts own space and
three more to assign the position of its space among the
other spaces.

There are two ways of classifying particulars : we may
take together all those that belong to a given * perspec-
tive,” or all those that are, as common sense would say,
different “‘ aspects * of the same * thing ” For example,
if I am (as 1s said) seeing the sun, what I see belongs to
two assemblages : (1) the assemblage of all my present
objecis of sense, whach 15 what I call a ** perspective ',
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(2) the assemblage of all the different particulars which
would be called aspects of the sun of eight minutes
ago—this assemblage is what I define as besng the sun of
eight minutes ago. Thus “ perspectives "’ and * things "
are merely two different ways of classifying particulars, It
1s to be observed that there is no a priors necessity for
particulars to be susceptible of this double classification.
There may be what might be called ““ wild *’ particulars,
not having the usual relations by which the classification
15 effected; perhaps dreams and hallucmnations are
composed of particulars which are * wild "’ in this sense.

The exact definition of what is meant by a perspective
1s not quite easy. So long as we confine ourselves to
visible objects or to objects of touch we might define the
perspective of a given particular as “ all particulars which
have a simple (direct) spatial relation to the given par-
ticular.” Between two patches of colour which I see
now, there 1s a direct spatial relation which I equally see.
But between patches of colour seen by different men
there is only an indirect constructed spatial relation by
means of the placing of ““things” 1n physical space
(which is the same as the space composed of perspec-
tives). Those particulars which have direct spatial
relations to a given particular will belong to the same
perspective. But 1if, for example, the sounds which I
hear are to belong to the same perspective with the
patches of colour which I see, there must be particulars
which have no direct spatial relation and yet belong to
the same perspective. We cannot define a perspective
as all the data of one percipient at one time, because we
wish to allow the possibiity of perspectives which are
not perceived by any one. There will be need, therefore,
in defining a perspective, of some principle derived
neither from psychology nor from space.

Such a principle may be obtained from the considera-
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tion of #me. The one all-embracing time, hke the one
all-embracing space, is a construction ; there is no direcs
time-relation between particulars belonging to my per-
spective and particulars belonging to another man’s. On
the other hand, any two particulars of which I am aware
are either simultaneous or successive, and their simul-
taneity or successiveness 1s sometimes 1itself a datum to
me. We may therefore define the perspective to which a
given particular belongs as “ all particulars simultaneous
with the given particular,” where * simultaneous " is to
be understood as a direct sumple relation, not the deriva-
tive constructed relation of physics. It may be observed
that the mtroduction of *'local time " suggested by the
principle of relativity has effected, for purely scientific
reasons, much the same multiplication of times as we
have just been advocating.

The sum-total of all the particulars, that are (directly)
either simultaneous with or before or after a given par-
ticular may be defined as the * biography "’ to which that
particular belongs. It will be observed that, just as a
perspective need not be actually perceived by any one,
so a biography need not be actually hived by any one.
Those biographies that are lived by no one are called
“ official.”

The definition of a “ thing "’ 1s effected by means of
continuity and of correlations which have a certain
differential independence of other * things.” That is to
say, given a particular mn one perspective, there will
usually in a neighbouring perspective be a very similar
particular, differing from the given particular, to the first
order of small quantities, according to a law involving
only the difference of position of the two perspectives in
perspective space, and not any of the other “ things ” in
the universe. It is this continuity and differential in-
dependence 1n the law of change as we pass from one
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perspective to another that defines the class of particulars
which 1s to be called ‘“ one thing.”

Broadly speaking, we may say that the physicist finds
it convenient to classify particulars into * things,” while
the psychologist finds it convement to classify them into
* perspectives "’ and ““ biographies,” since one perspective
may constitute the momentary data of one percipient, and
one biography may constitute the whole of the data of
one percipient throughout his hife

We may now sum up our discussion. Our object Las
been to discover as far as possible the nature of the
ultimate constituents of the physical world When I
speak of the “ physical world,” I mean, to begin with,
the world dealt with by physics. It is obvious that
physics 1s an empirical science, giving us a certain amount
of knowledge and based upon evidence obtaned through
the senses. But partly through the development of
physics itself, party through arguments derived from
physiology, psychology or metaphysics, 1t has come to
be thought that the immediate data of sense could not
themselves form part of the ultimate constituents of the
physical world, but were in some sense “ mental,” “in
the mind,” or “ subjective.” The grounds for this view,
in so far as they depend upon physics, can only be ade-
quately dealt with by rather elaborate constructions
depending upon symbolic logic, showing that out of such
matenals as arc provided by the scnses 1t is possible to
construct classes and series having the properties which
physics assigns to matter. Since this argument 1s diffi-
cult and technical, I have not embarked upon 1t 1n this
article. But in so far as the view that sense-data are
“ mental "’ rests upon physiology, psychology, or meta-
physics, I have tried to show that it rests upon con-
fusions and prejudices—prejudices 1n favour of per-
manence 1n the ulumate constituents of matter, and
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confusions derived from unduly simple notions as to
space, from the causal correlation of sense-data with
sense-organs, and from failure to distingmish between
sense-data and sensations. If what we have said on
these subjects is valbd, the existence of sense-data is
logically independent of the existence of mind, and 1s
causally dependent upon the body of the percipient rather
than upon his mind. The causal dependence upon the
body of the percipient, we found, 1s a more complicated
matter than 1t appears to be, and, Iike all causal depend-
ence, is apt to give rise to erroneous beliefs through mis-
conceptions as to the nature of causal correlation. If we
have been right in our contentions, sense-data are merely
those among the ultimate constituents of the physical
world, of which we happen to be immediately aware ;
they themselves are purely physical, and all that 1s mental
in connection with them 1s our awareness of them, which
is irrelevant to their nature and to their place 1 physics.

Unduly simple notions as to space have been a great
stumbling-block to reahsts When two men look at the
same table, it 1s supposed that what the one sees and
what the other sees are in the same place. Since the
shape and colour are not quite the same for the two men,
this raises a difficulty, hastily solved, or rather covered
up, by declaring what each sees to be purely “sub-
jective “—though 1t would puzzle those who use this ghb
word to say what they mean by 1t. The truth seems to
be that space—and time also—is much more complicated
than 1t would appear to be from the finished structure of
physics, and that the one all-embracing three-dimensional
space is a logical comstruction, obtamned by means of
correlations from a crude space of six dimensions. The
partiiculars occupying this six-dumensional space, classi-
fied 1n one way, form “ things,” from which with certain
further manipulations we can obtain what physics can
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regard as matter; classified in another way, they form
* perspectives ” and * biographies,” which may, if a
suitable percipient happens to exist, form respectively
the sense-data of a momentary or of a total experience.
It 1s only when physical “ things " have been dissected
into series of classes of particulars, as we have done, that
the conflict between the point of view of physics and the
point of view of psychology can be overcome. This con-
flict, if what has been said 1s not mistaken, flows from
different methods of classification, and vanishes as soon
as its source is discovered.

In favour of the theory which I have briefly outhned,
I do not claim that it 1s certainly true Apart from the
likelthood of mistakes, much of 1t 1s avowedly hypo-
thetical. What I do claim for the theory 1s that 1t may
be true, and that this is more than can be said for any
other theory except the closely analogous theory of
Leibniz. The difficulties besetting realism, the con-
fusions obstructing any philosophical account of physics,
the dilemma resulting from discrediting sense-data,
which yet remain the sole source of our knowledge of the
outer world—all these are avoided by the theory which I
advocate. This does not prove the theory to be true,
since probably many other theories might be invented
which would have the same merits. But 1t does prove
that the theory has a better chance of being true than
any of 1ts present competitors, and 1t suggests that what
can be known with certainty is hikely to be discoverable
by taking our theory as a starting-pomnt, and gradually
freeing it from all such assumptions as seem irrelevant,
unnecessary, or unfounded. On these grounds, I recom-
mend 1t to attention as a hypothesis and a basis for further
work, though not as itself a finished or adequate solution
of the problem with which it deals.



VIII

THE RELATION OF SENSE-DATA
TO PHYSICS

I. THE PROBLEM STATED

HYSICS 1s said to be an empirical science, based
upon observation and experiment.

It 1s supposed to be verifiable, i.e. capable of calcu-
lating beforehand results subsequently confirmed by
observation and experiment.

What can we learn by observation and experiment ?

Nothing, so far as physics is concerned, except imme-
diate data of sense: certain patches of colour, sounds,
tastes, smells, etc., with certain spatio-temporal rela-
tions.

The supposed contents of the physical world are prima
Jfacie very different from these : molecules have no colour,
atoms make no noise, electrons bave no taste, and cor-
puscles do not even smell.

If such objects are to be verified, it must be solely
through their relation to sense-data : they must have
some kind of correlation with sense-data, and must be
verifiable through their correlation alone.

But how is the correlation itself ascertained ? A cor-
relation can only be ascertained empirically by the cor-
related objects being constantly found together. But in
our case, only one term of the correlation, namely, the
sensible term, is ever found : the other term seems essen-
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tially incapable of being found. Therefore, it would seem,
the correlation with objects of sense, by which physics was
to be verified, 1s itself utterly and for ever unverifiable.

There are two ways of avoiding this result.

(1) We may say that we know some principle a priors,
without the need of empirical venfication, e.g. that our
sense-data have causes other than themselves, and ihat
something can be known about these causes by inference
from their effects. This way has been often adopted by
philosophers. It may be necessary to adopt this way to
some extent, but in so far as 1t 1s adopted physics ceases
to be empirical or based upon experiment and observa-
tion alone. Therefore this way is to be avoided as much
as possible.

(2) We may succeed in actually defining the objects of
physics as functions of sense-data. Just in so far as
physics leads to expectations, this musé be possible, since
we can only expect what can be experienced. And m so
far as the physical state of affairs 1s inferred from sense-
data, it must be capable of expression as a function of
sense-data. The problem of accomplishing this expres-
sion leads to much interesting logico-mathematical work.

In physics as commonly set forth, sense-data appear
as functions of physical objects: when such-and-such
waves impinge upon the eye, we see such-and-such
colours, and so on. But the waves are in fact inferred
from the colours, not vice versa. Physics cannot be
regarded as vahdly based upon empirical data until the
waves have been expressed as functions of the colours
and other sense-data.

Thus if physics 1s to be verifiable we are faced with the
following problem : Physics exhibits sense-data as func-
tions of physical objects, but vernfication is only possible
if physical objects can be exhibited as functions of sense-
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data. We have therefore to solve the equations giving
sense-data in terms of physical objects, so as to make
them instead give physical objects in terms of sense-
data.

II. CHARACTERISTICS OF SENSE-DATA

When I speak of a “ sense-datum,” I do not mean the
whole of what 1s given 1n sense at one time. I mean
rather such a part of the whole as might be singled out
by attention: particular patches of colour, particular
noises, and so on. There 1s some difficulty 1n deciding
what is to be considered one sense-datum : often atten-
tion causes divisions to appcar where, so far as can be
discovered, there were no divisions before. An observed
complex fact, such as that this patch of red is to the left
of that patch of blue, 1s also to be regarded as a datum
from our present point of view: epistemologically, it
does not differ greatly from a simple sense-datum as
regards 1ts function i giving knowledge. Its logical
structure 1s very different, however, from that of sense :
semse gives acquamntance with particulars, and 1s thus a
two-term relation in which the object can be named but
not asserted, and 1s inherently incapable of truth or false-
hood, whereas the observation of a complex fact, which
may be suitably called perccption, 1s not a two-term
relation, but involves the propositional form on the
object-side, and gives knowledge of a truth, not mere
acquaintance with a particular. This logical difference,
important as 1t 1s, 1s not very relevant to our present
problem ; and it will be convement to regard data of
perception as included among sense-data for the purposes
of this paper. It is to be observed that the particulars
which are constituents of a datum of perception are
always sense-data in the strict sense.
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Concerning sense-data, we know that they are there
while they are data, and this 1s the epistemological basis
of all our knowledge of external particulars (The mean-
ing of the word “ external ” of course raises problems
which will concern us later.) We do not know, except by
means of more or less precarious inferences, whether the
objects which are at one time sense-data continue to
exist at times when they are not data. Sense-data at the
times when they are data are all that we directly and
primitively know of the external world ; hence in episte-
mology the fact that they are dafa 1s allimporiant. But
the fact that they are all that we directly know gives, of
course, no presumption that they are all that there 1s. If
we could construct an impersonal metaphysic, independent
of the accidents of our knowledge and ignorance, the
privileged position of the actual data would probably
disappear, and they would probably appear as a rather
haphazard selection from a mass of objects more or less
Iike them. In saymg this, I assume only that it 1s
probable that there are particulars with which we are
not acquainted. Thus the special importance of sense-
data is in relation to epistemology, not to metaphysics.
In this respect, physics is to be reckoned as metaphysics :
it is impersonal, and nominally pays no special attention
to sense-data. It is only when we ask how physics can
be known that the importance of sense-data re-emerges.

III, SENSIBILIA

I shall give the name sensibilza to those objects which
have the same metaphysical and physical status as sense-
data, without necessarily being data to any mind. Thus
the relation of a sensibile to a sense-datum is like that of
a man to a husband: a man becomes a husband by
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entering into the relation of marriage, and sumilarly a
sensibile becomes a sense-datum by entering into the
relation of acquaintance. It 1s important to have bath
terms ; for we wish to discuss whether an object which
is at one time a sense-datum can still exist at a time
when it is not a sense-datum. We cannot ask *“Can
sense~-data exist without being given ? ” for that is like
asking *“ Can husbands exist without being married ? ”
We must ask *“ Can sensibilia exast without being given ? ”
and also ““Can a particular sensibile be at one time a
sense-datum, and at another not ? * Unless we have the
word sensibile as well as the word *sense-datum,” such
questions are apt to entangle us in trivial logical puzzles.

It will be seen that all sense-data are senstdsiza. It 1s
a metaphysical question whether all senssbilia are sense-

“data, and an epistemological question whether there
exist means of inferring sensibilia which are not data
from those that are.

A few preliminary remarks, to be amplified as we pro-
ceed, will serve to elucidate the use which I propose to
make of senssbilia.

I regard sense-data as not mental, and as being, in
fact, part of the actual subject-matter of physics. There
are arguments, shortly to be examned, for therr sub-
jectivity, but these arguments seem to me only to prove
Pphysiological subjectivity, i.e. causal dependence on the
sense-organs, nerves, and bram. The appearance which
a thing presents to us is causally dependent upon these,
in exactly the same way as it 1s dependent upon inter-
vening fog or smoke or coloured glass. Both dependences
are contained in the statement that the appearance
which a piece of matter presents when viewed from a
given place 1s a function not only of the piece of matter,
but also of the intervening medium. (The terms used in
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this statement—"* matter,” “ view from a given place,”
" appearance,” “intervening medium "—will all be de-
fined i the course of the present paper.) We have not
the means of ascertaining how things appear from places
not surrounded by brain and nerves and sense-organs,
because we cannot leave the body; but continwty
makes it not unreasonable to suppose that they present
some appearance at such places. Any such appearance
would be included among senssbilia. If—per impossibsle
~—there were a complete human body with no mund 1n-
side it, all those sensthilia would exist, 1n relation to that
body, which would be sense-data if there were a mind m
the body. What the mind adds to sensibisa, mn fact, 1s
merely awareness : everything else 1s physical or physio-
logical.

IV. SENSE-DATA ARE PHYSICAL

Before discussing this question 1t will be well to define
the sense in which the terms * mental "’ and “ physical
are to be used. The word “ physical,” 1n all preliminary
discussions, is to be understood as meaning ‘‘ what 1s
dealt with by physics.” Physics, it is plain, tells us some-
thing about some of the constituents of the actual world ;
what these constituents are may be doubtful, but it 1s
they that are to be called physical, whatever therr nature
may prove to be.

The definition of the term ‘ mental *’ is more difficult,
and can only be satisfactorlly given after many difficult
controversies have been discussed and decided. For
present purposes therefore I must content myself with
assuming a dogmatic answer to these controversies. I
ghall call a particular “ mental” when 1t 1s aware of
something, and I shall call a fact “ mental * when 1t
¢ontaing a mental particular as a constituent.
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It will be seen that the mental and the physical are not
necessarily mutually exclusive, although I know of no
reason to suppose that they overlap.

The doubt as to the correctness of our definifion of the
“mental” is of little importance i our present dis-
cussion. For what I am concerned to maintain is that
sense-data are physical, and this being granted it is a
matter of indifference in our present inquiry whether or
not they are also mental, Although I do not hold, with
Mach and James and the ‘“new realists,”” that the
difference between the mental and the physical 1s merely
one of arrangement, yet what I have to say in the present
paper is compatible with their doctrine and might have
been reached from their standpoint.

In discussions on sense-data, two questions are com-
monly confused, namely :

(1) Do sensible objects persist when we are not sensible
of them ? in other words, do sensibilia which are data ata
certain time sometimescontinue to exist at timeswhenthey
are not data ? And (2) are sense-data mental or physical ?

