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I think this is an interesting and well-sustained defense of
your thesis; but,since I am oprosed wholly to the thesis,I
am not able to say that the defense holds. The following
refer to mmthe figures marked in penéid on the margin:

1)Is epistemology prior to the other philosoprhical studies?
pfnpnomeayyfornexemplepthrtnepiEtemoingRnRrRERRnnRaES
reyehniogy I should say that it is just as true that
epistemology presupposes psychology as mhmt conversely.

2)Is failure to perceive difference the same thing as the
perception of identbt¥? Is failure to perceive red and

green as two the same as perceiving them alike? I think

that nothing is perceived here. This is a very important
point in your relational theory,because you cannot have a
relation between something(in the normal persons)and nothing
(in the color-blind).

3)Your major-fallacy is here. You speak as if the only order
of experience were the time-order,whereas,as even Mill admits,
this order is rearranged into a scientific order. That which
is first in actual experience is not necessarily firet in
the causal succession. Hence,for any subject .experience is
made into a system. Now,apart from such system,it might
easily be that what is light for you rmight be shade for me
etc.and we should never discover the qualitative difference.
But light and shade have a relation,say,to ocular comfort.
Too much kight hurts my eyes. Let us say that for you too
much shdde does this. In that case your eye would have to
show a totally oprosite structure from mine--or,in short,
your whole world would have to be mine turned inside out.
Then the question is whether you could conceive it at all.
Let it be a genealogical series which is inverted in the

two cases. I say that Abraham was an old man when Isaac was
born. For you,since the time-relation holds and only the
terms are transposed,this means that the son was an old man
when the father was born. No quality can be defined apart
from its relations to others. Present quality stands for a
certains relation to past quality. Reverse the qualities and
leave the relations the same--you then have an unintelligible
order in which no quality could be defined. If you reverse
the relations also,then you have only a different language.
In conceiving such a system do you not think mainly of

colrs etc. where the quality is very loosely joined to

other qualities? I can easily enough think of an experience
in which apples grow greem(from red)as they ripen ,

because I have no idea of connection between redness and
ripeness. But all experience is not equally disconnected.
4)Is he dealing with sound or with air-vibrations?- This
makes a difference.

5)If,however,an idea involves in itself a relation of many
in one(as I should hold)then the relation is important--and
if notmwhat is the difference between an idea and that which
is not an idea--say a picture?

8)And yet this is just what many ethicists and most art-critics
are saying. _ '

7 )Why object to solipsism; have you not begun there?

8)I seem to see a vicious circle here. What is a sound
experience but that which,as you say,shows identities with




others?8N |

9)There are no differences of color in the photo--in the
ordinary eense which calls the black to white series shades.
Hence, the figure is bad. The photo simply fails to take any
cognizance of the colors in the object. If it did the
question would arise whether its rearrangement of those colors
could be made intelligible when color were once connected
with the other qualities of the object. See note 3

- 10)On what ground would you affirm that your own foot .
remains a constant? Do you not see that this is tied up with
the world that is measured by it?

11)I am sure that no present analyst of reason would agree
with this. Reason is quite as much a matter of differentiation
as of identification.

13)"More adequate"from what standpoint? Are you not begging
the question here? What you mean is that,when you set up a
given standard of adequacy,mmmmmm experisnce replies to

the question raised by it with Yes or No,the answer not being
presupposed in the guestion.

13)Do you have the two orders of experience? In fact,from
what standpoint could this relational theory ever be

asserted except from that which somehow claimed to look into -
two minds at once?

14) But does just this differentiate science from fiction?
Might not one argue that the fact that a man can assert

a law which is not already offered by experience proves

that there is no essential difference? I mean,just as

far as this aspect is concerned.

15)My objection,as stated,to the symbolic notion of an

entity is that under this apparently non-committal term it.
introduces the conception of a mechanical or even atomic
entity. If you were to allow conscious entities to come in
here,it would be necessary for the entities,to be conscious
at all,to know each otler,and this would make hash of the
original relations.

16) I have denied this in the Individualism,p.70-71,
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THE PLACE OF RELATIONS IN KNOWLEDGE AND REALITY.

In modern philosophicel discussion the problems on
which the greatest stress is laid are, perhaps, those of
the nature end metaphysical significance of knowledge.

