Abstraction from Matter
NOTES ON ST. THOMAS'S PROLOGUE TO THE PHYSICS*

In the prologue® to his exposition of Aristotle’s Physics, St.
Thomas shows [i] what is the mode of definition that is proper to the
3 science of nature, [ii] what the science is about, and, finally, [iii] what
is the order of its parts. The first paragraph might be translated as
follows :

Since the treatise called the Physics, which it is.our purpose to explain,
" is also the one that comes first in the study of nature, we must show, at its
very beginning, what natural science is about — Viz. its matter and subject.
To this end, we should point out, on the one hand, that inasmuch as every
science is in the intellect, and since a thing becomes intelligible in act insofar
as it is more or less abstracted from matter, things, according as they are
diversely related to matter, are the concern of different sciences. Again,
since science is obtained by demonstration, and the middle term of demon-
stration is the definition, it follows, of necessity, that the sciences will be
distinguished according to a difference in their mode of definition.

Tn the very first sentence of the paragraph just quoted, several
terms are used whose meanings differ widely from the current ones.
Our present intention is confined to showing, as best we can, what
they meant to the author of the Physics as well as to the commentator,
and why they said what they did in using those words — whatever
the truth of what they beld in using them. There can of course be no_
question of taking up the problem of what scientific knowledge is, as
if we were presenting an exposition of the Posterior- Analytics. We,_ -
intend to have recourse to that treatise only to the extent required
for the clarification of the above text. Do .

* These pages, which are based on a course of lectures (given at the University of
Notre Dame, 1957), aim to provide a general introduction to a philosophy of nature ancient
by more than two thousand years. It is hoped that even readers whose interest in the
subject is only historical, or who seek to show where the Philosopher was wrong in his
general conception of science and of the study of nature; will find these notes of value.
Although the reader will notlong remain in doubt as to the persuasion of the author himself,
still it is the latter’s purpose merely to set forth what Aristotle had in mind as St. Thomas
understood it. A growing interest in the subject may now be seen, not so much among pro- .
fessional philosophers, who often prefer to soar off on wings by no means fully fledged, into
the realms of metaphysics, but among scientists (especially in Germany) who are coming to
see that their own knowledge, in its inception as well as in its further.development, forms
in fact part of the philosophy of nature, and that this truth is an important one for the
progress of their understanding of what they achieve. :

1. Tn the Leonine edition of In Octo Libros Physicorum Aristotelis Expositio, nn.1 to 4
inelusive, lectio 1. Notes on the second paragraph of this prologue, in which the sciences
E - are distinguished according to their different modes of definition, and named, will appear

in the next issue of this review.
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I WHAT IS GENERALLY MEANT BY THE NAME ‘SCIENCE '’
IN THE PRESENT CONTEXT
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ments of the study of nature are called scientific only in the measure

that they approach its exactness. Now, what we must notice is that,

if mathematical physics is called the most exact, it is because it at-
tains more closely to the precision of mathematics itself, which is
undoubtedly more rigorous than any other science. For mathematics
proceeds, more than any other science, ‘ in the mode of discipline,’’?
where we give the reason for a proposition that is not self-evident.
In fact, when Aristotle mentions the ¢ disciplines’ without qualifica~
tion, he means mathematics.? The reader must realize that we take
the term ‘ mathematics’ in the traditional sense, which is not quite

what it means today.
To show what is meant by ¢ science’ in our strict sense of this

. term, we will therefore consider in illustration some examples of scien-

tific knowledge in mathematics.
2. Illustration from Mathematics : demonstration of existence.

. The geometer accepts the meaning of the word ¢ triangle ’ ; but he
also proves that there ¢s such a thing, as when, on the basis of the ra-
dius of a circle, he constructs an equilateral triangle. The expression
¢ g plane figure having its three sides equal ’ has meaning, but from
this alone it does not follow that there can be such a thing.? The
name ¢ centaur ’ refers to ¢ half man and half horse,” but the fact that
the term has meaning does not suppose that there is such a being,
nor that there could be. ¢ The diagonal of a square, commensurate
with the side,” has meaning, too ; yet no such thing can be.

To show, concerning the equilateral triangle, that it s, it is not
sufficient to point to a figure on the blackboard, so carefully drawn
that to our eyes its three sides are indistinguishable in length ; for

1. Cf. St. THOMAS, In Boethium de Trinitate, q.6, a.1.

2. 1t may be noted, however, that if we refused to consider as subjects of investigation
those not amenable to the exactness of mathematics, we would have to renounce even math-
ematical physies, if only because of its dependence upon sense experience. Cf. Anis-
ToTLE, Metaphysics, IT, chap.3, 995 a ; St. THOMAS, tbid., lect.5, nn.334-337.

) 3. On the difference between the interpretation or the definition of the meaning of
a word, and the definition of what a thing is, see Post. Anal., II, chap.7 ; S7. THOMAS,
tbid., lect.5-6.