I propose to assert that sense-data are physical, while
yet mamtaining that they probably never persist un-
changed after ceasing to be data. The view that they do
not persist is often thought, quite erroneously mn my
opinion, to imply that they are mental ; and this has, I
believe, been a potent source of confusion in regard to
our present problem. If there were, as some have held,
a logical impossibslity in sense-data persisting after ceasing
to be data, that certainly would tend to show that they
were mental ; but if, as I contend, their non-persistence
is merely a probable inference from empirically ascer-
tained causal laws, then it carries no such implication
with it, and we are quite free to treat them as part of the
subject-matter of physics.
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Logically a sense-datum 1s an object, a particular of
which the subject 1s aware. It does not contain the
subject as a part, as for example beliefs and volitions do.
The existence of the sensc-datum is therefore not logically
dependent upon that of the subject ; for the only way,
so far as I know, in which the existence of 4 can be
logscally dependent upon the existence of B i1s when B
1s part of A. There is therefore no a priori reason why a
particular which 1s a sense-datum should not persist
after it has ceased to be a datum, nor why other similar
particulars should not exist without ever being data.
The view that sense-data are mental 1s derived, no doubt,
in part from their physiological subjectivity, but mn part
also from a failure to distinguish between sense-data and
“ sensations.” By a sensation I mean the fact consisting
in the subject’s awareness of the sense-datum. Thus a
sensation 1s a complex of which the subject 1s a con-
stituent and which therefore ismental. The sense-datum,
on the other hand, stands over against the subject as that
external object of which in sensation the subject 1s
aware. It is true that the sense-datum is 1n many cases
in the subject’s body, but the subject’s body 1s as dis-
tinct from the subject as tables and chairs are, and is in
fact merely a part of the material world. So soon, there-
fore, as sense-data are clearly distinguished from sensa-
tions, and as their subjectivity is recognised to be physio-
logical not psychical, the chief obstacles in the way of
regarding them as physical are removed.

V. ‘ SENSIBILIA "’ AND * THINGS "

But if “ sensibilia "’ are to be recognised as the ultimate
constituents of the physical world, a long and difficult
journey is to be performed before we can arrive either at
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the “thing "’ of common sense or at the ‘ matter ™ of
physics. The supposed impossibility of combining the
different sense~-data which are regarded as appearances of
the same “ thing " to different people has made it seem
as though these “ sensibila *’ must be regarded as mere
subjective phantasms. A given table will present to one
man a rectangular appearance, while to another it appears
to have two acute angles and two obtuse angles ; to one
man it appears brown, while to another, towards whom
it reflects the Light, it appears white and shiny. It is
said, not wholly without plausibility, that these different
shapes and different colours cannot co-exast simul-
taneously in the same place, and cannot therefore both
be constituents of the physical world. This argument I
must confess appeared to me until recently to be irre-
futable. The contrary opinion has, however, been ably
maintained by Dr, T. P. Nunn in an article entitled : ** Are
Secondary Qualities Independent of Perception?”’* The
supposed impossibility derives its apparent force from the
phrase : * in the same place,”” and 1t 1s precisely in this
phrase that its weakness lies. The conception of space
is too often treated in philosophy—even by those who on
reflection would not defend such treatment—as though it
were as given, sumple, and unambiguous as Kant, i his
psychological innocence, supposed It is the unperceived
ambiguity of the word “ place "’ which, as we shall shortly
see, has caused the difficulties to realists and given an un-
deserved advantage to their opponents. Two * places ”
of different kinds are involved in every sense-datum,
namely the place a¢ which it appears and the place from
which it appears. These belong to different spaces,
although, as we shall see, it 1s possible, with certain
Iimitations, to establish a correlation between them.
1 Proc. An®. Soc, 1909~1910, Pp. 191-218,
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What we call the different appearances of the same thing
to different observers are each 1n a space private to the
observer concerned. No place in the private world of
one observer 1s identical with a place 1n the private world
of another observer. There is therefore no question of
combining the different appearances in the one place ;
and the fact that they cannot all exast in one place affords
accordingly no ground whatever for questioning their
physical reality., The “ thing ” of common sense may 1n
fact be identified with the whole class of its appearances
—where, however, we must mnclude among appearances
not only those which are actual sense-data, but also
those “sensibilia,” if any, which, on grounds of con-
tinuity and resemblance, are to be regarded as belongng
to the same system of appearances, although there
happen to be no obscrvers to whom they are data.

An example may make this clearer. Suppose there are
a number of people in a room, all seeing, as they say, the
same tables and chairs, walls and pictures. No two of
these people have exactly the same sense-data, yet there
1s sufficient similanty among their data to enable them
to group together certain of these data as appearances of
one “thing” to the several spectators, and others as
appearances of another “ thing.”” Besides the appear-
ances which a given thing i the room presents to the
actual spectators, there are, we may suppose, other
appearances which it would present to other possible
speclators. If a man were to sit down betwecn two
others, the appearance which the room would present to
him would be intermediate between the appearances
which 1t presents to the two others: and although this
appearance would not exst as it 18 without the sense
organs, nerves and brain, of the newly arrived spectator,
still 1t is not unnatural to suppose that, from the position
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which he now occupies, some appearance of the room
existed before his arrival. This supposition, however,
need merely be noticed and not insisted upon.

Since the “ thing ” cannot, without indefensible par-
tiality, be 1dentified with any single one of 1ts appear-
ances, it came to be thought of as something distinct
from all of them and underlying them. But by the prin-
ciple of Occam’s razor, if the class of appearances will
fulfil the purposcs for the sake of which the thing was
invented by the prehistoric metaphysicians to whom
common sense 1s due, economy demands that we should
identify the thing with the class of its appearances. Itis
not necessary to deny a substance or substratum underly-
ing these appearances ; 1t 1s merely expedient to abstain
from asserting this unnecessary entity. Our procedure
here is precisely analogous to that which has swept away
from the philosophy of mathematics the useless menagerie
of metaphysical monsters with which it used to be in-
fested.

V1. CONSTRUCTIONS VERSUS INFERENCES

Before proceeding to analyse and explain the am-
biguities of the word “* place,” a few general remarks on
method are desirable. The supreme maxum in scientific
philosophising 1s this :

Wherever possible, logical constructions are ¢o be sub-
stituted for inferred entsties.

Some examples of the substitution of construction for
inference m the realm of mathematical philosophy may
serve to elucidate the uses of this maxam. Take first the
case of irrationals. In old days, irrationals were inferred
as the supposed limits of series of rationals which had no
rational hmit ; but the objection to this procedure was
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that it left the existence of irrationals merely optative,
and for this reason the stricter methods of the present
day no longer tolerate such a definition. We now define
an urrational number as a certamn class of ratios, thus
constructing it logically by means of ratios, instead of
arriving at 1t by a doubtful inference from them. Take
agamn the case of cardinal numbers. Two equally
numerous collections appear to have something 1in
common : this somcthing 1s supposed to be their car-
dinal number. But so long as the cardinal number 1s
inferred from the collections, not constructed mn terms
of them, its existence must remain in doubt, unless in
virtue of a metaphysical postulate ad koc. By defining
the cardinal number of a given collection as the class of
all equally numerous collections, we avoid the necessity
of this metaphysical postulate, and thereby remove a
needless element of doubt from the philosophy of arth-
metic. A similar method, as I have shown elsewhere,
can be applied to classes themselves, which need not be
supposed to have any metaphysical reality, but can be
regarded as symbolically constructed fictions.

The method by which the construction proceeds is
closely analogous 1n these and all similar cases. Given a
set of propositions nominally dealing with the supposed
mferred entities, we observe the properties which are
required of the supposed entities in order to make these
propositions true. By dint of a little logical ingenuity,
we then construct some logical function of less hypo-
thetical entities which has the requsite properties. This
constructed function we substitute for the supposed in-
ferred entities, and thereby obtain a new and less doubtful
interpretation of the body of propositions in question
This method, so fruitful in the philosophy of mathematics,
will be found equally applicable in the philosophy of
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physits, where, I do not doubt, it would have been apphed
long ago but for the fact that all who have studied this
subject hitherto have been completely ignorant of mathe-
matical logic. I myself cannot claim originality 1 the
application of this method to physics, since I owe the
suggestion and the stimulus for its application entirely
to my friend and collaborator Dr. Whitehead, who 1s
engaged in applying 1t to the more mathcmatical poriions
of the region intermediate between sense-data and the
points, mnstants and particles of physics.

A complete application of the method which substitutes
constructions for inferences would exhibit matter wholly
in terms of sense-data, and even, we may add, of the sense-
data of a single person, since the sense-data of others
cannot be known without some element of mference.
This, however, must remain for the present an 1deal, to
be approached as nearly as possible, but to be reached, if
at all, only after a long prelimmary labour of which as
yet we can only see the very beginning. The inferences
which are unavoidable can, however, be subjected to
certain guiding principles. In the first place they should
always bemade perfectly explicit, and should be formulated
in the most general manner possible. In the second place
the inferred entities should, whenever this can be done, be
similar to those whose existence 1s given, rather than, like
the Kantian Ding an sich, something wholly remote from
the data which nominally support the inference. The
inferred entities which I shall allow myself are of two
kinds: (z) the sense-data of other people, in favour of
which there is the evidence of testimony, resting ulti-
mately upon the analogical argument in favour of minds
other than my own ; (b) the “sensibihia *’ which would
appear from places where there happen to be no minds,
and which I suppose to be real although they are no one’s
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data. Of these two classes of inferred entities, the first
will probably be allowed to pass unchallenged. It would
give me the greatest satisfaction to be able to dispense
with it, and thus establish physics upon a solipsistic
basis ; but those—and I fear they are the majority—in
whom the human affections are stronger than the desire
for logical economy, will, no doubt, not share my desire
to render solipsisin scientifically satisfactory. The second
class of inferred entities raises much more serious ques-
iions. It may be thought monstrous to maintain that a
thing can present any appearance at all n a place where
no sense organs and nervous structure exist through which
it could appear. I do not myself feel the monstrosity ;
nevertheless I should regard these supposed appearances
only 1n the Iight of a hypothetical scaffolding, to be used
while the edifice of physics 1s bemg raised, though
possibly capable of being removed as soon as the edifice1s
completed. These ‘‘ sensibiha " which are not data to
anyone are therefore to be taken rather as an illustrative
hypothesis and as an aid i preliminary statement than
as a dogmatic part of the philosophy of physics 1n its
final form.

VII. PRIVATE SPACE AND THE SPACE OF
PERSPECTIVES

We have now to explain the ambiguity m the word
“ place,” and how it comes that two places of different
sorts are associated with every sense-datum, namely the
place a# which 1t 15 and the place from which 1t 1s per-
cerved. The theory to be advocated 1s closely analogous
to Leibmiz’s monadology, from which 1t differs chiefly in
being less smooth and tidy.

The first fact to notice is that, so far as can be dis-
covered, no sensibile 1s ever a datum to two people at
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once. The things seen by two different people are often
closely similar, so similar that the same words can be used
to denote them, without which communication with_
others concerning sensible objects would be impossible.
But, in spite of this similarity, 1t would seem that some
difference always arises from difference 1 the pomt of
view. Thus each person, so far as his sense-data are con-
cerned, lives mn a private world This private world
contains 1ts own space, or rather spaces, for 1t would
seem that only experience teaches us to correlate the
space of sight with the space of touch and with the
various other spaces of other senses. This multiplicity
of private spaces, however, though interesting to the
psychologist, 1s of no great importance in regard to our
present problem, since a merely solipsistic experience
enables us to correlate them into the one private space
which embraces all our own sense-data. The place ad
which a sense-datum 1s, 1s a place 1n private space. This
place therefore 15 different from any place 1n the private
space of another percipient. For if we assume, as logical
economy demands, that all position 1s relative, a place is
only definable by the things mn or around 1t, and therefore
the same place cannot occur 1n two private worlds which
have no common constituent. The question, therefore,
of combining what we call different appearances of the
same thing 1n the same place does not arnse, and the fact
that a given object appears to different spectators to
have different shapes and colours affords no argument
against the physical reality of all these shapes and
colours.

In addition to the private spaces belonging to the
private worlds of different percipients, there 1s, however,
another space, in which one whole private world counts
as a point, or at least as a spatial unit. This might be
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described as the space of points of view, since each
private world may be regarded as the appearance
which the universe presents from a certain pomnt of
view. I prefer, however, to speak of it as the space of
perspectives, in order to obwiate the suggestion that a
private world is only real when someone views it.
And for the same reason, when I wish to speak of a
private world without assurmng a percipient, I shall call
1t a “ perspective.”

We have now to explain how the different perspectives
are ordered in one space. This is effected by means of the
correlated “ sensibilia "’ which are regarded as the appear-
ances, 1n different perspectives, of one and the same thing.
By moving, and by testimony, we discover that two
different perspectives, though they cannot both contain
the same “ sensibilia,” may nevertheless contain very
similar ones ; and the spatial order of a certain group of
‘“sensibiha ”’ in a private space of ome perspective 1s
found to be i1dentical with, or very simular to, the spatial
order of the correlated ‘“ sensibilia " 1n the private space
of another perspective. In this way one “ sensibile "’ 1n
one perspective is correlated with one ‘“sensibile” 1n
another. Such correlated * sensibilia” will be called
‘ appearances of one thing” In Leibniz’s monadology,
since each monad mirrored the whole universe, there was
in each perspective a ‘“ sensibile ”’ which was an appear-
ance of each thing. In our system of perspectives, we
make no such assumption of completeness. A given
thing will have appearances in some perspectives, but
presumably not mn certaimn others. The *‘ thing " being
defined as the class of its appearances, if x is the class of
perspectives 1n which a certain thing 6 appears, then 0 1s
a member of the multiplicative class of «, « being a class
of mutually exclusive classes of ‘‘sensibila.” And
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similarly a perspective is a member of the multiplicative
class of the things which appear in it.

The arrangement of perspectives in a space is effected
by means of the dufferences between the appearances of a
giwven thing in the various perspectives. Suppose, say,
that a certain penny appears mn a number of different
perspectives ; in some it looks larger and in some smaller,
in some it looks circular, 1n others 1t presents the appear-
ance of an ellipse of varying eccentricity. We may collect
together all those perspectives in which the appearance of
the penny is circular, These we will place on one straight
line, ordering them 1 a senes by the vamations m the
apparent size of the penny. Those perspectives in which
the penny appears as a straight line of a certamn thickness
will sumilarly be placed upon a plane (though in this case
there will be many different perspectives :n which the
penny is of the same size ; when one arrangement is com-
pleted these will form a circle concentric with the penny),
and ordered as before by the apparent size of the penny.
By such means, all those perspectives in which the penny
presents a visual appearance can be arranged in a three-
dimensional spatial order. Experience shows that the same
spatial order of perspectives would have resulted if, instead
of the penny, we had chosen any other thing which
appeared in all the perspectives in question, or any other
method of utilising the differences between theappearances
of the same things in different perspectives. It is this
empirical fact which has made 1t possible to construct
the one all-embracing space of physics.

The space whose construction has just been explained,
and whose elements are whole perspectives, will be called
* perspective-space.”
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VIII. THE PLACING OF “ THINGS '° AND '/ SENSIBILIA ” IN
PERSPECTIVE SPACE

The world which we have so far constructed is a world
of six dimensions, since 1t 1s a three-dimensional series of
perspectives, each of which 1s itself three-dimensional.
We have now to explaimn the correlation between the per-
spective space and the various private spaces contained
within the various perspectives severally. It 1s by means
of this correlation that the one three-dimensional space
of physics is constructed ; and it is because of the un-
conscious performance of this correlation that the dis-
tinction between perspective space and the percipient’s
private space has been blurred, with disastrous results
for the philosophy of physics. Let us revert to our
penny : the perspectives in which the penny appears
larger are regarded as being nearer to the penny than
those in which 1t appears smaller, but as far as experience
goes the apparent size of the penny will not grow beyond
a certamn hmit, namely, that where (as we say) the penny
is so near the eye that 1f 1t were any nearer 1t could not
be seen. By touch we may prolong the series until the
penny touches the eye, but no further, If we have been
travellng along a line of perspectives in the previously
defined sense, we may, however, by imagining the penny
removed, prolong the line of perspectives by means, say,
of another penny ; and the same may be done with any
other hne of perspectives defined by means of the penny.
All these lines meet in a certain place, that is, in a certain
perspective, This perspective will be defined as “ the
place where the penny 1s.”

It is now ewident in what sense two places in con-
structed physical space are associated with a given
‘“sensibile.”” There is first the place which 1s the per-
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spective of which the “ sensibile *’ is a member. This 1s
the place from which the ** sensibile ”’ appears. Secondly
there is the place where the thing is of which the * sen-
sibile ” is a member, 1n other words an appearance ; this
is the place @ which the “senstbile” appears. The
*“ sensibile ” which is a member of one perspective 1s
correlated with another perspective, namely, that which
1s the place where the thing 1s of which the * sensibile "
is an appearance. To the psychologist the “ place from
which ”* is the more interesting, and the * sensibile”
accordingly appears to him subjective and where the
perciplent 1s. To the physicist the ** place at which " 1s
the more interesting, and the “sensibile ” accordingly
appears to him physical and external. The causes, limits
and partial justification of each of these two apparently
incompatible views are evident from the above duplicity
of places associated with a given * sensibile.”

We have seen that we can assign to a physical thing a
place in the perspective space. In this way different
parts of our body acquire positions in perspective space,
and therefore there is a meaning (whether true or false
need not much concern us) in saymng that the perspective
to which our sense-data belong is inside our head. Since
our mind is correlated with the perspective to which our
sense-data belong, we may regard this perspective as
being the position of our mind in perspective space. If,
therefore, this perspective is, in the above defined sense,
inside our head, there is a good meaning for the state-
ment that the mind is in the head. We can now say of
the various appearances of a given thing that some of
them are nearer to the thing than others; those are
nearer which belong to perspectives that are nearer to
“the place where the thing 1s.”” We can thus find a
meaning, true or false, for the statement that more is to
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be learnt about a thing by examining 1t close to than by
viewing it from a distance. We can also find a meaning
for the phrase “ the things which intervene between the
subject and a thing of which an appearance i1s a datum
to him.” One reason often alleged for the subjectivity
of sense-data 1s that the appearance of a thing may change
when we find it hard to suppose that the thing itself has
changed—for example, when the change is due to our
shutting our eyes, or to our screwing them up so as to
make the thing look double. If the thing 1s defined as
the class of 1ts appearances (which 1s the definition adopted
above), there is of course necessarily some change in the
thing whenever any one of its appearances changes
Nevertheless there is a very important distinction between
two different ways in which the appearances may change.
If after looking at a thing I shut my eyes, the appearance
of my eyes changes in every perspective in which there
is such an appearance, whereas most of the appearances
of the thing will remain unchanged. We may say, as a
matter of definition, that a thing changes when, however
near to the thing an appearance of it may be, there are
changes in appearances as near as, or stul nearer to, the
thing. On the other hand we shall say that the changeis
in some other thing if all appearances of the thing which
are at not more than a certain distance from the thing
remam unchanged, while only comparatively distant
appearances of the thing are altered. From this con-
sideration we are naturally led to the consideration ol
maiter, which must be our next topic.