In most of the schools into which the philosophy of the
prosent day is divided, it is realized that we can get

no adequate view of the world through ocur knowledge until
we discover the relation of the latter to the former.
Epistemclogy is the keynote of recent philosophical thought,
which keeps asking, "What part or phase of experience has
an objective,universal value? What phase ie merely sub-
jective, meaningless except to the individual to whom it
belengs?" Now, it is obvious that one means of attacking
the problem is the empirical method, - let us take the
experiences of different people whose mental life is nor-
mal in every respeat,.and see what common element runs
through these various experiences, absent in those who
have eéme mental or sensory deficiency. We shall try to
make use of this method of proceedure in what follows.

Let us begin, then, by contrasting the mental

life of & normel person with thet of a person suffer-

ing from a very common sensory defect, - color-blindness.

In what way do we learn thet the color-blind person sees
things in colors different from those which we see? The
method usually employed is to give to the suspected per-

son & number of colored skeins of yarn, which he is asked
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to mateh with certain test-skeins. If he has that parti-
cular form of color~blindness known ss red-blindness, he
will invariably confuse & dull green with a bright red,
end both with 8 grey. Other deficiencies give other similar
results. That is, in certain cases where the normal person
discovers a relation of difference, the color-blind person
finds a relation of identity. We see, then, that the color -
blind person is detected through an enomaly in the relation-
al structure of his experience.

This is an extremely suggestive fact, for it gives
a concrete illustration of the means by which we are able
to cross the sbyss betwesn ocur own conscicusness and that

of another., If we loock into any text-book of psychology,

if we enter any laboratory where ecxperience is exemined and

analyzed, we ghall see that some similer process is uni-
versally characteriatic of the experimental method of in-
vestigation., Ve diécsver that & man is hard of hearing

by the fact that he confuses sounds easily, and cannot

tell g slight sound from an absolute silence. Nearsighted-
ness is detected by trying various spectacles on the
patient, - if he is nearsighted, his vision will have the
greatest distinguishing power in respect to distant ob-
jects when he has on abiconcave lens of & certain strength.
It is the same with other sensory defieibnoiaa; with de-~
ficiencies or abnormalities of & more purely ﬁental nature

the case is the seame. We csll a man feeble-minded if he




confuses persistently and to an extreme degree ideas which
we are easily able to separate. The lunatic is the man
who lives in & world orgenized in a menner entirely dif-
ferent from our own, where the experiences which are most
indifferent to wus are 2ssocieted with the intensest joy
or the deepest sorrow, ete. We penetrate into the con-
scious life of others by the analysis of the relations
which their thoughts bear to one another, putting their
relationel structure in one-tco-one correspondence with
that of our own exparience, so that term corresponds to
term, and order of terms to order of terms.

Let ucs suppose that we have before us two persons
whose experiences, though identical in relationel structure,
are absolutely different in qualitative nsture. Take, for
exerple, & person with a vision like your own, and another,
differing from you only in that the lights and shades which
he sees are interchanged. Let us assume further that his
lights have all the emotional and other concomitants of your

shades, and vice versa., I1f these two people have seen as

- they do now from birth up, how will they ever leern of the

difference between their wsys of seeing things? They will
heve learned the narmes, 'light' and *ahade',i'black' and
'white', 'pale' and 'dsrk', in such a mannerlfhat the sanme
sensory guality which the one cells 'light', the other will
call 'sheade'; the appearsnce which if it occurred in the

vision of the one would be named 'white' would be spoken of




as *black' by the other, and so on ad libitum. This is the

case because a gual ity-name must be tsught through its
denotation before its connotation, which is its definitive

meaning; can;be gresped. We tesch & child the meaning of

the neme 'red' by denoting to him & certein group of ob-

jeets which heve to us the ecnnotation in common of a
certain peculier sensory quslity. Afterwards, it is true,
when our gquality-names have scquired definite relationel
contexts, we can grasp the meaning of a quality-name if
the connotstion of its relational context be indicated.
But with these two people, who ere trying to give each
other a purely qualitative account of their éensations.
such means of communicetion will be impossibie. How, then,
will they discover that they see things differently? Vhat
is there which the one can predicate of any object of
vision whieh the other can deny? The answer is clear, -~
there is absolutely no way in whieh they cen leern thet
their experiences are gualitatively different.

We cen go through our experience from end to end
in the same way, and not find a single quality which
another person can-recognize except through its releticnal
context. But if there is no guality in our experience
whoge absence we can detect in the experience of anocther,
there is nothing to prove that the qualities which other
péople feel have anything to do with those of our own mental
1ife. A8 & matter of fact, the qualitative identity of
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things which cen never be compared is extremely diffieult
to conceive, for it seems that identity demands at least
the idea of & possible comparison between the identicael
things. Be that as it may, it remains clear that the sole
common ground on which the experiences of different peo-
ple can meet is thet of their relational structure.

It might seem that if the knowledge of qualities
is limited to the particular individual who perceives
them, that science would be rendered impossible. £ little
consideration of the subject will convince us, however,
that science is purely relational in its nature. The law
of falling bodies, for instance, states that the distance
traversed by & body falling from rest divided by the time
of fall varies as the time of fall, end whether the falling
body feels hard or soft, whether the time of fall seems

plesssnt or unpleasant, -- 8ll these facts of quality &are

of absclutely no importance to the physicist, 4As & matter

of fact, the scientist is so indiffercnt to the guelity.
of the objects with which he deals, apart from their re-
lational context, that it.is by no rmeans uncommon in &
physicel laboratory to find & deaf men conducting experi-
ments on the velocity of sound. On the other hand, the
gimilarities of their relstions to the sub;tézosa which
form, trensmit, and receive radiant heat and 1ight make

the scientist class these together, although fhey_ara
qualitatively different in nature. £s to the distinctions
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which the scientist makes bstween primery end secondery
qualities, more hereafter. \

It might be fhought, however, that in psychology,
at eny rate, we were dealing with pure gqualities. Is it
not irportant that the psychcologist should know the ex-
perience=-qualities of the subject whom he is observing?
Is not introspection & record of the guelities which
pass through our minds? If we read the first parsgreph

of Préfessor Titchensr's 4 Text-book of Psychology., we will

obtain a c¢leer answer. "4 science,” he says, “consists
of a large body of observed facts, which sare related" to
one another, end are arranged under general lews. If,
for instenece, you open a text-book of physiecs, you find
~ that it gives the results of numerous observations, or
presceribes experiments irp whieh you are to observe for

yourself, and you find that the results or experiments
t :

are g;oupeﬁ_under gertain main headingg......and are made

to illugfréts certain comprehensive laws......All scientific
taxt»béoks‘:whetheTJtha scignce is physics or chemistry,
biology or psychology, philology or economics, are of the
same pattern.” That is, the function of psychology as

well ss of the other éciances, is to teke the individual
phenomena of its subject-matter, and show thﬁir releticnal

interconnections. VWhat sensation, emotion, or idea feels

like, unrelated to other phases of experience, and un-

A W B G N e o R e S e e e e M e s e

(1) 'The underlining is wmy own throughout.
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analyzed into its compcnent elements, does not concern
the psyshologist et ell.

There is no need, then, for an objective know-
ledge of pure qualities in any of those sciences whose
task it is to know and describe nature. 4s for the
normetive sciences, such as ethice, logic, and aesthe-
tics, in so far as they form a description of the actual
ends of humanity,they fall under the same heading as
psychology, physics, snd the other empirical sciences, -
the end must be determirned by some releticn which it
holds to the life of the person who has it, or to the
environment wherein he lives, if it is to becomé a topie

for scientific investigation at 8ll. 1In so far as the

normative sciences elaim to give objective ideals to

humenity, these idesls to be spplicable toc human ocon-
duet, reason, or axperienee,must be of the same nature
ag those which humanity instinctively formulstes for it~
gelf, and hence must concern the,gtrueture of experience,
not its quality, for we have no faculty of entering the
scul of another, &nd viawiﬁg hig purposes from within,
painte¢d in the shades and tones of feelirg which he sees.
We know the purposes and goels of others through the
languages of words, gestures, acticns, all of which, as
we have Been, expresSs releticns rathéf thean qualities,
and may express different quelities to differént pecple,

Surely no sane ethicist would accept an end as the highest
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good, whose communication would only be possible through
some telepathic insight. ;