IX. THE DEFINITION OF MATTER
We defined the * physical thing " as the class of its
appearances, but this can hardly be taken as a definition
of matter., We want to be able to express the fact that



SENSE-DATA AND PHYSICS 165

the appearance of a thing in a given perspective is
causally affected by the matter between the thing and the
perspective. We have found a meaning for “ between a
thing and a perspective.” But we want matter to be
something other than the whole class of appearances of a
thing, in order to state the influence of matter on appear-
ances.

We comrionly assume that the information we get
about a thing is more accurate when the thing 1s nearer.
Far off, we see 1t is a man ; then we see it 1s Jones ; then
we see he is smiling. Complete accuracy would only be
attainable as a limit : if the appearances of Jones as we
approach him tend towards a lmit, that limit may be
taken to be what Jones really is. It 1s obvious that from
the point of view of physics the appearances of a thing
close to “ count "’ more than the appearances far off. We
may therefore set up the following tentative definition :

The matler of a given thing 1s the limit of its appear-
ances as their distance from the thing diminishes.

It seems probable that there 1s something m this
definition, but it is not quite satisfactory, because em-
pirically there is no such lmit to be obtamed from sense-
data. The definition will have to be eked out by con-
structions and defimitions. But probably it suggests the
right direction in which to look.

We are now in a position to understand in outline the
reverse jeurney from matter to sense-data which is per-
formed by physics. The appearance of a thing in a given
perspective is a function of the matter composing the
thing and of the intervening matter. The appearance of
a thing 1s altered by intervening smoke or mist, by blue
spectacles or by alterations in the sense-organs or nerves
of the percipient (which also must be reckoned as part of
the intervening medium). The nearer we approach to

M
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the thing, the less 1ts appearance 1s affected by the inter-
vening matter. As we travel further and further from the
thing, 1ts appearances diverge more and more from therr
mtial character ; and the causal laws of their divergence
are to be stated in terms of the matter which lies between
them and the thing. Since the appearances at very small
distances are less affected by causes other than the thing
1tself, we come to think that the limit towards which these
appearances tend as the distance diminishes 1s what the
thing “ really is,” as opposed to what it merely seems to
be. This, together wath its necessity for the statement of
causal laws, seems to be the source of the entirely erro-
neous feeling that matter 1s more " real’ than sense-
data.

Consider for example the infinite divisibility of matter
In looking at a given thing and approaching it, one sense-
datum will become several, and each of these will again
divide. Thus one appearance may represent many things,
and to this process there seems no end. Hence in the
limit, when we approach indefinitely near to the thing,
there will be an indefinite number of umts of matter
corresponding to what, at a finite distance, is only one
appearance. This 1s how infinite divisibility arnses.

The whole causal efficacy of a thing resides in its matter.
This 1s 1n some sense an empirical fact, but 1t would be hard
to state 1t precisely, because * causal efficacy ” is difficult
to define.

What can be known empirically about the matter of a
thing 1s only approxamate, because we cannot get to know
the appearances of the thing from very small distances,
and cannot accurately infer the limit of these appearances.
But it és inferred approximately by means of the appear-
ances we can observe. It then turns out that these
appearances can be exhibited by physics as a function of
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the matter in our immediate neighbourhood; eg the
visual appearance of a distant object is a function of the
light-waves that reach the eyes. This leads to confusions
of thought, but offers no real difficulty.

One appearance, of a visible object for example, 1s not
sufficient to determine 1its other simultaneous appearances,
although it goes a certamn distance towards determining
them, The determination of the hidden structure of a
thing, so far as it 1s possible at all, can only be effected by
means of elaborate dynamical inferences.

X. TIME!

It seems that the one all-embracing time is a con-
struction, like the one all-embracing space. Physics
itself has become conscious of this fact through the dis-
cussions connected with relativity.

Between two perspectives which both belong to one
person’s experience, there will be a direct time-relation of
before and after. This suggests a way of dividing history
m the same sort of way as 1t 1s dinded by different
experiences, but without introducing expenence or any
thing mental : we may define a *“ biography " as every-
thing that 1s (directly) earlier or later than, or simul-
taneous with, a given “ sensibile.”” This will give a series
of perspectives, which might all form parts of one person’s
experience, though 1t 1s not necessary that all or any of
them should actually do so. By this means, the history
of the world 1s divided into a number of mutually exclusive
biographies.

1 On this subject, compare A4 Theory of Time and Space, by Mr
A A Robb (Camb Umv Press), which first suggested to me the views
advocated here, though I have, for present purposes, omitted what 19
most interesting and novel 1n his theory Mr Robb has given a sketch

of hus theory in a pamphlet with the same title (Heffer and Sons,
Cambridge, x913).
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We have now to correlate the times in the different
biographies. The natural thing would be to say that the
appearances of a given (momentary) thing in two different
perspectives belonging to different biograplues are to be
taken as simultaneous; but this i1s not convenient.
Suppose 4 shouts to B, and B replies as soon as he hears
A’s shout. Then between A’s hearing of his own shout
and his hearing of B’s there is an interval ; thus if we
made A’s and B’s hearing of the same shout exactly
simultaneous with each other, we should have events
exactly simultaneous with a given event but not with
each other. To obwiate this, we assume a “ velocity of
sound.” That is, we assume that the time when B hears
A’s shout is half-way between the time when A4 hears his
own shout and the time when be hears B’s. In this way
the correlation 1s effected.

What has been said about sound applies of course
equally to hght. The general principle is that the
appearances, in different perspectives, which are to be
grouped together as constituting what a certain thing 1s
at a certain moment, are not to be all regarded as being
at that moment. On the contrary they spread outward
from the thing with various velocities according to the
nature of the appearances. Since no d#rect means exist
of correlating the time in one biography with the time in
another, this temporal groupmng of the appearances
belonging to a given thing at a given moment 1s in part
conventional. Its motive is partly to secure the verifica-
tion of such maxims as that events which are exactly
simultaneous with the same event are exactly simul-
taneous with one another, partly to secure convemence
in the formulation of causal laws.



SENSE-DATA AND PHYSICS 169

X1. THE PERSISTENCE OF THINGS AN]-J MATTER

Apart from any of the fluctuating hypotheses of
physics, three main problems arise in connecting the
world of physics with the world of sense, namely :

I. the construction of a single space ;
2. the construction of a single time ;
3. the construction of permanent things or matter.

We have already considered the first and second of
these problems ; it remains to consider the third.

We have seen how correlated appearances in different
perspectives are combined to form one ‘ thing " at one
moment in the all-embracing time of physics. We have
now to consider how appearances at different times are
combined as belonging to one “thing,” and how we
arrive at the persistent ‘‘matter” of physics. The
assumption of permanent substance, which technically
underlies the procedure of physics, cannot of course be
regarded as metaphysically legitimate : just as the one
thing simultaneously seen by many people is a con-
struction, so the one thing seen at different times by the
same or different people must be a construction, being in
fact nothing but a certain grouping of certain * sensibilia.”

We have seen that the momentary state of a  thing "’
is an assemblage of ‘* sensibiha,’” 1n different perspectives,
not all simultaneous 1n the one constructed time, but
spreading out from * the place where the thing is "’ with
velocities depending upon the nature of the * sensibiha.”
The time a¢ which the * thing " is in this state 1s the lower
limit of the times at which these appearances occur. We
have now to consider what leads us to speak of another
set of appearances as belonging to the same “ thing ” at
a different time.
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For this purpose, we may, at least to begin with,
confine ourselves within a single biography. If we can
always say when two “ sensibilia "’ 1 a given biography
are appearances of one thing, then, since we have seen
how to connect “* sensibilia *’ 1n different biographies as
appearances of the same momentary state of a thing, we
shall have all that 1s necessary for the complete con-
struction of the history of a thing

It 1s to be observed, to begin with, that the identity of
a thing for common sense 1s not always correlated with
the 1dentity of matter for physics. A human body is one
persisting thing for common sense, but for physics its
matter i1s constantly changing. We may say, broadly,
that the common-sense conception 1s based upon con-
tinwity in appearances at the ordmary distances of sense-
data, while the physical conception 1s based upon the
continuity of appearances at very small distances from
the thing. It 1s probable that the common-sense con-
ception is not capable of complete precision. Let us there-
fore concentrate our attention upon the conception of the
persistence of matter in physics.

The first characteristic of two appearances of the same
piece of matter at different tumes 1s confanusty. The two
appearances must be connected by a series of inter-
mediaries, which, 1f time and space form compact series,
must themselves form a compact series. The colour of
the leaves 1s different 1n autumn from what 1t 1s 1n summer;
but we believe that the change occurs gradually, and that,
if the colours are different at two given times, there are
mtermediate times at which the colours are intermediate
between those at the given times.

But there are two considerations that are important as
regards continuty.

First, it is largely hypothetical. We do not observe
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any one thing continuously, and it is merely a hypo-
thesis to assume that, while we are not observing 1t, it
passes through conditions intermediate between those in
which 1t 1s perceived. During uninterrupted observa-
tion, it is true, contmnuity 1s nearly verified ; but even
here, when motions are very rapid, as in the case of
explosions, the continuity 1s not actually capable of
direct verification. Thus we can only say that the sense-
data are found to permit a hypothetical complement of
“ sensibiha '’ such as will preserve continuity, and that
therefore there may be such a complement. Since, how-
ever, we have already made such use of hypothetical
“sensibilia,” we will let this point pass, and admit such
“sensibilia,” as are required to preserve continuity.
Secondly, continuity 1s not a sufficient criterion of
material identity. It 1s true that 1n many cases, such as
rocks, mountains, tables, chairs, etc., where the appear-
ances change slowly, continuity is sufficient, but in other
cases, such as the parts of an approximately homogeneous
fluid, 1t fails us utterly. We can travel by sensibly
continuous gradations from any one drop of the sea at
any one time to any other drop at any other time. We
mfer the motions of sea-water from the effects of the
current, but they cannot be inferred from direct sensible
observation together with the assumption of continuity.
The characteristic required m addition to continuity 1s
conformity with the laws of dynamics Starting from
what common sense regards as persistent things, and
making only such modifications as from time to time
seem reasonable, we arrive at assemblages of *“ sensibiba **
which are found to obcy certain simple laws, namely those
of dynamics. By regarding ““sensibiia ’’ at different
times as belonging to the same piece of matter, we are
able to define motion, which presupposes the assumption
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or construction of something persisting throughout the
time of the motion. The motions which are regarded as
occurring, during a period in which all the * sensibilia "
and the times of thewr appearance are given, will be
different according to the manner in which we combine
“ sensibilia ** at different times as belonging to the same
plece of matter. Thus even when the whole history of
he world is given in every particular, the qucstion what
motions take place 1s still to a certain extent arbitrary
even after the assumption of continuity. Experience
shows that it is possible to determine motions 1 such a
way as to satisfy the laws of dynamics, and that this
determination, roughly and on the whole, 1s farrly in
agreement with the common-sense opinions about per-
sistent things. This determination, therefore, is adopted,
and leads to a criterion by which we can determine, some-
tumes practically, sometimes only theoretically, whether
two appearances at different times are to be regarded as
belonging to the same piece of matter. The persistence
of all matter throughout all time can, I imagine, be
secured by definition.

To recommend this conclusion, we must consider what
it is that is proved by the empirical success of physics
What is proved 1s that its hypotheses, though unvenfiable
where they go beyond sense-data, are at no point in
contradiction with sense-data, but, on the contrary, are
1deally such as to render all sense-data calculable when a
sufficient collection of “sensibiia” is given. Now
physics has found 1t empirically possible to collect sense-
data into series, each series being regarded as belonging
to one “ thing,” and behaving, with regard to the laws
of physics, 1 a way in which senes not belonging to one
thing would in general not behave. If it is to be un-
ambiguous whether two appearances belong to the same
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thing or not, there must be only one way of grouping

appearances so that the resulting things obey the laws of

physics. It would be very difficult to prove that this is

_the case, but for our present purposes we may let this

pont pass, and assume that there 1s only one way. Thus

we may lay down the following definition : Physical

things are those series of appearances whose matter obeys

the laws of physics. That such series exist is an empirical *
fact, which constitutes the verifiability of physics.

XII. ILLUSIONS, HALLUCINATIONS, AND DREAMS

It remains to ask how, in our system, we are to find a
place for sense-data which apparently fail to have the
usual cunnection with the world of physics. Such sense-
data are of various kinds, requiring somewhat different
treatment. But all are of the sort that would be called
“ unreal,” and therefore, before embarking upon the dis-
cussion, certain logical remarks must be made upon the
conceptions of reality and unreality.

Mr. A. Wolf! says :

“ The conception of mind as a system of transparent
activities 1s, I think, also untenable because of its failure
to account for the very possibility of dreams and hallu-
cinations. It seems impossible to realise how a bare,
transparent activity can be directed to what is not there,
to apprehend what is not given.”

This statement is one which, probably, most people
would endorse. But 1t is open to two objections. Furst
it is difficult to see how an activity, however un- * trans-
parent,”” can be directed towards a nothing : a termof a
relation cannot be a mere nonentity. Secondly, no reason

) ' Natural Realism and Present Tendencies in Philosophy,” Pros.
Anst Soc , 1908-1909, p 165
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is given, and I am convinced that none can be given, for
the assertion that dream-objects are not ‘ there ” and
not “ given.” Let us take the second point first

(x) The belief that dream-objects are not given comes,
I think, from failure to distinguish, as regards waking
hfe, between the sense-datum and the corresponding
*thing.” In dreams, there 1s no such corresponding
“thing ”’ as the dreamer supposes; 1if, therefore, the
“thing ”* were given mn waking life, as eg. Munong
maintains,? then there would be a difference 1n respect of
givenness between dreams and waking Lfe. But if, as
we have maintained, what 1s given 1s never the thing, but
merely one of the “ sensibihia "’ which compose the thing,
then what we apprchend in a dream 1s just as much given
as what we apprehend 1in waking life.

Exactly the same argument apples as to the dream-
objects bemng ““ there.”” They have their position in the
private space of the perspective of the dreamer; where
they fail 1s in their correlation with other private spaces
and thercfore with perspective space. But mn the only
sense 1n which * there *’ can be a datum, theyare * there
just as truly as any of the sense-data of waking hife.

(2) The conception of “1illusion " or * unrealty,” and
the correlative conception of “reality,” are generally
used 1 a way which embodies profound logical con-
fusions, Words that go in pairs, such as “real” and
“unreal,” ‘‘existent” and ‘ non-cxistent,” * valid"”
and “invahd,” etc,, are all derived from the one funda-
mental pawr, “true’ and “false” Now “ true” and
“ false " are applicable only—except in derivative signifi-
cations—to propositrons. Thus wherever the above pairs
can be significantly applied, we must be dealing erther
with propositions or with such incomplete phrases as

1 Dis Erfabrungsgrundlagen unsores Wissens, p. 28.
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only acquire meaning when put into a context which,
with them, forms a proposition. Thus such pairs of words
can be apphed to descriptions,? but not to proper names .
in other words, they have no apphcation whatever to
data, but only to entities or non-entities described 1n
terms of data.

Let us illustrate by the terms * existence "’ and ‘“ non-
existence.” Given any datum %, 1t 1s meaningless either
to assert or to deny that x “exasts.”” We mght be
tempted to say: ‘ Of course % exusts, for otherwise it
could not be a datum.” But such a statement is really
meaningless, although it 1s significant and true to say
“My present sense-datum exsts,” and 1t may also be
true that * x 1s my present sense-datum.” The inference
from these two propositions to ““ # exists *’ 1s one which
seems 1rresistible to people unaccustomed to logic; yet
the apparent proposition inferred 1s not merely false, but
strictly meaningless. To say * My present sense-datum
exists " 1s to say (roughly) : ‘‘ There 1s an object of which
‘my present sense-datum ’ 1s a description.” But we
cannot say: * There 1s an object of which ‘%2’ 15 a
description,” because  # " 1s (in the case we are supposing)
a name, not a description. Dr. Whitehead and I have
explained this point fully elsewhere (Joc. c1#) with the
help of symbols, without which 1t 1s hard to understand ;
I shall not therefore here repeat the demonstration of the
above propositions, but shall proceed with their apphca-
tion to our present problem.

The fact that “existence” is only applicable to’
descriptions 1s concealed by the use of what are gram-
matically proper names 1n a way which really transforms
them into descriptions It is, for example, a legitimate

1 Cf Principra Mathematrca, Vol 1, * 14, and Introduction, Chap
II1. For the definition of exsstence, cf. ® 14. 02.
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question whether Homer existed ; but here * Homer "
means “ the author of the Homeric poems,” and 1s a
description. Similarly we may ask whether God exsts ;
but then “ God *’ means “ the Supreme Being "’ or * the
ens realissimum '’ or whatever other description we may
prefer. If “ God ” were a proper name, God would have
to be a datum ; and then no question could anse as to
His existence. The distinction between existence and
other predicates, which Kant obscurely felt, 1s brought
to light by the theory of descriptions, and 1s seen to
remove " existence ' altogether from the fundamental
notions of metaphysics.