There is, however, & group of ethicel theories
vhich seems to make this demand, and to require the
direct comparison of the feelings of one person with
those of snother. Hedonism regsrds pleasure &s the su-
preme good, While a theory which makes the pleasure
of the sgent the supreme good ray not seem to entail.a
comparison of the feelings of different people, utilitari-
anism, which regards the greatest happiness of the great-
est nﬁﬁber ag the end towards which &ll should strive, ap-
p&rently reguires that the pleasures of different people
ghould be ¢cn & plene of gquelitative similarity. Now,
from what has been said, it is clear that this dermend is
escentielly impossible to satisfy., If a feeling, in
quality lika what we call plessure, were associsted in

another with the sensc¢-stimuli and motor responsas which

accompany‘pieaaure in us, and vice versa, we could never

know it, for the term 'pleacurs’ would signify for him
the feeling which we would call 'displeasure’, but the

objective bodily condition which we would associate with

our 'pleasure'-feeling; the sarme holds truve, rutatis

mutandis, for the term 'displecasure.' Hence, a guaslita-
tive wtilitarisnism, if I may so nare the theory which I

et

have just been criticizing, is untenable, fcr it makes im-

poceible demends on epistemology. The 'pleasure' of the
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hedonist must be & mode of life, not a feeling; hedonism
rugt become eudsemonism.

So far we have been discussing the respective placse
of gnalities and relations in the knowledge which is the
common property of humanity, but the seme arguments will
show us thet the relstional sspect of our personsl ex-
perience is the cnly espect to which we can attribute
reality. Unless we sre to fall into crass solipsism, and
regerd our ovn vpersonal experience &s the sole erbiter of
truth and falsity, we must recognize that, & fortiori, that
which cannot be shown to be commen to all sound experiences,
cannot be shown to belong to the rqality to wh ch they ap-

proximate as they become more veracious. Whatever objective

reality is, whether we regard it from the standpoint of

. -~
reglism or of idealism, we can have certain knowledge of

its gualities.

S Whetﬁsr the objectstqf experience are part of the
experience itself, idaas in the divine mind,_or things
external to s&nd indepcnﬁént ¢f any subject, éomething more
than the mere fact of its being felt is naoeésary for s
sensafion io be regerded ss referring to an objective
reality. Pvery item of consciousness, if it is not to be
deemed illusory, must £ill & plece in the crganized com-
plex of sensaticns, feelings, and ideas whicﬁ we call ex-
perience. That is, our finel test of the correctness of

8 sensation concerns its reletional position and relstionsl
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structure. Of course, &ll relations must have terms to
relete, but what the quelities of these terms are is a

matter of utter indifference. Though they may be known
to the individusl subjeect by their gqualitative connota-
tion, they are known to science by denotation.

The neo-realists and idealists, who regard the

jdea and its objeet as in some degree ccincident, might

objeet to this,

#o—~thia, and claim that any theory which separates know-
ledge and'its object renders it iﬁpossible to bridge the
gulf between experience and reality and bring them into
rutual organie connection. This difficulty, however, is
far less serious than those which lurk in neo-realiem or
jgealism. Nost epistemological monists (to use Profeseor
vgrry's term) would, T believe, be ready to admit that
our experience may at times disagree with reglity« For
instence, when the color-blind .person confusas red and
green, he sess red, green, or both in & wey different
from the manner in which they appear to us. One way of
seoing or the other must be wrong, - if an illusion be
simply ancther correct wgy of seeing the real object,
reality ceases to be a determinant, and 1oseé all its
significance, “Every determination is & negéﬁionﬁ and an
attribute of experience which is common to all experience
cannot be used to distinguish a pert of it. Besides,

there is a very menifest difference between illusion and




T o

reality, - reality is the f%alm in which we can operate.

We can walk on 2 resl bridze, but not on a hallucinetion
of a bridge.

It is elear, then, that we can be mistlaken about
both gqualities end relations in experience. What
guarantes have we, then, that we ever experiencs gualities
corrcctly? We have already shown that therc is no
guarantec thet we perceive guelities ac they are in real-
ity, while we can obtain & partial gusrantee of the real-
ity of the relationel phese of our experience by applying
to reslity the relaticrael structure observed in our ex-
perience, and observing the results, as T will show in
more detail further on. Prediction and verificstion make
possible & knowledge of the relational Btr;cfﬁra of real-
ity. %o sueh path is open with roferemge to the -qualities

of our exporience. We can never know g posteriori that we

have experienced them correctly, while there is no g priori
way open which fdoes not permit at least the possibility

of doubt. Our knowledge of the outer worldwresembles the
corregpondence between a @et of monochrome photographs

and tha'objaet they, represeat, - eny inacourscy of the

form of the photograph, due, psrhaps, to the imperfection
of the lens, or to other similar causes, may-ba rowedied
by the proper use of the camers; spherical aﬁd chromatic
aberration mey be minimiged by the addition ef prbpar cor-

raective lences, the camere mey be used to photograph smaller
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objeets than it otherwice wewdd by using it in combination
with & mieroscope, but the color of the photographs will
remain absolutely dependent on the material on which they
are teken, not on the object photographed. Similerly, how-
ever askew our knowledge of the structure of reality may

be, it always contains the germs of its own improverent by

further use, whereas even if the gualities which we =ee be

similar to those of reality, we cannot know it, and there-
fore c&nnctgimprove our knowledge of them. The relation
between experience and reality is of the most intimate sort,
and neo-realism has done & great deeal of good by pointing
this faet out, but it is a relation of correspondence
rather than one of partial identity. Perhapé pertial
formal identity would be a satisfsctory name for 1t, for

it concerns the form or structure of reality, not its matter,
or qualitative content. The 'how' of existence rather

than its 'what' is at once the importent end the answer-
able guestion.

We heve, then, reduced the objective element in ex-
perience to its relational structure. Ve havé the prob-
lem left on our hands, 'How are ﬁe ever to find a starting-
point in this indefinitely'invblved complex of relations?
ﬁ&&ars two people to know when they are telking of the sanme
thing?®' It would seem at first glance thet this proﬁlem is
absolutely insoluble, for the very act of indiceting an

object 8s occupying & certasin éoff®X! demands for its com-

prehension & knowledge of the relation of indication.




Any term is in an infinitude of different relations
to an infinitudé of different terms -- how am I to single
out one of these for purposes of comparison? How am I
to distinguish the superficiel and sccidentel similar-
ities of two relstional complexes from their genuine
and resl identities?

Tc & being who should come into this world with
sense~organs to record impartially the whole structure
of his environment and its changes, a reascn to infer
the unseen relat ions from the Baen ones, and nothing
else, there would sctuslly be no place to begin in the
analysis of experiénee, so that he would reméin eternal-
1y in suspense, unable to pick out some particuler quality
that he might relate the other gualities of his sense-
tions and emotions thereto. But with us the case is dif-
ferent. We have with ﬁa from birth a fairlﬁ complex and
steble system of qualities and emotioms -- our empirical

ego ~- to which we instinctively refer all thé subject-

rnatter of our ;ater‘experiences. For man, at any rate,

man is the messure of all things. Our body.ié & nstural
gat of stendards with which we can compare &ll the ob-
jects which come within the range of eur'expérience.

For instance, most of our units of length -- the inch,
the foot, the hand, the ell, the pace, the mile -- are
originally derived from parts of the humen body. We

carry around with us an excellent system of rectangular
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coordinates, formed by the sagittal plane, the horizcntal
plane of cur eyes, end the plane perpendicular to the

two at the level of the eyes. The first spring balances
are our muscles, the first chronometers our heart, lungs,
and lega,(l) while it is proverbisl that the poor man is
his own thermometer. We afterwards improve them greatly,
we extend their range of usefulness by means of delicate
instruments, and edd to their number through acquired
seientific interests, and we shift our stendpcint to take
standards vhich are of greater aid for the resolution of
& particular problem in exper ience, but they always re-
main the core of our empiricsl ego. Within the sphere of
our moral énd asthetic interecsts the same holds true; we
have a corude,: imperfect, instinctive norm of virtue or

of besuty, which we refine s&nd elsborate as the range of
cur experience widens. A be ing without interests, no
matter how long he might live, would nevér develon them
& priori, end would remain in a perranent state of mental

inasction, unable to find (if I may be pardoned the use

of a homﬂiy metaphor) any loose ends to unravel the world

by. These 'kewse ends' our inborn propensities furnish us,
not our reason, for roason unaided tends to see things as

a whole, and hence to sink individuel differences in &

(1) Not only do we have these natural reasurés, but we
have an instinetive way of using them, and &n in-
stinctive tendency to apply them. Space and time are
two instinctive ways of using nstural stendards. Of
their peculier position, xore later.
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chaos of anity"w it ean work out determipations, but
eannot form them.