What has been said about “ existence "’ applies equally
to " reality,” which may, in fact, be taken as synonymous
with “ existence.” Concerning the immediate objects in
lusions, hallucinations, and dreams, it is meaningless to
ask whether they * exist >’ or are ‘' real.”” There they are,
and that ends the matter. But we may legitimately
inquire as to the existence or reality of “ things ’ or other
“ sensibilia *’ inferred from such objects. It 1s the un-
reality of these “ things "’ and other * sensibihia,” together
with a failure to notice that they are not data, which has
led to the view that the objects of dreams are unreal.

We may now apply these considerations 1n detail to the
stock arguments against realism, though what is to be said
will be mainly a repetition of what others have said before.

() We have first the variety of normal appecarances,
supposed to be mmcompatible. This 1s the case of the
different shapes and colours which a given thing presents
to different spectators. Locke’s water which seems both
hot and cold belongs to this class of cases. OQur system
of different perspectives fully accounts for these cases,
and shows that they afford no argument against realism.

(2) We have cases where the correlation hetween
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different senses 1s unusual. The bent stick in water
belongs here. People say 1t looks bent but is straight :
this only means that it is straight to the touch, though
bent to sight. There 1s no “illusion,” but only a false
inference, if we think that the stick would feel bent to
the touch. The stick would look just as bent 1n a photo-
graph, and, as Mr. Gladstone used to say, * the photo-
graph cannot lLe.”t The case of seemg double alsoa
belongs here, though in this case the cause of the unusual,
correlation is physiological, and would therefore not
operate in a photograph. It 1s 2 mistake to ask whether
the ““ thing " is duplicated when we see 1t double. The
*“thing ”’ is a whole system of ‘“ sensibila,” and it is only
those visual ““sensibilia ” which are data to the per-
cipient that are duplicated. The phenomenon has a
purely physiological explanation ; indeed, in view of our
having two eyes, it is in less need of explanation than the
single visual sense-datum which we normally obtain from
the things on which we focus.

(3) We come now to cases hike dreams, which may, at
the moment of dreaming, contain nothing to arouse sus-
picion, but are condemned on the ground of their supposed
incompatibility with earlier and later data. Of course it
often happens that dream-objects fail to behave mn the
accustomed manner : heavy objects fly, sohd objects melt,
babies turn into pigs or undergo even greater changes.
But none of these unusual occurrences #need happen n a
dream, and it 1s not on account of such occurrences that
dream-objects are called “unreal.” It is their Jack of
continmity with the dreamer’s past and future that makes
him, when he wakes, condemn them ; and it 1s their lack

1 Cf Edwin B Holt, The Place of Illusory Experience in a Realistic

World, * The New Realism,” p. 305, both on this point and as regards
seeyng doubls,
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of correlation with other private worlds that makes
others condemn them. Omitting the latter ground, our
reason for condemning them 1s that the * things ”” which
we infer from them cannot be combined according to the
laws of physics with the “ things ** mnferred from waking
sense-data This might be used to condemn the  things ”
inferred from the data of dreams. Dream-data are no
doubt appearances of *“ things,”” but not of such ‘* things "
as the dreamer supposes. I have no wish to combat
psychological theories of dreams, such as those of the
psycho-analysts. But there certainly are cases where
(whatever psychological causes may contribute) the
presence of physical causes also 1s very evident. For
mstance, a door banging may produce a dream of a naval
engagement, with images of battleships and sea and smoke.
The whole dream will be an appearance of the door bang-
ing, but owing to the peculiar condition of the body
(especially the brain) during sleep, this appearance is not
that expected to be produced by a door banging, and thus
the dreamer is led to entertain false behefs. But his
sense-data are still physical, and are such as a completed
physics would include and calculate.

(4) The last class of illusions are those which
cannot be discovered within one person's expernence,
except through the discovery of discrepancies with
the experiences of others. Dreams might conceivably
belong to this class, if they were jomnted sufficiently
neatly into wakmng lfe; but the chief instances
are recurrent sensory hallucinations of the kind
that lead to msamity. What makes the patient, in such
cases, become what others call insane 1s the fact that,
within his own experience, there is nothing to show that
the hallucinatory sense-data do not have the usual kind
of connection with “sensibilia ”’ in other perspectives.
Of course he may learn this through testimony, but he
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probably finds 1t ssmpler to suppose that the testimony 1s
untrue and that he 1s being wilfully deceived. There is,
so far as I can see, no theoretical criterion by which the
patient can decide, in such a case, between the two
equally satisfactory hypotheses of his madness and of his
friends’ mendacity.

From the above imstances it would appear that ab-
normal sense-data, of the kand which we regard as decep-
tive, have intrinsically just the same status as any others,«
but differ as regards their correlations or causal connec-
tions with other “ sensibilia ** and with “ things.” Since
the usual correlations and connections become part of
our unreflective expectations, and even seem, except to
the psychologist, to form part of our data, it comes to be
thought, mistakenly, that in such cases the data are un-
real, whereas they are merely the causes of false infer-
ences, The fact that correlations and connections of un-
usual kinds occur adds to the difficulty of inferring things
from sense and of expressing physics in terms of sense-
data. But the unusualness would seem to be always
physically or physiologically exphcable, and therefore
raises only a complication, not a philosophical objection.

I conclude, therefore, that no valid objection exusts to
the view which regards sense-data as part of the actual
substance of the physical world, and that, on the other
hand, this view is the only one which accounts for the
empirical vertfiability of physics. In the present paper,
I have given only a rough preliminary sketch. In par-
ticular, the part played by #ime 1n the construction of the
physical world 1s, I think, more fundamental than would
appear from the above account. 1 should hope that,
with further elaboration, the part played by unper-
cezved ‘““sensibiba ”’ could be indefinitely diminished,
probably by invoking the history of a * thing *’ to eke out
the inferences derivable from its momentary appearance.



X
ON THE NOTION OF CAUSE

" TN the following paper I wish, first, to mawntamn that
the word “ cause " is so inextricably bound up with
misleading associations as to make 1ts complete extrusion
from the philosophical vocabulary desirable ; secondly,
to 1nquire what principle, if any, 1s employed in science
in place of the supposed “ law of causality *’ which philo-
sophers imagme to be employed; thirdly, to exhibit
certamn confusions, especially in regard to teleology and
determinism, which appear to me to be connected with
erroneous notions as to causality.

All philosophers, of every school, 1magine that causa-
tion 1s one of the fundamental axioms or postulates of
science, yet, oddly enough, in advanced sciences such as
gravitational astronomy, the word “ cause "’ never occurs.
Dr. James Ward, in his Naturalism and Agnosticism,
makes this a ground of complaint against physics : the
business of those who wish to ascertain the ultimate truth
about the world, he apparently thinks, should be the
discovery of causes, yet physics never even seeks them.
To me 1t seems that philosophy ought not to assume such
legislative functions, and that the reason why physics
has ceased to look for causes 1s that, in fact, there are no
such things. The law of causality, I beheve, like much
that passes muster among philosophers, 1s a relic of a
bygone age, surviving, like the monarchy, only because
it is erroneously supposed to do no harm.

180
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In order to find out what philosophers commonly
understand by “ cause,” I consulted Baldwin’s Dictionary,
and was rewarded beyond my expectations, for I found
the following three mutually mmcompatible definitions :—

‘* CausaLity. (1) The necessary connection of events
in the time-series . . .

“ CAUSE (notion of) Whatever may be included in
the thought or perception of a process as taking
place in consequence of another process. . . .

* CAUSE AND EFFECT. (1) Cause and effect . . . are
correlative terms denoting any two distinguish-
able things, phases, or aspects of reality, which
are so related to each other that whenever the
first ceases to exist the second comes into exist-
ence immediately after, and whenever the second
comes into exastence the first has ceased to exist
immediately before ”’

Let us consider these three defimitions in turn. The
first, obviously, 1s umntelligible without a definition of
“necessary.” Under this head, Baldwin's Dictionary
gives the following :—

“ NECESsARY. That 1s necessary which not only is
true, but would be true under all circumstances.
Something more than brute compulsion 1s, there-
fore, involved in the counception; there 1s a
general law under which the thing takes place.”

The notion of cause is so intimately connected with
that of necessity that 1t will be no digiession to linger
over the above definition, with a view to discovering, if
possible, some meaning of which 1t 1s capable ; for, as it
stands, 1t is very far from having any definite sign:fication.

The first point to notice 1s that, if any meaning 1s to A
given to the phrase “would be true under all cﬁz’
stances,” the subject of it must be a propositiona, &inc-

N
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tion, not a proposition.? A proposition is simply true or
false, and that ends the matter : there can be no ques-
tion of " circumstances.” ‘‘Charles I's head was cut off "’
1s just as true in summer as in winter, on Sundays as on
Mondays. Thus when 1t is worth saying that something
“would be true under all circumstances,” the something
m question must be a propositional function, 1e. an
_expression containing a variable, and becoming a pro-
position when a value 1s assigned to the varable ; the
varymng ‘‘circumstances”’ alluded to are then the
different values of which the variable 1s capable. Thus if
‘““necessary "’ means “what 1s true under all circum-
stances,” then “1f x 1s a man, % 1s mortal "’ is necessary,
because 1t 1s true for any possible value of 2. Thus we
should be led to the following definition —

** NECESSARY 1s a predicate of a propositional function,
meaning that it 1s true for all possible values of
its argument or arguments "'

Unfortunately, however, the defimtion in Baldwin’s
Dictionary says that what 1s necessary is not only * true
under all circumstances " but 1s also *‘ true.” Now these
two are incompatible. Only propositions can be “ true,”
and only propositional functions can be * true under all
circumstances ” Hence the definition as it stands 1s
nonsense. What 1s meant seems to be this. “ A pro-
position is necessary when 1t is a value of a propositional
function which 1s true under all ciecumstances, 1 e. for all
values of 1ts argument or arguments.” But if we adopt
this definition, the same proposition will be necessary or
contingent according as we choose one or other of its

1 A proposttional function 13 an expression containing a vanable, or
undetermined constituent, and bacoming a proposition as soon as a

definite value 18 assigned to the variable Examples are: “A1s A,”
“ # is a number.” The varable is called the argument of the function.
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terms as the argument to our propositional function. For
example, “1f Socrates is a man, Socrates is mortal,” is
necessary 1f Socrates is chosen as argument, but not if
man or morial is chosen. Again, “if Socrates is a man,
Plato is mortal,” will be necessary if either Socrates or
man is chosen as argument, but not if Plato or morfal is
chosen. However, this difficulty can be overcome by
specifying the constituent which 1s to be regarded ag
argument, and we thus arrive at the following definition :

“ A proposition 1s mecessary with respect to a given
constituent 1f it remains true when that constituent is
altered in any way compatible with the proposition re-
maining significant.”

We may now apply this definition to the definition of
causality quoted above. It is obvious that the argument
must be the time at which the earlier event occurs. Thus
an mstance of causality will be such as: “ If the event
¢, occurs at the time £, 1t will be followed by the event
ey’ This proposition is intended to be necessary with
respect to f,, ie. to remain true however #, may be
varted. Causality, as a umiversal law, will then be the
following : “ Given any event ey, there is an event e,
such that, whenever e, occurs, &, occurs later.” But
before this can be considered precise, we must specify
bow much later e, 1s to occur. Thus the pnnciple be-
comes :—

* Given any event e¢,, there is an event ¢, and a time-
mterval = such that, whenever e, occurs, ¢, follows after
an interval = .”

I am not concerned as yet to consider whether this law
is true or false. For the present, I am merely concerned
to discover what the law of causality is supposed to be.
I pass, therefore, to the other definitions quoted above.
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The second definition need not detain us long, for two
reasons. First, because 1t is psychological: not the
* thought or perception " of a process, bul the process
itself, must be what concerns us in considening causahty.
Secondly, because 1t is circular : 1n speaking of a process
as “ takung place in consequence of ' another process, 1t
introduces the very notion of cause which was to be

Mefined.

The third definition is by far the most precise ; indeed
as regards clearness it leaves nothing to be desired. But
a great difficulty 1s caused by the temporal contiguty of
cause and effect which the definition asserts. No two
instants are contiguous, since the time-series 1s compact ;
hence either the cause or the effect or both must, if the
definition is correct, endure for a finite time ; indeed, by
the wording of the definition it is plain that both are
assumed to endure for a finite ttme. But then we are
faced with a dilemma : 1if the cause 1s a process involving
change within itself, we shall require (if causahity 15 umi-
versal) causal relations between 1its earlier and later parts ;
moreover, 1t would seem that only the later parts can be
relevant to the effect, since the earher parts are not
contiguous to the effect, and therefore (by the defimition)
cannot influence the effect. Thus we shall be led to
dimimish the duration of the cause without hmit, and
however much we may diminish 1t, there will shil
remain an earhier part which might be altered without
altering the effect, so that the true cause, as defined, will
not have been reached, for 1t will be observed that the
definition excludes plurality of causes. If, on the other
hand, the cause 1s purely static, involving no change
within 1tself, then, in the first place, no such cause is to
be found 1n nature, and in the second place, it seems
strange-—too strange to be accepted, m spite of bare
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logical possibility—that the cause, after existing placidly
for some time, should suddenly explode 1nto the effect,
when 1t might just as well have done so at any earher
time, or have gone on unchanged without producing its
effect. This dilemma, therefore, 1s fatal to the view that
cause and effect can be contiguous in time ; if there are
causcs and cffects, they must be separated by a finite
time-interval =, as was assumed in the above intews
pretation of the first definition.

What 1s essentially the same statement of the law of
causality as the one elicited above from the first of
Baldwin’s definitions 1s given by other philosophers.
Thus John Stuart Mill says :—

* The Law of Causation, the recognition of which is the
main pillar of inductive science, 1s but the familar truth,
that mvariability of succession 1s found by observation
to obtain between every fact in nature and some other
fact which has preceded it.”’?

And Bergson, who has nghtly perceived that the law
as stated by philosophers is worthless, nevertheless con-
tinues to suppose that it is used in science. Thus he
says i—

“ Now, 1t 1s argued, this law [thc law of causality]
means that every phenomenon 1s deternined by its
conditions, or, in other words, that the same causes
produce the same effects.’” 3

And again .—

““ We perceive physical phenomena, and these pheno-
mena obey laws. This means: (1) That phenomena
a4, b, ¢, d, previously perceived, can occur again in the

"same shape; (2) that a certain phenomenon P, which

1 Logic, Bk 1II, Chap. V, § 2.
8 Time and Fres Will, p. 199
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appeared after the conditions a, b, ¢, d, and after these
conditions only, will not fail to recur as soon as the same
conditions are again present.”’?

A great part of Bergson’s attack on science rests on the
assumption that it employs this principle. In fact, it
employs no such principle, but philosophers—even
Bergson—are too apt to take their views on science from
~ach other, not from science. As to what the principle
is, there is a fair consensus among philosophers of different
schools, There are, however, a number of difficulties
which at once arise. I omit the question of plurality of
causes for the present, since other graver questions have
to be considered. Two of these, which are forced on our
attention by the above statement of the law, are the
following :—

(x) What is meant by an “ event "’ ?

(2) How long may the time-interval be between cause
and effect ?

(r) An “event,” 1n the statement of the law, is ob-
viously intended to be something that 1s likely to recur
since otherwise the law becomes trivial. It follows that
an “event ’ is not a particular, but some universal of
which there may be many mstances. It follows also that
an “event '’ must be something short of the whole state
of the universe, since 1t 1s highly improbable that this wall
recur. What is meant by an *“ event " 1s something hike
striking a match, or dropping a penny into the slot of an
automatic machine. If such an event 1s to recur, it must
not be defined too narrowly: we must not state with
what degree of force the match is to be struck, nor what
is to be the temperature of the penny. For if such con-
siderations were relevant, our ‘ event ”’ would occur at

2 Tims and Free Wiil, p. 202
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most once, and the Jaw would cease to give information.
An "““event,” then, is a umversal defined sufficiently
widely to admut of many particular occurrences in time
being instances of 1t.

(2) The next question concerns the time-interval.
Philosophers, no doubt, think of cause and effect as
contiguous in time, but this, for reasons already given, is
impossible. Hence, since there are no infinitesimal timg-
intervals, there must be some finite lapse of time
between cause and effect. This, however, at once raises
insuperable difficulties. However short we make the
interval =, something may happen during this interval
which prevents the expected result. I put my penny in
the slot, but before I can draw out my ticket there is an
earthquake which upsets the machine and my calcula-
tions. In order to be sure of the expected effect, we
must know that there 1s nothing in the environment to
interfere with it. But this means that the supposed
cause is not, by itself, adequate to insure the effect.
And as soon as we include the environment, the prob-
ability of repetition is diminished, until at last, when the
whole environment is included, the probability of repeti-
tion becomes almost #l.