This train of reasoning which we have been pur-
suing bsars both & similarity and & difference to Des-
cartes' 'Cogito, ergo sum? There is a gimilarity in
thaet the possibility of thought, which is assumed in
both, is declered in each to be dependent on the exis-
tence of a percipient subject, but whereas Descartes
derends that there shall be & transcendent ego, the
self which my argument leasds to is thoroughly empirical
in nature. Descartes requires a substance out of ex-
perience, to which in some mysterious way exprcrience be-
longe; my self is the very warp and woof of experience,
its internal center of organizetion. To Desceartes'
selfubalong the powers of conscious will and ratiocination,
while the ego with which my argument is concerned is pre-
ecisely the instinctive, non-rational factor in our mental
life,\without which we would be mere calculafing rmachines,
with ﬁobody to turn the crarks. The self is the phase of
our soul which enables us to blunder, for it-is only through
learning fhe impermanence &nd Suparficiality of certain
relational conjﬁnctibns in our experisnce thét we cen ever
diseover thggﬁepth end significance of others. Corputing=-
engines and formulee cen do the work of the purely rational

part of our nature, while we can get no substitute for

the mass of normas and standards with which we are born
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which is not derived from them. Without them we would
be 1ike an untuned wireless receiving-station, hearing
confused and chaotic fragments of the messages intelli-
gible per se of a multitude of variously tuned sending-
stations, unable to attend to any one messege and com-
prehend it, Our iﬁstinctive ngture is & sort of se-
lective tuning.

The fact that our intuitional nature plays
such an important part in our soiéntific knowledge of
the relations of the outer world has led many philoso-
phers to think that Bciénaa is only & construction of

our own, independent of any external reality over end

above ourselves. This, however, is false. We cannot

interpret our experience in any way we wish. No
matter how much we will that the Ptolsmaic system of
astronomy be true, the Copéinican syster still continues
to give & more adequate account of the facts of the

case. "Eppur 8i muove." ~° No amount of volition will

make the velocity of all falling bodies constant, if

we retain the 01d mesning of the term 'velecity', which,

a8 we have seen, must be determined in some ﬁay other

than by reference to its totsl context, and which is a
relation, as it is‘hpropertion, Some relational structures
may be affirmed of the world, while others may be denied

of it. Whether the %ﬁﬁ&ﬁ.to which science refers be in

mind or out of it, that some such world exists independent
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of whether we will it, offering a sphere for our activity,
is certain. Reason or instinect could never order chaos,

for there would be no point in the chaos from which to

$
gtart its arrangement. ¥nowledge irplie§ not one order

but two, =~ the order in experience and the order of
reality, and a mediator between these, the empiricsl ego,
whereby to mould the former after the latter. Revert-

iny to our figure of the wireless stations, experience,

a8 we have seen, corresponds to the receiving-station,
reality to the various sending-stetions, and the empiri-
cal ego to the tuner which enables us to hesr one message -
that is, one aspect of the order of nature -- without dis-
turbance from the rest, We are as incepable of foming &
science without the presence of &n objective order, an
exper ience, &nd an empirigal ego, &s we are of receiving
an intelligible wireless message without sending-sta-
tions,{l)recaiving stetion, and tuning-coil. Science

is the ordering of experience in such & way that to

every item of experience there corresponds an item of

reslity. Tt is the richness rether than the poverty of
reality which mekes selection necessary, and prevents us
from being able to add that to each item of reality there
should correspond an item of experience. ¥t—e Our in-
stinctive and escguired intercsts #eet enable us to pick

| ?i;v%zhg;;ﬂ;;;;;;;;;“EQQE”Ehe various sending-stations are

8ll continually ective (thet the various phases of
reality are ell simultaneously and perpetually true.)
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certain terme ocut end follow them through their mutusl
relationships.

However, we are not yet {hrough with our 4iffi-
culties. On page 3 we defined the identity of reletion-
al structures ss the ome-to-one correspondence of the
terme and orders to be found in them. We have also seén
that our way of idertifying & term thrcughout its verious
reletions is through the fixed plece it holds with re-
ference to some one or more of our interests. We would
geem, then, to be perilously near the admission that
our interests determine reality, for & little reflection
will show us that & finite system of terms can be arti-
ficislly arranged in correspondence with ancther system
with no other law of order than the order itself. Ve
cen put one system of three terms in one-to-one cor-
respondence with another system of three terms in six
ways (if"we call the terme of one system &, b, &nd c,
and of the othsr d\,@ s 8nd Y , we have the following cor
respondences possible: o, ll'F, cyio-9, 'QrJ"PJ “‘sz'f:“i O-Fa

«bﬂ;cg;mhb*‘cp;q,&'p,u\.) What meening, then, has the

identificetion of the i&eal relational structure cf ex-
perience with the relational structure of a part of
reality®

This qnestién must be eanswercd in some such way
as the folﬁowing* -= aglthough experience is finite, it
is growing, and therefore potentislly infinite, in that

from the present we can set no definite 1limit to its
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future growtﬁ. Now, owing to .the fact that it is not
possible to go thfough the terms of an infinite set one
by one, the pogition of a term in any ordering of an
infinite set must be determined by some law other than
the position itself. Therefore, experience cannct be
made to correspond to reality except according to some
law. What this law is we must determine by arranging
experience tentestively, applying this tentative arrange
ment to nesture, and observing whethor it fits reslity,
or“there ere predicted terms which dc not meke their ap-
pearance, or unpredicted terme which appear. By elimin-
ating\allrhypothetical arrangements which in the course
of fimé show some disagreement with reslity, or revising
them until they fit their subject-ratter, by trying new
hypotheses until we find cne in which we are unable tp
pick flaws, se far s we can see, we discover the laws
of nature; This process is the inductive method. The
hypothesis which the scientist tries so esrnestly to
establish or to diseredit are formed first by instinct,
then by the conscious aet of the imagination, working

on the basis of previouély determined laws. They are
subject to & progressive self-correcticn, as new facts

are discovered and old hypotheses rejected. Induction

would be an impossibility to & finite being whose ex-

perience should be giveh to him complete once for gll,
for he could order it with no other law then the order

itself, 2o thet he would be unsble to formulate eny
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hypotheses which would be more then convenient summeries

of what he had seen. Science would seem no more real to
him than the faces which we see in clouds. It is due to
the fact that our experience is never definitely complete
thet science is both needed and possible, for it demands
that its laws shall embrace more then the facts cn which
they are builty this is really the principle of tho uni-
formity of nstures This is not the plsce to discuss the
technique of the proper formation of hypotheses and the
methods of securing one-one eo;respondence between ex-
perience and reality, whigh was first worked out, thuugh
in a very imperfect and imsdequate form, by John Stuart
Mill.

There is left on our hands, however, the problem
whether the other fundementsl process of reason and
science, deduction, cen be explained in terms of rela-
tion. The most perfect use of deduction is in matheratics,
and the simplest brend of mathematics is the algebre of
logic, so it is to the algebrs of logic that'we would
naturally look for the soluticn of this probiam. But
given a transitive; asymmetricel relation (tﬂat is such
a one that if & is in the relation to b, snd b, to e,

2 will be in the relation to e, but b need not be in the
reletion to a) conditioned in one wey of which I shall
speak later, the whole algebre of logic cen be otbtaired.
Let us denote the relation by the syrbol ¢ , 80 thet 'a
is in the asymmetrical treansitive relation tc b' will be
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denoted by the formula a~{ b. Let the state of affairs
when a—< b and b—<a be represented by a = b (or b = a,
which is the same thing.) Let there be & term 1, so that
a—~ 1, whatever a is: end & term o, so that o =< &, what-
ever 8 is, TLet a + b (or b + &) represent & term such
that e << (& + b), #b=(a + b), and if &= x, b= x,

(8 + bl= x. Let &P be & term such thataf< & , ap=<f,
and if x—<n , x=<@ , whatever x is, x—<df . Let &
represent & term suech that o0& & 0, vhile & +a =« 1.
Let us make the single assumption thet a(b + o) —<

ab+ sc., From these conditions, with no other law than
thaet a term or operation shell retain the measning through-

out a theorem into which it enters which hes been assign-

ed to it et the beginning. To give &an instence of the

method used, let us give & thecren.




Let ac + b& =z o
Then ae¢ + bG~<e By definition of =,
ac~(ac+bZ) <o and be=<(ac+bl)=~Co By definiticn of +.
0 ~ac and o—<be | By definition of o,
S« 86 g 0 8nd BC = o By definition of =. I
of(c+t)=(ca+ta) By essumption. T
ca-Lc and ca<a. Ta=c sni<a By definition of a-boL?
(ca + Ga)~c + ¥ and=<a By definition of +.
(ca + Fa)~ (¢ +7T) a By definition of 8§ 177,
cea + C&a's (c +T) & From IT, TTT end definition of -
8c = 0. €8 + 88 3 08 + 0 = Ga FProm I, and définition*
%8 2z ca + 088z (c +8)la=1le ¢ &8 By definition of EOf 2

a;<5a-<'a o a=kt, By definion of + gnd=<
: and'y\a.