In spite of these difficulties, 1t must, of course, be
admitted that many fairly dependable regularities of
sequence occur in daily life. It 1s these regularities that
have suggested the supposed law of causality ; where they
are found to fail, 1t is thought that a better formulation
could have been found which would have never failed.
I am far from denying that there may be such sequences
which 1 fact never do fail. It may be that there will
never be an exception to the rule that when a stone of
more than a certain mass, moving with more than a
certain velocity, comes in contact with a pane of glass of
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less than a certain thickness, the glass breaks. I also do
not deny that the observation of such regularties, even
when they are not without exceptions, 1s useful in the
infancy of a science : the observation that unsupported
bodies 1 air usually fall was a stage on the way to the
law of gravitation What I deny 1s that science assumes
the existence of invariable uniformities of sequence of
this kind, or that 1t aims at discovering them. All such
uniformities, as we saw, depend upon a certain vagueness
in the definition of the “events.” That bodies fall 15 2
vague qualitative statement, science wishes to know
how fast they fall This depends upon the shape of the
bodies and the density of the air. It is true that there 1s
more nearly untformity when they fall in a vacuum ; so
far as Galileo could obscrve, the uniformity 1s then com-
plete. But later 1t appeared that even there the latitude
made a difference, and the altitude Theoretically, the
position of the sun and moon must make a difference.
In short, every advance 1 a science takes us farther
away from the crude umiformitics which are first observed,
mto greater differentiation of antecedent and consequent,
and into a continually wider circle of antecedents recog-
niscd as rclevant

The principle “ same cause, same effect,” which philo-
sophers 1magine to be vital to science, 1s therefore utterly
otiose. As soon as the antecedents have been given
sufficiently fully to enable the consequent to be calcu-
lated with some exactitude, the antecedcnts have be-
come so comphicated that 1t is very unlikely they will
ever recur. Hence, 1f this were the principle mmvolved,
science would remain utterly sterile.

The importance of these considerations lies partly 1n
the fact that they lead to a more correct account of
scientific procedure, partly in the fact that they remove
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the analogy with human volition which makes the con-
ception of cause such a fruitful source of fallacies. The
latter point will become clearer by the help of some
Ulustrations. For this purpose I shall consider a few
maxims which have played a great part in the history of
philosophy.

(1) " Cause and effect must more or less resemble each
other.,” This principle was prominent in the philosopity
of occasionalism, and is still by no means extinct. It is
still often thought, for example, that mind could not
have grown up 1n a universe which previously contained
nothing mental, and one ground for this behef is that
matter is too dissimilar from mind to have been able to
cause it. Or, more particularly, what are termed the
nobler parts of our nature are supposed to be mexplicable,
unless the umverse always contained something at least
equally noble which could cause them. All such views
seem to depend upon assuming some unduly simplified
law of causality ; for, in any legitimate sense of * cause "
and “cffect,” science seems to show that they are
usually very widely dissimilar, the ““cause’ being, in
fact, two states of the whole umverse, and the “ effect *’
some particular event.

(2) “ Cause 1s analogous to voltion, since there must
be an intelligible nexus between cause and effect.” This
maxim 1s, I think, often unconsciously in the imagina-
tions of philosophers who would reject 1t when explcitly
stated. It is probably operative in the view we have
just been considering, that mind could not have resulted
from a purely material world. I do not profess to know
what is meant by “intelligible’’; 1t seems to mean
“ famillar to imagination.” Nothing 1s less * intelli-
gible,” 1n any other sense, than the connection between
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an act of will and its fulfilment. But obviously the sort
of nexus desired between cause and effect is such as could
only hold between the “events’ which the supposed
law of causality contemplates; the laws which replace
causality m such a science as physics leave no room for
any two events between which a nexus could be sought.

(3) “ The cause compels the effect 1n some sense in
\zh.lch the effect does not compel the cause.” This belief
seems largely operative in the dishke of determinism ;
but, as a matter of fact, 1t 1s connected with our second
maxim, and falls as soon as that is abandoned. We may
define “ compulsion ”* as follows: “ Any set of circum-
stances 1s said to compel A when A desires to do some-
thing which the circumstances prevent, or to abstain
from something which the circumstances cause.”” This
presupposes that some meamng has been found for the
word “‘ cause "'—a point to which I shall return later,
What I want to make clear at present 1s that compulsion
is a very complex notion, involving thwarted desire. So
long as a person does what he wishes to do, there 1s no
compulsion, however much his wishes may be calculable
by the help of earlier events. And where desire does not
come in, there can be no question of compulsion. Hence
1t is, in general, misleading to regard the cause as com-
pelling the effect.

A vaguer form of the same maxim substitutes the word
*“ determine "’ for the word ‘‘ compel "’ ; we are told that
the cause defermines the effcct 1n a sense i which the
effect docs not delermine the cause. It is not quite clear
what 15 meant by ‘ deterruning’; the only precise
sense, so far as I know, 1s that of a function or one-many
relation. If we admit plurality of causes, but not of
effects, that is, 1if we suppose that, given the cause, the
effect must be such and such, but, given the effect, the
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cause may have been one of many alternatives, then we
may say that the cause determines the effect, but not the
effect the cause. Plurabty of causes, however, results
only from conceiving the effect vaguely and narrowly
and the cause precisely and widely. Many antecedents
may “ cause "’ a man’s death, because his death is vague
and narrow. But if we adopt the opposite course, taking
as the ' cause ”’ the drinking of a dose of arsenic, and 2s
the ‘‘ effect ” the whole state of the world five minutes
later, we shall have plurality of effects instead of plurality
of causes. Thus the supposed lack of symmetry between
“cause "’ and “ effect " is lusory.

(4) “ A cause cannot operate when it has ceased to
exist, because what has ceased to exist is nothing.” This
is a common maxim, and a still more common unex-
pressed prejudice. It has, I fancy; a good deal to do
with the attractiveness of Bergson's * durée’’ : since the
past has effects now, it must still exist in some sense.
The mistake in this maxim consists in the supposition
that causes “operate” at all. A volition “ operates ”
when what it wills takes place ; but nothing can operate
except a volition. The belief that causes “ operate ™
results from assimlating them, consciously or uncon-
sciously, to volitions. We have already seen that, if
there are causes at all, they must be separated by a finite
interval of time from their effects, and thus cause their
effects after they have ceased to exist

It may be objected to the above definition of a volition
“ operating "’ that it only operates when it “causes”
what it wills, not when 1t merely happens to be followed
by what it wills. This certainly represents the usual view
of what 1s meant by a volition ‘‘ operating,” but as it
mvolves the very view of causation which we are engaged
in combating, 1t is not open to us as a definition. We
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may say that a volition ““ operates > when there is some
law in virtue of which a similar volition 1n rather similar
circumsiances will usually be followed by what it wills
But this 1s a vague conception, and mtroduces ideas
which we have not yet considered. What is chiefly im-
portant to notice is that the usual notion of * operating ”’
1s not open to us if we reject, as I contend that we should,
the usual notion of causation.

(5) ** A cause cannot operaie cxcept where it 1s."”" This
maxim 1s very widespread ; 1t was urged against Newton,
and has remained a source of prejudice against * action at
a distance.” In philosophy 1t has led to a demial of
transient action, and thence to monism or Leibnizian
monadism. Like the analogous maxim concerning iem-
poral contiguity, it rests upon the assumption that causes
‘“operate,” 1.e. that they are in some obscure way
analogous to volitions And, as in the case of temporal
contiguity, the inferences drawn from this maxim are
wholly groundless

I return now to the question, What law or laws
can be found to take the place of the supposed law of
causality ?

First, without passing beyond such uniformities of
sequence as are contemplated by the traditional law, we
may admit that, if any such sequence has been observed
n a great many cases, and has never been found to fail,
there 1s an mductive probability that it will be found to
hold in futurc cases If stones have hitherto been found
to break windows, 1t 1s probable that they will continue
1o do so. This, of course, assumes the inductive pninciple,
of which the truth may reasonably be questioned ; but
as this principle 1s not our present concern, I shall in this
discussion treat 1t as indubitable We may then say, in
the case of any such frequently observed sequence, that
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the earlier event 1s the cause and the later event the
effect.

Several considerations, however, make such special
sequences very different from the traditional relation of
cause and effect. In the first place, the sequence, in any
hitherto unobserved instance, 1s no more than probable,
whereas the relation of cause and effect was supposed to
be necessary. I do not mean by this merely that we are
not sure of having discovered a true case of cause and
effect ; I mean that, even when we bave a case of cause
and effect 1 our present sense, all that 1s meant is that
on grounds of observation, 1t is probable that when one
occurs the other will also occur. Thus i our present
sense, A may be the cause of B even 1f there actually are
cases where B does not follow A. Stnking a match will
be the cause of 1ts 1gniting, 1n spite of the fact that some
matches are damp and fail to 1ignite.

In the second place, it will not be assumed that every
event has some antecedent which is its cause in this
sense ; we shall only believe mn causal sequences where
we find them, without any presumption that they always
are to be found.

In the third place, any case of sufficiently frequent
sequence will be causal it our present sense ; for example,
we shall not refuse to say that night is the cause of day.
Our repugnance to saying this arises from the ease with
which we can 1magine the sequence to fail, but owing to
the fact that cause and effect must be separated by a
finite interval of time, amy such sequence might fail
through the interposition of other circumstances m the
interval. Mill, discussing this instance of night and day,
says \—

“ It is necessary to our using the word cause, that we
should beleve not only that the antecedent always has
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been followed by the consequent, but that as long as the
present constitution of things endures, it always will
be so.”’2

In this sense, we shall have to give up the hope of find-
ing causal laws such as Mill contemplated ; any causal
sequence which we have observed may at any moment be
falsified without a falsification of any laws of the kind
that the more advanced sciences aim at establishing.

In the fourth place, such laws of probable sequence,
though useful in daily life and in the infancy of a science,
tend to be displaced by quite different laws as soon as a
science 15 successful. The law of gravitation will llustrate
what occurs mn any advanced science. In the motions of
mutually gravitating bodies, there is nothing that can be
called a cause, and nothing that can be called an cffect ;
there 1s merely a formula. Certain differential equations
can be found, which hold at every instant for every
particle of the system, and which, given the configuration
and velocities at one instant, or the configurations at two
instants, render the configuration at any other earher or
later instant theoretically calculable. That is to say, the
configuration at any instant 1s a function of that instant
and the configurations at two given instants. This state-
ment holds throughout physics, and not only in the special
case of gravitation. But there is nothing that could be
properly called “cause” and nothing that could be
properly called * effect " in such a system.

No doubt the reason why the old *law of causality "
has so long continued to pervade the books of philo-
sophers 1s simply that the idea of a function is unfarmliar
to most of them, and therefore they seek an unduly
simplfied statement. There is no question of repetitions
of the “ same " cause producing the “ same " effect ; 1t

s Log. ¢4bs, § 6.
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is not in any sameness of causes and effects that the con-
stancy of scientific law consists, but in sameness of
relations. And even ‘sameness of relations” 1s too
sunple a phrase; * sameness of differential equations ”’
is the only correct phrase. It is impossible to state this
accurately 1n non-mathematical language; the nearest
approach would be as follows: “ There is a constant
relation between the state of the universe at any nstant
and the rate of change in the rate at which any part of
the universe is changing at that instant, and this relation
IS many-one, i.e. such that the rate of change in the
rate of change 1s deterrunate when the state of the
universe is given.” If the “law of causality "’ is to be
something actually discoverable 1n the practice of science,
the above proposition has a better right to the name
than any * law of causality *’ to be found in the books of
philosophers. )

In regard to the above principle, several observations
must be made—

(r) No one can pretend that the above principle is a
priori or self-evident or a * necessity of thought.” Nor
1s it, in any sense, a premuss of science : 1t 1s an empirical
generalisation from a number of laws which are them-
selves empirical generalisations

(2) The law makes no difference between past and
future : the futurc ‘' deterrmnes” the past in exactly
the same sense 1n which the past *“ determunes *' the future.
The word “ determine,” here, has a purely logical sigmfi-
cance: a certain number of variables * determine
another variable if that other varable is a function of
them.

(3) The law will not be empirically verifiable unless
the course of events within some sufficiently small volume
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will be approximately the same in any two states of the
umverse which only differ in regard to what 1s at a con-
siderable distance from the small volume n question.
For example, motions of planets in the solar system must
be approximately the same however the fixed stars may
be distributed, provided that all the fixed stars are very
much farther from the sun than the planets are. If
gravitation varied directly as the distance, so that the
most remote stars made the most difference to the
motions of the planets, the world might be just as regular
and just as much subject to mathematical laws as 1t 1s at
present, but we could never discover the fact.

(4) Although the old * law of causality *’ 1s not assumed
by science, something which we may call the “ uniformuty
of nature " 1s assumed, or rather is accepted on mnductive
grounds The uniformity of nature does not assert the
trivial principle *same cause, same effect,”” but the
principle of the permanence of laws. That is to say,
when a law exhibiting, e g. an acceleration as a function
of the configuration has been found to hold throughout
the observable past, it is expected that it will contmue
to hold 1n the future, or that, if 1t does not itself hold,
there is some other law, agreeing with the supposed law
as regards the past, which will bold for the future. The
ground of this principle 1s simply the inductive ground
that 1t has been found to be true in very many instances ;
hence the principle cannot be considered certamn, but
only probable to a degree which cannot be accurately
estimated.

The uniformuty of nature, in the above sense, although
1t is assumed 1n the practice of science, must not, in 1ts
generality, be regarded as a kind of major premiss, with-
out which all scientific reasoning would be 1n error. The
assumption that all laws of nature are permanent has, of
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course, less probability than the assumption that this or
that particular law is permanent ; and the assumption
that a particular law is permanent for all time has less
probabulity than the assumption that it will be valid up
to such and such a date. Science, in any given case, will
assume what the case requires, but no more. In con-
structing the Nautical Almanac for 1915 1t will assume
that the law of gravitation will remain true up to the end
of that year ; but it will make no assumption as to 1§16
until it comes to the next volume of the almanac. This
procedure is, of course, dictated by the fact that the
uniformity of nature 1s not known a priori, but is an
empirical generalisation, like ‘“all men are mortal.” In
all such cases, it 1s better to argue immediately from the
given particular instances to the new instance, than to
argue by way of a major premiss ; the conclusion is only
probable in either case, but acquires a higher probability
by the former method than by the latter.

In all science we have to distinguish two sorts of laws :
first, those that are empirically verifiable but probably
only approximate ; secondly, those that are not verifiable,
but may be exact. The law of gravitation, for example,
in 1ts applications to the solar system, 1s only empirically
verifiable when 1t is assumed that matter outside the
solar system may be ignored for such purposes; we
believe this to be only approximately true, but we cannot
empirically verify the law of universal gravitation which
we believe to be exact. This point is very important in
connection with what we may call “ relatively 1solated
systems.’”” These may be defined as follows :—

A system relatively 1solated during a given period is
one which, within some assignable margin of enor, will
behave in the same way throughout that period, however

the rest of the universe may be constituted.
o
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A system may be called “ practically 1solated "’ during a
given period if, although there #ght be states of the rest
of the universe which would produce more than the
assigned margin of crror, there is reason to believe that
such states do not 1n fact occur.

Strictly speaking, we ought to specify the respect n
which the system 1s relatively isolated. For example,
the carth is relatively isolated as regards falling bodies,
but not as regards tides; 1t is practically 1solated as
regards economic phenomena, although, i1f Jevons’ sun-
spot theory of commercial crises had been true, 1t would
not have been even practically isolated mn this respect.

It will be observed that we cannot prove in advance
that a system is isolated. This will be mferred from the
observed fact that approximate umiformities can be
stated for this system alone. If the complete laws for
the whole universe were known, the 1solation of a system
could be deduced from them ; assuming, for example,
the law of universal gravitation, the practical 1solation of
the solar system in this respect can be deduced by the
help of the fact that there 1s very little mattcr 1n 1ts
neighbourhood. But it should be observed that 1solated
systems are only important as providing a possibility of
discovering scientific laws; they have no theoretical
importance in the finished structure of a science.

The case where one event A 1s said to * cause *’ another
event B, which philosophers take as fundamental, 1s
really only the most simplified instance of a practically
isolated system. It may happen that, as a result of
general scientific laws, whenever A occurs throughout a
certain period, 1t is followed by B ; in that case, Aand B
form a system which 1s practically isolated throughout
that peniod. It is, however, to be regarded as a piece of
good fortune if this occurs ; it will always be due to special
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circumstances, and would not have been true if the rest
of the universe had been different though subject to the
same laws.

The essential function which causality has been sup-
posed to perform 1s the possibility of inferring the future
from the past, or, more generally, events at any time from
events at certain assigned times. Any system in which
such inference is possible may be called a “ deten'nin-
istic "’ system. We may define a deterministic system as
follows :—

A system is said to be *‘ determunistic "’ when, given
certamn data, ey, €y, ..., ¢, at times ¢,, £, ..., ¢, respec-
tively, concerning this system, if E, 1s the state of the
system at any time ¢, there 1s a functional relation of the

form E‘= f(el, tl’ 52, tz, anny 8,., t", t)- (A)

The system will be * deterministic throughout a given
period " if ¢, ;n the above formula, may be any time
within that period, though outside that period the
formula may be no longer true. If the umverse, as a
whole, is such a system, determmsm 1s true of the
universe ; if not, not. A system which 1s part of a deter-
ministic system I shall call “ determmed ”’ ; one which is
not part of any such system I shall call “* capricious.”

The events €;, es, ..., ¢, I shall call “ determinants "
of the system. It 1s to be observed that a system which
has one set of determinants will in general have many.
In the case of the motions of the planets, for example,
the configurations of the solar system at any two given
times will be determinants.

We may take another illustration from the hypothesis
of psycho-physical parallelism. Let us assume, for the
purposes of this illustration, that to a given state of bran
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a given state of mind always corresponds, and vice versa,
1.e. that there is a one-one relation between them, so that
each is a function of the other. We may also assume,
what is practically certam, that to a given state of a
certain bram a given state of the whole material umverse
corresponds, since 1t 1s highly improbable that a given
brain 1s ever twice 1n exactly the same state. Hence
there will be a one-one relation between the state of a
given person’s mind and the state of the whole materal
universe. It follows that, if # states of the materal
universe are determinants of the material universe, then
% states of a given man’s mind are determinants of the
whole material and mental universe—assuming, that is
to say, that psycho-physical parallelism 1s true.

The above 1llustration is important 1 connection with
a certain confusion which seems to have beset those who
have philosophised on the relation of mind and matter
It 1s often thought that, 1f the state of the mind is deter-
minate when the state of the brain is given, and if the
material world forms a deterministic system, then mind
1s ‘‘ subject '’ to matter in some sense in which matter 1s
not ““ subject ” to mind. But if the state of the bram 1s
also determinate when the state of the mind is given, it
must be exactly as true to regard matter as subject to
mind as it would be to regard mind as subject to matter.
We could, theoretically, work out the history of mind
without ever mentioning matter, and then, at the end,
deduce that matter must meanwhile have gone through
the corresponding history. It is true that if the relation
of brain to mind were many-one, not one-one, there would
be a one-sided dependence of mind on brain, while con-
versely, if the relation were one-many, as Bergson sup-
poses, there would be a one-sided dependence of bramn on
mird. But the dependence involved is, in any case, only
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logical ; it does not mean that we shall be compelled to
do things we desire not to do, which 1s what people 1n-
stinctively imagine 1t to mean.

As another illustration we may take the case of
mechanism and teleology. A system may be defined as
* mechanical ”’ when 1t has a set of determinants that
are purely material, such as the positions of certain pieces
of matter at certain times. It isan open question whether
the world of mind and matter, as we know it, a
mechanical system or not ; let us suppose, for the sake
of argument, that it 15 a mechanical system. This sup-
position—so I contend—throws no hght whatever on the
question whether the universc 1s or 1s not a * teleo-
logical ’ system. It is difficult to define accurately what
1s meant by a * teleological ”’ system, but the argument
1s not much affected by the particular definition we adopt.
Broadly, a teleological system 1s one in which purposes
are realised, 1e. 1n which certamn desires—those that are
deeper or nobler or more fundamental or more universal
or what not—are followed by their realisation. Now the
fact—if it be a fact—that the universe is mechanical has
no bearing whatever on the question whether it is teleo-
logical in the above sense. There might be a mechanical
system in which all wishes were realised, and there might
be one 1n which all wishes were thwarted. The question
whether, or how far, our actual world 1s teleological,
cannot, thercfore, be scttled by proving that 11 is mechani-
cal, and the desire that it should be teleological is no
ground for wishing it to be not mechanical.

There 15, 1n all these questions, a very great difficulty
in avoiding confusion between what we can infer and
what 1s in fact determined. Let us consider, for a
moment, the various senses 1n which the future may be
* determined.” There is one sense—and a very important
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one—in which it is determined quite independently of
scientific laws, namely, the sense that it will be what 1t
will be. We all regard the past as determined simply by
the fact that it has happened ; but for the accident that
memory works backward and not forward, we should
regard the future as equally determined by the fact that
1t will happen. ‘' But,” we are told, * you cannot alter
the past, while you can to some extent alter the future.”
This view seems to me to rest upon just those errors in
regard to causation which 1t has been my object to remove.
You cannot make the past other than it was—true, but
this is a mere application of the law of contradiction. If
you already know what the past was, obviously 1t 1s use-
less to wish 1t different. But also you cannot make the
iuture other than 1t will be ; this again is an application
of the law of contradiction. And i you happen to know
the future—e g. 1n the case of a forthcoming eclipse—it
1s just as useless to wish 1t different as to wish the past
different ‘* But,”” 1t will be rejoined, * our wishes can
cause the future, sometimes, to be different from what 1t
would be if they did not exist, and they can have no
such effect upon the past’ This, agam, 1s a mere
tautology. An effect being defined as something subse-
quent to its cause, obviously we can have no effect upon
the past. But that docs not mean that the past would
not have been different if our present wishes had been
different. Obviously, our present wishes are conditioned
by the past, and therefore could not have been different
unless the past had been different; therefore, 1if our
present wishes were different, the past would be different.
Of course, the past cannot be different from what 1t was,
but no more can our present wishes be different from what
they are ; this again is merely the law of contradiction.
The facts seem to be mercly (x) that wishing generallv
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depends upon 1gnorance, and is therefore commoner m
regard to the future than in regard to the past ; (2) that
where a wish concerns the future, it and 1ts realisation
very often form a ‘ practically independent system,”
i.e. many wishes regarding the future are realised. But
there seems no doubt that the main difference in our
feelings arscs from the accidental fact that the past
but not the future can be known by memory,

Although the sense of " determined " in whlch the
future is determined by the mere fact that it will be what
it wall be is sufficient (at least so 1t seems to me) to refute
some opponents of determunism, notably M. Bergson and
the pragmatists, yet 1t is not what most people have in
mind when they speak of the future as determined. What
they have in mind 1s a formula by means of which the
future can be exhibited, and at least theoretically calcu-
lated, as a function of the past. But at this point we
meet with a great difficulty, which besets what has been
said above about deterministic systems, as well as what
is said by others.

¥ formula of any degree of complexity, however great,
are admitted, it would seem that any system, whose
state at a given moment is a function of certain measur-
able quantities, must be a deterministic system. Let us
consider, in Mlustration, a single material particle, whose
co-ordmnates at time ¢ are x,, ¥,, z,. Then, however, the
particle moves, there must be, theoretically, functions
Ju fa fo such that

x=fil), y=rf(0), z, = f5(0)-

It follows that, theoretically, the whole state of the
material universe at time # must be capable of being
exhibited as a function of . Hence our universe will be
determunistic in the sense defined above But 1f this be
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true, no information is conveyed about the universe 1n
stating that it 1s deterministic. Itis true that the formul=z
involved may be of strictly infinite complexity, and there-
fore not practically capable of being wmtten down or
apprehended. But except from the point of view of our
knowledge, this might seem to be a detail: in itself, if
the above considerations are sound, the material universe
must be determanistic, must be subject to laws.

This, however, is plainly not what was intended. The
difference between this view and the view intended may
be seen as follows. Given some formula which fits the
facts hitherto-—say the law of gravitation—there will be
an infinite number of other formula, not empirically dis-
tinguishable from 1t in the past, but diverging from it
more and more in the future. Hence, even assuming
that there are persistent laws, we shall have no reason
for assuming that the law of the inverse square will hold
in future ; 1t may be some other hitherto indistinguishable
law that will hold. We cannot say that every law which
has held hitherto must hold in the future, because past
facts which obey one law will also obey others, hitherto
mdistinguishable but diverging in future. Hence there
must, at every moment, be laws hitherto unbroken which
are now broken for the first time. What science docs, 1n
fact, 1s to select the simplest formula that will fit the facts
But this, quite obviously, 1s merely a methodological
precept, not a law of Nature. If the simplest formula
ceases, after a time, to be applicable, the simplest formula
that remains applicable is selected, and science has no
sense that an axiom has been falsified. We are thus left
with the brute fact that, 1n many departments of science,
quite simple laws have hitherto been found to hold. This
fact cannot be regarded as having any & priori ground,
nor can 1t be used to support inductively the opinion that
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the same laws will continue ; for at every moment laws
hitherto true are being falsified, though in the advanced
sciences these laws are less simple than those that have
remained true. Moreover it would be fallacious to argue
inductively from the state of the advanced sciences to the
future state of the others, for it may well be that the
advanced sciences are advanced simply because, hitherto,
their subject-matter has obeycd simple and easily
ascertainable laws, while the subject-matter of other
sciences has not done so.

The difficulty we have been considering seems to be
met partly, if not wholly, by the principle that the time
must not enter exphcitly into our formule, All mechanical
laws exhibit acceleration as a function of configuration,
not of configuration and time jointly ; and this principle
of the irrelevance of the time may be extended to all
scentific laws. In fact we might interpret the * uni-
formity of nature ** as meaning just this, that no scientific
law 1nvolves ihe time as an argument, unless, of course,
it 1s given 1n an integrated form, 1n which case lapse of
time, though not absolute time, may appear in our
formul®z. Whether this consideration suffices to over-
come our difficulty completely, I do not know; but in
any case 1t does much to diminish it.

It will serve to lustrate what has been said 1f we apply
it to the question of free will.

(x) Determinism in regard to the will is the doctrine
that our volitions belong to some deterrinistic system,
ie. are “determined” 1n the sense defined above,
Whether this doctrine is true or false, 1s a mere question
of fact; no a priori considerations (if our previous dis-
cussions have been correct) can exast on either side. On
the one hand, there is no a priori category of causality,
but merely certain observed umformities As a matter
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of fact, there are observed umformities in regard to
volitions ; thus there 1s some empirical evidence that
volitions are determuned. But i1t would be very rash to
mamtain that the evidence is overwhelming, and 1t 1s
quite possible that some volitions, as well as some other
things, are not determined, except in the sense in which
we found that everything must be determined.

{2) But, on the other hand, the subjective sense ot
freedom, sometimes alleged against determinism, has no
bearing on the question whatever. The view that it has
a bearing rests upon the belief that causes compel therr
effects, or that nature enforces obedience to 1ts laws as
governments do. These are mere anthropomorphic
superstitions, due to assimilation of causes with volitions
and of natural laws with human edicts. We fcel that our
will is not compelled, but that only means that 1t 1s not
other than we choose 1t to be. It 1s one of the demerits
of the traditional theory of causality that it has created
an artificial opposition between determinism and the
freedom of which we are introspectively conscious.

(3) Besides the general question whether volitions are
determined, there is the further question whether they
are mechanically determined, i.e. whether they are part
of what was above defined as a mechanical system. This
1s the question whether they form part of a system with
purely material determinants, 1.e. whether there are laws
which, given certain material data, make all volitions
functions of those data. Here again, there is empincal
evidence up to a point, but 1t 1s not conclusive 1n regard
to all volitions. It 1s important to observe, however
that even if volitions are part of a mechanical system,
this by no means implies any supremacy of matter over
mind. It may well be that the same system which 1s
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susceptible of material determinants is also susceptible
of mental determinants; thus a mechanical system may
be determined by sets of volitions, as well as by scts of
maternal facts. It would seem, therefore, that the reasons
which make people dishke the view that volitions are
mechanically determined are fallacious.

(4) The notwon of mecessuty, which is often associated
with determuusm, 1s a confused notion not legitimatgly
deducible from determunism. Three meanings are
commonly confounded when necessity 1s spoken of :—

(a) An achion is necessary when it will be performed
however much the agent may wish to do otherwise.
Determimism does not mmply that actions are necessary
m this sense.

(B) A propositronat funciron 1s necessary when all its
values are true  This sense 15 not relevant to our present
discusston

() A proposiison 1s necessary with respect to a given
constituent when it 1s the value, with that constituent as
argument, of a necessary propositional function, in other
words, when 1t remains true however that constituent
may be vanied. In this sense, 1n a deierministic system,
the connection of a volition with s determinants 1s
necessary, if the tune at which the determmnants occur be
taken as the constiiuent to be varied, the time-interval
between the determinants and the volition being kept
constant. But this sense of nccessity 1s purely logical,
and has no emotional importance,

We may now sum up our discussion of causality. We
found first that the law of causality, as usually stated by
philosophers, 1s false, and 1s not employed in science. We
then considered the naturc of scientific laws, and found
that, instcad of stating that one event A is always followed
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by another event B, they stated functional relations
between certain events at certain times, which we called
determinants, and other events at earlier or later times
or at the same time. We were unable to find any a prions
category involved : the existence of scientific laws ap-
peared as a purely empirical fact, not necessarly universal,
except 1 a tnivial and scientifically useless form. We
found that a system with one set of determinants may very
ikély have other sets of a quite different kind, that, for
example, a mechanically determined system may also be
teleologically or volitionally deterruned. Fially we
considered the problem of free will : here we found that
the reasons for supposing volitions to be determmed are
strong but not conclusive, and we decided that even if
volitions are mechanically determined, that 1s no reason
for denying freedom in the sense revealed by mtro-
spection, or for supposing that mechanical events are not
determined by volitions. The problem of free will versus
determinism is therefore, if we were right, mainly illusory,
but in part not yet capable of being decisively solved.



X

KNOWLEDGE BY ACQUAINTANCE
AND KNOWLEDGE BY
DESCRIPTION

HE object of the following paper is to consider what
it is that we know in cases where we know pro-
positions about ‘‘ the so-and-so "’ without knowing who
or what the so-and-so is. For example, I know that the
candidate who gets most votes will be elected, though I
do not know who is the candidate who wall get most
votes. The problem I wish to consider is : What do we
know 1n these cases, where the subject 1s merely described?
I have considered this problem elsewhere! from a purely
logical point of view ; but in what follows I wish to con-
sider the question 1n relation to theory of knowledge as
well as in relation to logic, and in view of the above-
mentioned logical discussions, I shall in this paper make
the logical portion as brief as possible.

In order to make clear the antithesis between ‘‘ac-
quamntance "’ and “ description,” I shall first of all try to
explain what I mean by “ acquaintance.” I say that I
am acquainted with an object when I have a direct
cognitive relation to that object, i.e. when I am directly
aware of the object itself. When I speak of a cognitive
relation here, I do not mean the sort of relation which
constitutes judgment, but the sort which constitutes
presentation. In fact, I think the relation of subject and

1 Ses references later,
209
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objcct which I call acquaintance is sumply the converse
of the relation of object and subject which constitutes
presentation. That 1s, to say that S has acquaintance
with O 1s essentially the same thing as to say that O 1s
presented to S. But the associations and natural exten-
sions of the word acquaintance are different from those of
the word presentation To begin with, as in most cog-
nitive words, 11 1s natural to say that I am acquainted
with an object even at moments when 1t 1s not actually
beforc my mind, provided 1t has been before my mind,
and will be agamn whenever occasion anses. This is the
same sense in which I am said to know that 2+2=4 even
when I am thmking of something else. In the second
place, the word acquaintance 1s designed to emphasise,
more {han the word presenfation, the relational character
of the fact with which we are concerned. There 1s, to my
mind, a danger that, in speaking of presentation, we
may so emphasis the object as to lose sight of the sub-
ject. The result of this 1s erther to lead to the view
that there 1s no subject, whence we arrive at materialism ;
or 10 lead to the view that what 1s presented 1s part ot
the subject, whence we arrive at idealism, and should
arrive at sohipsism but for the most desperate contortions.
Now I wish to preserve the dualism of subject and object
in my terminology, because this dualism seems to mec a
fundamental fact concerning cognition. Hence I prefer
the word acguaintance, because 1t emphasises the need of
a subject which 1s acquamted.

When we ask what are the kunds of objects with which
we are acquamted, the first and most obvious example is
sense-data. 'When I see a colour or hear a noise, I have
direct acquamtance with the colour or the noise. The
sense-datum with which I am acquainted in these cases
is generally, if not always, complex. This is particularly
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obvious in the case of sight. I do not mean, of course,
merely that the supposed physical object is complex, but
that the direct sensible object is complex and contains
parts with spatial relations. Whether 1t 1s possible to be
aware of a complex without bemng aware of its con-
stituents is not an easy question, but on the whole it
would seem that there 1s no reason why it should not
be possible. This question amses i an acute form in
connection with self-consciousness, which we must now
briefly consider

In introspection, we seem to be immediately aware of
varying complexes, consisting of objects 1n various cog-
nitive and conative relations to ourselves. When I see
the sun, 1t often happens that I am aware of my seeing
the sun, in addition to being aware of the sun ; and when
I desire food, it often happens that I am aware of my
desire for food. But it 1s hard to discover any state of
mind m which I am aware of myself alone, as opposed to
a complex of which I am a constituent. The question of
the nature of self-consciousness 1s too large,and too shightly
connected with our subject, to beargued at length here. It
1s difficult, but probably not impossible, to account for
plain facts 1f we assume that we do not have acquamntance
with ourselves. It 1s plain that we are not only acquainted
with the complex “ Self-acquainted-with-A,” but we also
know the proposition “ I am acquamnted with A.” Now
here the complex has been analysed, and 1f “ I ** does not
stand for something which is a direct object of acquaint-
ance, we shall have to suppose that “1" is something
known by description. If we wished to maintain the view
that there is no acquaintance with Self, we mught argue
as follows: We are acquainted with acguainfance, and
we know that it is a relation. Also we are acquamted
with a complex in which we perceive that acquaintance
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is the relating relation Hence we know that this complex
must have a constituent which is that which 1s acquainted,
i.e. must have a subject-term as well as an object-term.
This subject-term we define as “ 1.” Thus “ 1" means
‘’ the subject-term in awarenesses of which I am aware.”
But as a definition this cannot be regarded as a happy
cffort. It would seem necessary, therefore, either to
suppose that I am acquainted with myself, and that “1,”
therefore, requires no definition, being merely the proper
name of a certain object, or to find some other analysis
of sclf-consciousness. Thus self-consciousness cannot be
regarded as throwing light on the question whether we
can know a complex without knowing its constituents.
This question, however, 1s not important for our present
purposes, and I shall therefore not discuss it further.
The awarenesses we have considered so far have all
been awarenesscs of particular existents, and mght all
1 a large sense be called sense-data. For, from the point
of view of theory of knowledge, mtrospective knowledge
1s exactly on a level with knowledge derived from sight
or hearing. But, in addition to awareness of the above
kind of objects, which may be called awareness
of particulars, we have also (though not qute 1n
the same sense) what may be called awareness of
umiversals. Awareness of universals is called conceiving,
and a universal of which we are aware 1s called a concept.
Not only are we aware of particular yellows, but if we
have seen a sufficient number of yellows and have suffi-
cient ntelligence, we are aware of the universal yellow ;
this universal is the subject in such judgments as “ yellow
differs from blue *’ or * yellow resembles blue less than
green does.” And the umversal yellow is the predicate in
such judgments as * this is yellow,” where *“ this "’ is a
particular sense-datum. And universal rclations, too,
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are objects of awarenesses; up and down, before and
after, resemblance, desire, awareness itself, and so on,
would seem to be all of them objects of which we can be
aware.