Similarly, b= ¢
ab<c end (bK2 By definition of &@§,
+*. ab=ci~=< o. By definitions of o end &

w + 8D ® O By definiticns of = and o.

Thid “is & typical mathematical thaorem. The
process of reasoning hase been to %:gyout the outlines
of a certain conceptual system through certain de-
finitions end exioms. FProm these and other limitetions
& more detailed aécount of the ztructure of the system is
" next éought after. That is, the task of mathemstical

deduction, and for that matter of all deduction, is to

find the implicit structure of a system when its ex-
ye\tp:-.ﬁd.b?a{l@lﬁ&u'r\.,
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piieit structure has been given. Relations are all
thet count; what the quality of the subject-matter is,
is utterly indifferant; induction and methematical de-
duction agree in being based on system.

To zive an exposition of the nature of mathera-
tieal concepts would be beyond the scope of this peper,
but it can be shown.that by limiting the sphere of the

algebra of logie in ways which bear no reference to the

particular senses or feelings, snd hence; which make no
demands on the guality of the subject-matter, all mathe-
metieal concepts, even those of geometry)may be obtained.
It becomes pessible, therefore, to give & minute analysis.
of the relaticnal nature of the espace and the time witﬁ
whieh the mathematician deals. As the mathematical no~
tions of Spade and time have been taken over bedily by
the physicist, it is very evident that physicel science
need sttribute to its dimensions no perticulsr gualitative
‘nature. Both the inductive snd the deductive sides of
natural science make no demsnds on the qualit: of the
subject-matter.

It has been shéwn, then, that a knowlédge of the
structure of reality is ell that we cen aspire to, and
that it furnishes a perfectly adequate and sufficient
besias for science. W¥e must now incuire why {t is that
this limitation of our knowledge to relationaAhas not been

generally recognized, Why is it thet the qualitiecs of
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our sensations have been considered as giving us true
information of ths nntura of reality? Sever£l causes
combine to produce this result. In the first plece,
although to eccept the quelities of cur experience

as if they originated from reality gives us no trust-
worthy informeticn, &nd is not'true. it does the

scientist no real harm, for it ia not really felse, but
does not belong to the universe of discourse to which

the terms,'truth® and "felsity' apply. Such & state-

ment as 'Red is true', or 'Green is false', is moaning-
less, and so is not liable to lead one into error if it

is ﬁot ontologized. In the second plece, ths physicist
really does see a difference between quality and releticn,
for the distinction between primery and secondary gualities
is simply & somewhat gerbled form of this difference.

As we have seen, the empiricel ego is, &8s it were, the

‘meﬂsurc cf the relational nsture of cur experience, £nd

g8inrce self-consciousnese is normally only en occesicnal
state of mind, explicit reference to the self is lieble

to be suppressed. Therefore, those relaticné whieh con-
cern at once the self and one externsl object.often seem
to refor to the externa! objsct slone, and hence hevo

‘the specious appesrance of being pure guelities., TIn this
way, a mumber of relestional corplexes, end smong them more
especially spece and tiwe, which, as we rave seen, have

no particular qualitative charscter whatever, seem to be
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of a gualitative nature. These relations, especially

such of them as are more rich and complex in their strue-
ture, form what are called the primary qualities, where-
a8 the true guslities which enter into these relations
are regarded by the scientist &s unreal and illﬁsory.

and are called the secondary qualities. It msy be cb-

" jected to this exposition of the distinction between
prirary and secondary qualities that certain relations,
guch as 'brighter than', ‘louder than', etc. are re-
garded ss belonging rather to the secondary then to the
primary quélities; however, in the first place, these
relations are less risch 1in structure tﬁan those which
belong to the primary gquslities, and therefore are less
fitted for purposes of scientific explanation, and in the
sacond ﬁlace, they are not referred so diréctly to the
.empirical ego (& fact which econcerns our instinctive
nature .rather than the relstions themselves) and there-
fore appear in their true form rather than as qualities.

The knowledge of relsticns, then, is the beginning,
the end, and the whole 6? true knowledge. It is all that
we heve, and it gives us all that we need for science.
Our knowledge is an imperfect and incomplete map of
reality, drawn to scale, which can be improved and oqr—
rected as time goes on, though the material\on which it
is drawn always remains a matter of indifference. The
task of science is to explore the unknown parts of exiss

tence, and to survey and plot its known partis.