In regard to relations, 1t might be urged that we are
never aware of the universal relation itself, but only of
complexes in which it is a constituent. For example, 1t
may be said that we do not know directly such a relation
as before, though we understand such a propositioneas
* this is before that,”” and may be directly aware of such
a complex as “ this being before that.”” This view, how-
ever, 1s difficult to reconcile with the fact that we often
know propositions in which the relation is the subject,
or in which the relata are not definite given objects, but
*anything.” For example, we know that if one thing is
before another, and the other before a third, then the
first is before the third ; and here the things concerned
are not defimite things, but * anything.” It 1s hard to
see how we could know such a fact about * before ™
unless we were acquainted with * before,” and not merely
with actual particular cases of one given object being
before another given object. And more directly: A
Judgment such as ‘‘ this 1s before that,” where this judg-
ment 1s denived from awareness of a complex, constitutes
an analysts, and we should not understand the analysis if
we were not acquainted with the meaning of the terms
employed. Thus we must suppose that we are acquainted
with the meaning of * before,” and not merely with
instances of it.

There are thus at least two sorts of objects of which we
are aware, namely, particulars and universals. Among
particulars I include all existents, and all complexes of
which one or more constituents are existents, such as
this-before-that, this-above-that, the-yellowness-of-this.



37 MYSTICISM AXND LOGIC

Among universals I mnclude all objects of which no par-
ticular is a constituent. Thus the disjunction *‘ universal-
particular ” includes all objects. We might also callit the
disjunction “abstract-concrete.” It 1s not quite parallel
with the opposition “ concept-percept,” because things
remembered or 1magined belong with particulars, but can
hardly be called percepts. (On the other band, universals
with which we are acquainted may be i1dentified with
corcepls.)

It will be seen that among the objects with which we
are acquainted are not included physical objects (as
opposed to sense-data), nor other people’s munds. These
things are known to us by what I call “ knowledge by
description,” which we must now cons:der.

By a “ description "’ I mean any phrase of the form “a
so-and-so "’ or “‘the so-and-so ” A phrase of the form
"a so-and-so '’ I shall call an ““ ambiguous " description ;
a phrase of the form “ the so-and-so *’ (in the singular) I
shall call a ‘" defimte ”’ description. Thus ‘“a man ” 1s
an ambiguous desciiption, and ‘“ the man with the iron
mask ” 1s a definite description. There are various
problems connected with ambiguous descriptions, but I
pass them by, since they do not directly concern the matier
I wish to discuss. What I wish to discuss 1s the nature of
our knowledge concerning objects 1n cases where we know
that there is an object answering to a definite description,
though we are not acquainted with any such object. This
1s @ matter which 1s concerned exclusively with definte
descriptions. I shall, therefore, in the sequel, speak
simply of *“ descriptions ** when I mean " definite descrip-
tions.”” Thus a description will mean any phrase of the
form * the so-and-so *’ in the singular.

I shall say that an object 1s “ known by description *
when we know that 1t is “ the so-and-so,” i.e. when we
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know that there is one object, and no more, having a
certain property; and it will generally be implied that
we do not have knowledge of the same object by ac-
quaintance. We know that the man with the ron mask
existed, and many propositions are known about him ;
but we do not know who he was. We know that the
candidate who gets most votes will be elected, and in this
case we are very likely also acquainted (in the only sense
in which one can be acquainted with some one else) #1th
the man who is, in fact, the candidate who wll get most
votes, but we do not know which of the candidates ke 1s,
i.e. we do not know any proposition of the form “* A is
the candidate who will get most votes ”’ where A is one
of the candidates by name. We shall say that we have
“ merely descriptive knowledge "’ of the so-and-so when,
although we know that the so-and-so exists, and although
we may possibly be acquainted with the object which 1s,
m fact, the so-and-so, yet we do not know any pro-
postlion “ @ 1s the so-and-so,” where a is something with
which we are acquainted.

When we say “the so-and-so exists,”” we mean that
there is just one object which is the so-and-so. The pro-
posttion ““ @ is the so-and-so” means that 4 has the
property so-and-so, and nothing else has. * Sir Joseph
Larmor is the Unionist candidate *’ means *“ Sir Joseph
Larmor 1s a Unionist candidate, and no one else 1s.”
*“ The Unionist candidate exists ”’ means ‘‘ some one 1s a
Unionist candidate, and no one else is.”” Thus, when we
are acquainted with an object which we know to be the
so-and-so, we know that the so-and-so exists, but we may
know that the so-and-so exists when we are not acquainted
with any object which we know to be the so-and-so, and
even when we are not acquainted with any object whach, 1n
tacy, 1s the so-and-so.
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Common words, even proper names, are usually really
descriptions. That is to say, the thought in the mind of
a person using a proper name correctly can generally only
be expressed explicitly if we replace the proper name by
a descrniption. Moreover, the description required to
express the thought will vary for different people, or for
the same person at differcnt times. The only thing
constant (so long as the name 1s rightly used) is the object
to Which the name applies. But so long as this remains
constant, the particular description involved usually
makes no difference to the truth or falsehood of the pro-
position in which the name appears.

Let us take some 1illustrations. Suppose some state-
ment made about Bismarck. Assuming that there 1s
such a thing as direct acquaintance with oneself, Bismarck
himself might have used his name directly to designate
the particular person with whom he was acquainted In
this case, if he made a judgment about himself, he him-
self might be a constituent of the judgment. Here the
proper name has the direct use which 1t always wishes to
have, as simply standing for a certamn object, and not
for a description of the object. But 1if a person who knew
Bismarck made a judgment about him, the case 15
different. What this person was acquainted with were
certamn sense-data which he connected (rightly, we will
suppose) with Bismazrck’'s body. His body as a physical
object, and still more his mind, were only known as the
body and the mind connected with these sense-data.
That 1s, they were known by description. It 1s, of course,
very much a matter of chance which characteristics of a
man’s appearance will come into a friend’s mind when
he thinks of hum ; thus the description actually n the
friend’s mind is accidental. The essential point is that
he knows that the various descriptions all apply to the
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same entity, in spite of not being acquainted with the
entity in question.

When we, who did not know Bismarck, make a judg-
ment about him, the description 1n our minds will probably
be some more or less vague mass of historical knowledge
—far more, in most cases, than 1s requred to identify
him. But, for the sake of ilustration, let us assume that
we think of him as *‘ the first Chancellor of the German
Empire.” Here all the words are abstract except “%Ger-
man.” The word “ German " will again have different
meanings for different people. To some it will recall
travels i1n Germany, to some the look of Germany on the
map, and so on. But if we are to obtain a description
which we know to be applicable, we shall be compelled,
at some point, to bring 1n a reference to a particular with
which we are acquainted. Such reference is 1nvolved in
any mention of past, present, and future (as opposed to
definite dates), or of here and there, or of what others
have told us. Thus it would seem that, 1n some way or
other, a description known to be applicable to a particular
must 1nvolve some reference to a particular with which
we are acquainted, 1f our knowledge about the thing
described 1s not to be merely what follows logically from
the description. For example, “ the most long-lived of
men " 1s a description which must apply to some man,
but we can make no judgments concerning this man
which involve knowledge about him beyond what the
description gives. If, however, we say, “the first
Chancellor of the German Empire was an astute diplo-
matist,” we can only be assured of the truth of our
judgment in virtue of something with which we are
acquainted—usually a testimony heard or read. Con-
sidered psychologically, apart from the information we
convey to others, apart from the fact about the actual
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Bismarck, which gives mmporiance to our judgment, the
thought we really have contains the one or more par-
ticulars mvolved, and otherwise consists wholly of con-
cepts. All names of places—London, England, Europe,
the earth, the Solar System—similarly involve, when
used, deseriptions which start from some one or more
particulars with which we are acquainted. I suspect that
even the Universe, as considered by metaphysics, involves
such’ a connection with parficulars. In logic, on the
contrary, where we are concerned not merely with what
does exast, but with whatever might or could exist or be,
no refercnce to actual particulars 1s mvolved

It would seem that, when we make a statement about
something only known by description, we often infend to
make our statement, not m the form involving the
description, but about the actual thing described. That
15 to say, when we say anyithing about Bismarck, we
should like, if we could, to make the judgment which
Bismarck alone can make, namely, the judgment of which
he himself 1s a constituent In this we are necessarily
defeated, since the actual Bismarck 1s unknown to us.
But we know that there 1s an object B called Bismarck,
and that B was an astute diplomatist. We can thus
describe the proposition we should like to affirm, namely,
“B was an astutc diplomatist,” where B 1s the object
which was Bismarck What enables us to communicate
m spite of the vaiying descriptions we employ 1s that we
know there 1s a true proposition concerning the actual
Bismarck, and that, however we may vary the description
(so long as the description is correct), the proposition
described 1s stul the same. This proposition, which is
described and is known to be true, 1s what 1nterests us;
but we are not acquainted with the proposition itself,
and do not know #, though we know 1t 1s true.
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It will be seen that there are various stages i the
removal from acquaintance with particulars® there 1s
Bismarck to people who knew him, Bismarck to those
who only know of him through history, the man with the
iron mask, the longest-lived of men. These are progres-
sively further removed from acquaintance with particulars,
and there is a ssmilar hierarchy 1n the region of universals.
Many universals, ke many particulars, are only known
to us by description. But here, as 1n the case of particu-
lars, knowledge concerning what 1s known by description
is ultimately reducible to knowledge concerning what 1s
known by acquaintance.

The fundamental epistemological principle in the
analysis of propositions containing descriptions is this :
Every proposition which we can understand must be com-_
posed wholly of constituents with which we are acquainted.
From what has been said already, it will be plain why I
advocate this principle, and how I propose to meet the
case of propositions which at first sight contravene -it.
Let us begin with the reasons for supposing the principle
true.

The chief reason for supposing the principle true is
that it seems scarcely possible to beleve that we can
make a judgment or entertain a supposition without
knowing what it 1s that we are judging or supposing
about. If we make a judgment about (say) Julius Casar,
1t is plamn that the actual person who was Jullus Casar 1s
not a constituent of the judgment. But before going
further, it may be well to explain what I mean when I
say that this or that is a constituent of a judgment, or of
a proposition which we understand. To begn with
judgments : a judgment, as an occurrence, I take to be
a relation of a mind to several entities, namely, the
entities which compose what 1s judged 1If, eg. I judge
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that A loves B, the judgment as an event consists 1 the
existence, at a certain moment, of a specific four-term
relation, called judging, between me and A and love and
B. That is to say, at the time when I judge, there is a
certain complex whose terms are myself and A and love
snd B, and whose relating relation 1s judging. My reasons
for this view have been set forth elsewhere, and I shall not
repeat them here. Assurmung this view of judgment, the
constituents of the judgment are sumply the constituents of
the complex which 1s the judgment. Thus, in the above
case, the constituents are myself and A and love and B
and judging. But myself and judging are constituents
shared by all my judgments; thus the distinctive con-
stituents of the particular judgment in question are A
and love and B. Coming now to what 1s meant by
“understanding a proposition,” I should say that there
1s another relation possible between me and A and love
and B, which 1s called my supposing that A loves B.2
When we can suppose that A loves B, we * understand
the proposition ' 4 loves B. Thus we often understand a
proposition 1n cases where we have not enough knowledge
to make a judgment. Supposing, like judging, is 2 many-
term relation, of which a mind 1s one term. The other
terms of the relation are called the constituents of the
proposition supposed. Thus the principle which I
enunciated may be re-stated as follows: Whenever a

1 Phsilosophical Essays, * The Nature of Truth ”* I have been per-
suaded by Mr Wittgenstein that this theory 1s somewhat unduly
simple, but the modification which I believe it to require does not
aflect the above argument [1917]

1 Cf Menong, Ueber Annahmen, passim 1 formerly supposed,
contrary to Mewnong's view, that the relationship of supposing might
be merely that of presentation In this view I now think I was mis-
taken, and Memong 1s nght But my present view depends upon the
theory that both 1n judgment and in assumption there 1s no single

Objective, but the several constituents of the judgment or assumption
are 1n a many-term relation to the mind.
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relation of supposing or judging occurs, the terms to which
the supposing or judging mind is related by the relation of
supposing or judging must be terms with which the mind 1n
question is acquasnied. This is merely to say that we
cannot make a judgment or a supposition without know-
ing what it 1s that we are making our judgment or sup-
position about. It seems to me that the truth of this
principle is evident as soon as the principle is understood ;
I shall, therefore, 1n what follows, assume the pringiple,
and use 1t as a guide 1n analysing judgments that contain
descriptions.

Returning now to Julius Casar, I assume that it will
be admitted that he himself 1s not a constituent of any
judgment which I can make. But at this point it is
necessary to examne the view that judgments are com-
posed of something called “1deas,” and that it is the
““1dea ”’ of Jultus Casar that 1s a constituent of my
judgment. I beheve the plausibility of this view rests
upon a failure to form a right theory of descriptions. We
may mean by my *1dea ”’ of Julius Czsar the things that
I know about him, e g. that he conquered Gaul, was
assassinated on the Ides of March, and 1s a plague to
schoolboys. Now I am admitting, and indeed contending,
that in order to discover what 1s actually in my mind
when 1 judge about Julus Casar, we must substitute for
the proper name a description made up of some of the
things I know about him. (A description which will
often serve to express my thought 1s “ the man whose
name was julius Cesar.” For whatever else I may have
forgotten about him, it 1s plain that when I mention im
I have not forgotten that that was his name) But
although I think the theory that judgments consist of
1deas may have been suggested 1n some such way, yet I
think the theory itself 1s fundamentally mistaken. The
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view seems to be that therc is some mental existent
which may be called the *1dea " of something outside
the mind of the person who has the 1dea, and that, since
judgment is a mental event, its constituents must be
constituents of the mind of the person judging. But imn
this view ideas become a veil between us and outside
things—we never really, in knowledge, attain to the
things we are supposed to be knowing about, but only to
the 1tieas of those things. The relation of mind, 1dea, and
object, on this view, 1s utterly obscure, and, so far as I
can see, nothing discoverable by inspection warrants the
intrusion of the idea between the mind and the object.
I suspect that the view 1s fostered by the dishke of
relations, and that it is felt the mind could not know
objects unless there were something ‘“in '’ the mind
which could be called the state of knowing the object.
Such a view, however, leads at once to a viclous endless
regress, since the relation of 1dea to object will have to be
explained by supposing that the idea itself has an 1dea of
the object, and so on ad tnfintlum. 1 therefore see no
reason to believe that, when we are acquainted with an
object, there 1s in us something which can be called the
“1dea ”” of the object. On the contrary, I hold that
acquaintance 1s wholly a relation, not demanding any
such constituent of the mind as 1s supposed by advocates
of “ideas "’ This is, of course, a large question, and one
which would take us far from our subject if 1t were
adequately discussed. I therefore content myself with
the above indications, and with the corollary that, i
judging, the actual objects concerning which we judge,
rather than any supposed purely mental entities, are
constituents of the complex which 1s the judgment.
When, therefore, I say that we must substitute for
Julius Ceesar "’ some description of Julius Casar, 1n order
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to discover the meaning of a judgment nominally about
him, I am not saying that we must substitute an idea.
Suppose our description 1s ‘ the man whose name was
Julwus Cesar ’ Let our judgment be * Juhus Casar was
assassinated.” Then 1t becomes * the man whose name
was Julius Casar was assassinated.”” Here Julius Casar
is a noise or shape with which we are acquainted, and all
the other constituents of the judgment (neglecting the
tense mn “was”) are concepts with which we ar€ ac-
quainted. Thus our judgment 1s wholly reduced to con-
stituents with which we are acquainted, but Julius Caesar
himself has ceascd 1o be a constituent of our judgment.
This, however, requires a proviso, to be further explaimed
shortly, namely, that ‘‘ the man whose name was Julius
Caesar "’ must not, as a whole, be a constituent of our
judgment, that 1s to say, this phrase must not, as a whole,
have a meaning which enters into the judgment. Any
night analysis of the judgment, therefore, must break up
this phrase, and not treat it as a subordinate complex
which 1s part of the judgment. The judgment * the man
whose name was Julius Cesar was assassinated ”’ may
be interpreted as meaning ‘‘ one and only one man was
called Julius Ceasar, and that one was assassinated.”
Here 1t is plain that there 1s no constituent corresponding
to the phrase '‘ the man whosc name was Julius Cesar.”
Thus there is no reason to regard this phrase as expressing
a constituent of the judgment, and we have seen that this
phrase must be broken up if we are to be acquainted with
all the constituents of the judgment. This conclusion,
which we have reached from considerations concerned
with the theory of knowledge, is also forced upon us by
logical considerations, which must now be briefly re-
viewed.

It 1s common to distinguish two aspects, meaning and
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denolation, in such phrases as * the author of Waverley.”
The meaning will be a certain complex, consisting (at
least) of authorship and Waverley with some relation ;
the denotation will be Scott. Similarly ‘ featherless
bipeds ”” will have a complex meaning, containing as
constituents the presence of two feet and the absence of
feathers, while ils denotation will be the class of men.
Thus when we say “* Scott is the author of Waverley " or
* méa are the same as featherless bipeds,” we are assert-
ing an identity of denotation, and this assertion is wortt
making because of the diversity of meaning.! I believe
that the dualty of meaning and denotation, though
capable of a true interpretation, is misleading if taken as
fundamental. The denotation, I believe, 1s not a con-
stituent of the proposition, except in the case of proper
names, 1e. of words which do not assign a property to
an object, but merely and solely name 1t. And I should
hold further that, in this sense, there are only two words
which are strictly proper names of particulars, namely,
“I"”and “ths.”?

One reason for not believing the denotation to be a con-
stituent of the proposition 1s that we may know the pro-
position even when we are not acquamted with the
dcnotation. The proposition * the author of Waverley
is a novelist ” was known to people who did not know
that “the author of Waverley "’ denoted Scott This
reason has been already sufficiently emphasised

A second reason 1s that propositions concerning “‘ the
so-and-so ** are possible even when * the so-and-so ”’ has
no denotation. Take, e.g. * the golden mountain does
not exist ”’ or * the round square is self-contradictory.”

1 This view has been recently advocated by Miss E E C Jones
“ A New Law of Thought and 1ts Implications,”” Mnd, January, 1911,
I should now exclude ** I’ from proper names 1 the strict sense,

and retain only ' thie " [1917].
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If we are to preserve the duality of meaning and denota-
tion, we have to say, with Meinong, that there are such
objécts as the golden mountain and the round square,
although these objects do not have being. We even have
to admit that the existent round square 1s existent, but
does not exist.! Meinong does not regard this as a con-
tradiction, but I fail to see that it 1s not one. Indeed, it
seems to me evident that the judgment ** there 1s no such
object as the round square ” does not presuppose?that
there is such an object. If this 1s admitted, however, we
are led to the conclusion that, by parity of form, no judg-
ment concerning * the so-and-so *’ actually involves the
so-and-so as a constituent.

Miss Jones? contends that there is no difficulty in admit-
ting contradictory predicates concerning such an object
as “ the present King of France,” on the ground that this
object is in 1tself contradictory. Now 1t might, of course,
be argued that this object, unhke the round square, is
not self-contradictory, but mercly non-existent. This,
however, would not go to the root of the matter. The
real objection to such an argument is that the law of
contradiction ought not to be slated in the traditional
form “* A 1s not both B and not B,” but in the form “ nc
proposition is both true and false.” The traditional form
only applies to certain propositions, namely, to those
which attribute a predicate to a subject. When the law
1s stated of propositions, instead of being stated concern-
ing subjects and predicates, 1t 1s at once evident that
propositions about the present King of France or the
round square can form no exception, but are just as in-
capable of being both true and false as other propositions.

Miss Jones? argues that * Scott is the author of

1 Meinong, Ueber Annahmen, 2nd ed , Leipzig, 1910, p 141
* Mind, July, 1910, p. 380. % Msind, July, 1910, p 379.
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Waverley " asserts identity of denotation between Scoft
and the author of Waverley. But there is some difficulty
in choosing among alternative meanings of this con-
tention. In the first place, it should be observed that Zhe
author of Waverley 1s not a mere name, ike Scofz  Scott is
merely a noise or shape conventionally used to designate
a certain person ; 1t gives us no information about that
person, and has nothing that can be called meaning as
oppesed to denotation. (I neglect the fact, considered
above, that even proper names, as a rule, really stand for
descriptions.) But #he author of Waverley 1s not merely
conventionally a name for Scott; the element of mere
convention belongs here to the separate words, ke and
author and of and Waverley Given what these words
stand for, the author of Waverley 1s no longer arbitrary.
‘When 1t is said that Scott is the author of Waverley, we
are not stating that these are two names for one man, as
we should be if we said ** Scott is Sir Walter.” A man’s
name 1s what he 1s called, but however much Scott had
been called the author of Waverley, that would not have
made him be the author; it was necessary for him
actually to wnite Waverley, which was a fact having
nothing to do with names.

If, then, we are asserting 1dentity of denotation, we
must not mean by denofation the mere relation of a name
to the thing named. In fact, 1t would be nearer to the
truth to say that the meanng of “ Scott *’ is the denofa-
tion of ‘‘the author of Waverley.” The relation of
‘ Scott "’ to Scott is that “ Scott ' means Scott, just as
the relation of “ author * to the concept which is so called
is that ‘‘author’ means this concept Thus if we
distinguish meaning and denotation in *‘ the author of
Waverley,” we shall have to say that * Scott "’ has mean-
ing but not denotation. Also when we say * Scott is the
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author of Waverley,” the meaning of * the author of
Waverley " is relevant to our assertion. For if the
denotation alone were relevant, any other phrase with
the same denotation would give the same proposition,
Thus “ Scott is the author of Marmion ”’ would be the
same proposition as ‘‘ Scott is the author of Waverley.”
But this 1s plainly not the case, since from the first we
learn that Scott wrote Marmion and from the second we
learn that he wrote Waverley, but the first tells us
nothing about Waverley and the second nothing about
Marmion. Hence the meaning of * the author of Waver-
ley,” as opposed to the denotation, is certainly relevant
to “ Scott is the author of Waverley ”

We have thus agreed that * the author of Waverley
is not a mere name, and that its meaning 1s relevant in
propositions in which it occurs. Thus if we are to say, as
Miss Jones does, that * Scott 1s the author of Waverley ™
asserts an identity of denotation, we must regard the
denotation of “ the author of Waverley ”’ as the denota-
tion of what 1s meant by * the author of Waverley.” Let
us call the meaning of ‘' the author of Waverley” M.
Thus M 1s what “ the author of Waverley " means. Then
we are to suppose that * Scott is the author of Waverley *
means * Scott is the denotation of M " But here we are
explaining our proposition by another of the same form,
and thus we have made no progress towards a real
explanation. ‘‘ The denotation of M,” Iike ‘‘ the author
of Waverley,” has both meaning and denotation, on the
theory we are examining If we call its meaning M’, our
proposition becomes ** Scott is the denotation of M'.”
But this leads at once to an endless regress. Thus the
attempt to regard our proposition as asserting identity
of denotation breaks down, and it becomes imperative
to find some other analysis. When this analysis has been
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completed, we shall be able to reinterpret the phrase
“ identity of denotation,” which remains obscure so long
as it is taken as fundamental.

The first pomnt to observe is that, in any proposition
about * the author of Waverley,” provided Scott 1s not
explicitly mentioned, the denotation itself, i.e. Scott,
does not occur, but only the concept of denotation, which
will be represented by a variable. Suppose we say “ the
auth‘?r of Waverley was the author of Marmion,” we are
certaimnly not saying that both were Scott—we may have
forgotten that there was such a person as Scott. We arc
saymg that there 1s some man who was the author of
Waverley and the author of Marmion. That 1s to say,
there is some one who wrote Waverley and Marmion,
and no one else wrote them. Thus the identity is that
of a variable, 1.e. of an mdefinite subject, ** some one.”
This 1s why we can understand propositions about “ the
author of Waverley,” without knowing who he was.
When we say “ the author of Waverley was a poet,” we
mean ‘““ one and only one man wrote Waverley, and he
was a poet "' ; when we say ' the author of Waverley
was Scott '’ we mean ‘“one and only one man wrote
Waverley, and he was Scott.” Here the identity 1s
between a variable, 1.e. an indeterminate subject (““ he ”’),
and Scott ; *‘ the author of Waverley ” has been analysed
away, and no longer appears as a constituent of the
proposition *

The reason why 1t is imperative to analyse away the
phrase “the author of Waverley ” may be stated as
follows. It is plain that when we say ‘ the author of
Waverley is the author of Marmion,” the #s expresses

! The theory which I am advocating 1s set forth fully, with the
logical grounds 1in 1ts favour, 1n Principia Mathemaiica, Vol I, Intro-
duction, Chap. I1I, also, less fully, 1n Mind, October, 1905
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identity. We have seen also that the common desnotation,
namely Scott, is not a constituent of this proposition,
while the meanings (i any) of * the author of Waverley ”’
and “ the author of Marmion *’ are not identical. We
have seen also that, in any sense in which the meaning of
a word 1s a constituent of a proposition in whose verbal
expression the word occurs, ‘ Scott’ means the
actual man Scott, 1n the same sense (so far as concerns
our present discussion) i which ‘“ author” 1peans
a certain universal. Thus, if “ the author of Waverley "
were a subordinate complex 1n the above proposition, its
meaning would have to be what was said to be identical
with the meaning of * the author of Marmion.” This is
plamly not the case ; and the only escape is to say that
*the author of Waverley ”” does not, by itself, have a
meaning, though phrases of which 1t 1s part do have a
meaning. That 1s, 1n a right analysis of the above pro-
position, * the author of Waverley ” must disappear.
This 1s effected when the above proposition is analysed
as meaning " Some one wrote Waverley and no one
else did, and that some one also wrote Marmion and no
one else did.” This may be more simply expressed by
saying that the propositional function ‘* 2 wrote Waverley
and Marmion, and no one else did "’ 1s capable of truth,
1¢ some value of x makes 1t true, but no other value
does. Thus the true subject of our judgment 1s a
propositional function, 1.e. a complex contamming an
undetermined constituent, and becoming a proposition as
soon as this constituent is determined.

We may now define the denotation of a phrase. If we
know that the proposition ** 4 is the so-and-so ** is true,
1.e. that a 15 so-and-so and nothing else 1s, we call a the
denotation of the phrase " the so-and-so.” A very great
many of the propositions we naturally make about * the

qQ
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so-and-so '’ will remain true or remain false if we sub-
stitute a for *“ the so-and-so,” where a is the denotation
of * the so-and-so.” Such propositions will also remain
true or remain false if we substitute for * the so-and-so
any other phrase having the same denotation. Hence,
as practical men, we become interested in the denotation
more than in the description, since the denotation decides
as to the truth or falsehood of so many statements in
whicls, the description occurs. Moreover, as we saw
earlier in considering the relations of description and
acquainiance, we often wish to reach the denotation, and
are only hindered by lack of acquaimtance : in such cases
the description is merely the means we employ to get as
near as possible to the denotation. Hence 1t naturally
comes to be supposed that the denotation 1s part of the
proposition in which the description occurs. But we
have seen, both on logical and on epistemological grounds,
that this 1s an error. The actual object (if any) which 13
the denotation is not (unless it 1s exphicitly mentioned) a
constituent of propositions in which descriptions occur ;
and this is the reason why, in order to understand such
propositions, we need acquaintance with the constituents
of the description, but do not need acquaintance with 1ts
denotation. The first result of analysis, when applied to
propositions whose grammatical subject is * the so-and-
so,” is to substitute a variable as subject ; ie. we obtain
a proposition of the form: * There 1s something which
alone 1s so-and-so, and that somethsng is such-and-such.”
The further analysis of propositions concerning * the so-
and-so * 1s thus merged in the problem of the nature of
the variable, 1e. of the meanings of some, any, and all.
This 1s a difficult problem, concerning which I do not
intend to say anything at present.

To sum up our whole discussion ©* We began by dis-
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tinguishing two sorts of knowledge of objects, namely,
knowledge by acquaintance and knowledge by descripiion.
Of these 1t is only the former that brings the object itself
before the mind. 'We have acquaintance with sense-data,
with many universals, and possibly with ourselves, but
not with physical objects or other minds. We have
descriptive knowledge of an object when we know that 1t
is the object having some property or properties with
which we are acquainted ; that 1s to say, when wepknow
that the property or properties in question belong to one
object and no more, we are said to hav: knowledge of
that one object by description, whether or not we are
acquainted with the object. Our knowledge of physical
objects and of other minds 1s only knowledge by descrip-
tion, the descriptions involved being usually such as
involve sense-data. All propositions intelhigible to us,
whether or not they primarily concern things only known
to us by description, are composed wholly of constituents
with which we are acquainted, for a constituent with which
we are not acquainted 1s unintelligible to us. A judgment,
we found, is not composed of mental constituents called
‘“1deas,” but consists of an occurrence whose con-
stituents are a mind! and certain objects, particulars
or umiversals  (One at least must be a universal.) When
a judgment is nightly analysed, the objects which are con-
stituents of 1t must all be objects with which the mind
which is a constituent of it is acquamnted. This con-
clusion forces us to analyse descriptive phrases occurring
in propositions, and to say that the objects denoted by
such phrases are not constituents of judgments in which
such phrases occur (unless these objects are explicitly

1 T use thus phrase merely to denote the something psychological
which enters mto judgment, without intending to prejudge the
question as to what tiis somethung i3,
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mentioned). This leads us to the view (recommended
also on purely logical grounds) that when we say “ the
author of Marmion was the author of Waverley,” Scott
himself 15 not a constituent of our judgment, and that
the judgment cannot be explamned by saymng that 1t
affirms 1dentity of denotation with diversity of meaning.
It, also, plamly, does not assert identity of meaning.
Such judgments, therefore, can only be analysed by
break.ng up the descriptive phrases, introducing a vari-
able, and making propositional functions the ultimate
subjects, In fact, * the so-and-so 1s such-and-such " will
mean that " x is so-and-so and nothing else is, and % is
such-and-such "’ 1s capable of truth, The analysis of
such judgments involves many fresh problems, but the
discussion of these problems is not undertaken in the
present paper.
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History of Western Philosophy

Demy 8vo. Second Impression ats,
L}

In spite of Prineipra Mathematica, The Analysis of Mind and other land-
magks, this history may prove to be the crowning achievement of one of
the greatest intellects of our day

“It 1s c¥rtamn of a very wide audience, and 1s, 1n my opinion, just the
kind of thing people ought to have to make them understand the past

It may be one of the most valuable books of our time *—Dr G M
TREVELYAN.

“Bertrand Russell's 1emarkable book 1s, so far as I am aware, the first
attempt to present a history of Western philosophy 1n relation to 1its
social and economic background As such, and also as a bnlhantly
written expos¢ of changing philosophical doctrines, 1t should be widely
read "—Dr JuLiax HuoLcy

““A survev of Western philosophy 1n relation to its environment, of such
sweep and acuteness, alive in every nerve, 1s a masterpiece of intellectual
energy the Socrates of our time "—A L Rowse

. amonument of learning . wntten with clarity and grace, irradiated
by those incidental flashes of humour and sharpened by those little cat-
like touches of malicious wit by which the reader of Russell 1s perpetually
delighted Russell 1s one of the few writers who has known how to apply
wit to phulesophy  ,'—C, E M Joap

“He has succeeded bevond expectation His lucidity never fails, he has
mastered a vast mass of matenal, and the story moves forward with the
verve of a well-told tale ”—DRr W. R. MATHEWS 1n the Sunday Times

“wntten with that clanty which only mathematicians seem able to
achieve , . , instruction and pleasure for all educated people.”—HaRoLD
NicorsoN in The Daily Telegraph
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Demy oo, Human Knowledge 8.

This book 13 intended for the general reader, not for professional
philosophers. It begins with a brief survey of what science professe
to know about the univeise In this survey the attemnpt 1s to be as far
as possible impartial and impersonal, the aim 1s to come 88 near es dur
capacities permit to describing the world as 1t might appear to an observer
of muraculous perceptive powers viewing it from without. In science,
we are concerned with what we know rather than what ue kfow. We
attempt to use an order in our description which ignores, for the moment,
the fact that we are part of the universe, and that any secount which
we can ginve of 1t depends upon its effects upon ourselves, and 1s to this
extent inevitably anthropocentric,

Bertrand Russell accordingly begins with the system of galaxies, and
passes on, by stages, to our own galaxy, our own httle solar system, our
own tiny planet, the infimitesimal spechs of life upon ntssurface, and finally
as the chimaa of insignificance, the bodies and minds of those odd beings
that imagine themselves the lords of creation and the end of the whole
vast cosmos

But this survey, which seems to end 1n the pettiness of Man and all his
concerns, 1s only one side of the truth There 1s another side, which
must be brought out bv a survey of a different kind In this second
kind of survey, the question 1s no longer what the universe 1s, but how
we come to know w hatever we do know about 1t. In this survey Managain
occupies the centre, as in the Ptolemaic astronomy What we know of
the world we know by means of events 1n our own lives, events which,
but for the power of thought, would remain merely private

The book inquires what are our data, and what are the principles by
means of which we make our inferences The data from which these
inferences proceed are private to ourselves, what we call “sceing the sun”
18 an event 1n the life of the seer, from which the astronomer’s sun has
to be inferred by a Jong and elaborate process It 18 evident that, if the
world were a higgledy-piggledy chaos, inferences of this kind would be
impossible, but tor casual inter-connectedness, what happens i one
place would afford no indication of what has happened 1n another. It
15 the process from private sensation and thought to impersonal science
that forms the chief topic of the book The road 1s at times difficult,
but until we have traversed it neither the scope nor the hmitations of
bhuman knowledge can be adequately understood
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8 corrective against extremes . . . I urge all those who at this moment
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(Hmzot!g NicoLsoN).

“For one reason or another everyone, 1t scems to me, will have to read
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escapable,”’—The Observer (BASIL DE SELINCOURT).

“Thus great book . . . thia brilliant book, one of the most stimulating as
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Spectator.

*‘He wntes what he calls common sense, but it 18 1n fact uncommon
wisdom,”’—Qbserver.

“I confess to having found 1t unusually stimulating.””—Max PLOWMAN
in the Adelph:

Marriage and Morals
Cr. 8vo. Fifth Impression 8s. 6d.

““An audacious and provocative book, 1n which truths are spiced with
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farmihar conflict "—New Statesman,

“Mr. Russell’s book 1s very important because it is a statement and to
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"Highly controversial, but elways interesting.””—7'ime and Tide.
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