4. The question ¢ Can it be 7’ is not the same as ‘ Can it be in nature?’ Being is
understood here of what is true ; not of what is or can be in reality. In the present
context, “ ‘to be’ and ‘is’ mean that a thing is true, and ‘not to be’ thatitisfalse, Simi-
larly too in affirmation and negation, e.g. in ‘Socrates is cultured,’” ‘is’ means that

this is true, or in ¢ Socrates is not-pale’ that this is true ; but in * the diagonal [of the
square]is nof commensurable with theside’ ‘isnot’ means thatitisfalse tosayitis.” (Melaph.,
V,chap.7, 1017230, Cf.St. THOMAS, $bid., lect.9, nn.895-896 ; Quodl. IX, 2.3, ¢. and ad 4).
1f someone said that the word ‘ horse ’ stands for a certain kind of vegetable, his account
would not be true. Nor can we know whether a proposition is true or false unless we
first grasp its true meaning.
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This demonstration by way of construction shows that there s
¢ g triangle whose three sides are equal,” and that this is indeed a defi-
pition of ‘ what it is to be such a triangle,” — not just an interpreta-
tion of the expression ‘ equilateral triangle,’ nor even a definition by
a property. This kind of proof makes us discover and establishes,
by means of the construction, that there is such a subject, and it is by
means of the definition of the latter that any of its properties will
have to be demonstrated. So much for demonstration of existence in

mathematics.

3. Demonstration of a property.

We must now turn to the kind of demonstration which establishes
a commensurately universal property following with necessity from
¢ what its subject is.” Let us take in illustration another proposition
from Euclid : In any triangle, if one of the sides be produced, the exterior
angle s equal to the two interior and opposite angles, and the three intertor
angles of the triangle are equal to two right angles. This statement is
not self-evident. That ¢ the sum of the angles of the triangle equals
two right angles’ is a proposition requiring proof : it follows from
something other than itself, from a reason already known. How is
this reason known, and how does it lead to such a proposition? As-
suming certain demonstrations already provided, we quote the proof
from Kuelid :

[ii] Let ABC be s triangle, and let one side of it BC be produced
to D ;

I say that the exterior angle ACD is equal to the two interior and
opposite angles CAB, ABC, and the three interior angles of the triangle
ABC, BCA, CAB are equal to two right angles.

Tor let CE be drawn through the point C parallel to the straight line
AB. [1, 31]

Then, since AB is parallel to CE, A

and AC has fallen upon them,
the alternate angles BAC, ACE are equal
to one another. [1, 29]

Again, since AB is parallel to &

CE, )

o= [4] [+

and the straight line BD has fallen upon them,
the exterior angle ECD is equal to the interior and opposite

angle ABC. {1, 29}
But the angle ACE was also proved equal to the angle
BAC ; -

therefore the whole angle ACD is equal to the two interior and
opposite angles BAC, ABC. -
Let the angle ACB be added to each ;
therefore the angles ACD, ACB are equal to the three angles
ABC, BCA, CAB.
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But the angles AC’D, ACB are equal to two right angles ;

(1, 13
, therefore the angles ABC, BCA, CAB are also equal to two righil;
angles.

Therefore. .. ete.

QED.

; What is the exact reason from which this property is inferred ?
_It is none other than the definition of the subject (triangle) to which.
in the conclusion, we attribute the property ‘ to have the sum of its’;
angles equal to two right angles.’
demonstration, is the middle term and contains the proper principles
of the property is not just ‘ a figure enclosed by three straight lines,’
but, as tl}e first part of the proposition states, it is such a figure inas’—
n_mch as it has its “ exterior angle equal to the two interior and oppo-
site angles.” It is in this exact respect, brought out, ‘ made actual,’
by means pf a_construction (““if one of the sides be produced ”)’z
that 1§he triangle is both the subject and reason of the property ¢ t’o
have its three interior angles equal to two right angles.’s

4. A posteriori science

. Knowledge of a necessary, universal and commensurate property
" derived from the definition of its subject, is science in the fullest sense
because 1t. follows from what is actually, on the part of the known thé
proper principle of that property. In the case of mathematics ,this
principle or formal cause is also first known by us. (We would I’lever
say : ‘ This figure is a triangle because it has its angles equal to two
right angles,’” for. this would be to put the cart before the horse.)
Such knowledge, then, was called science in the most rigorous sense of
the word.

) But in actual usage the name * science,’ like the adjective ¢ scien-
tifie,” is not reserved to such knowledge alone. For although in science
proper we cannot acquire knowledge of the unknown except through

'thfe mecham_on of something else already and better known, not every-
thing that is first and better known to us is also prior in itself as in
geometry. Hence it can happen that things better known in the

1. Book I, Proposition 32, Hear, ibid., pp.316-317.

2. AwistoTLE, Metaph., IX, chap.9, 1051 a 20 : “ Geometrical constructions, too
are d{sqoyered by an actualization, because it is by dividing that we discover then;. I;
the division were already‘ done, they would be obvious ; but-as it is, the division is only
there potentially. Why is the sum of the interior angles of o triangle equal to two right
angles"! Because the angles about one point [in a straight line] are equal to two right angles.
If tl}e]lne parallel to the side had been already drawn, the answer would have been obvious
at sight.”” Cf. Sr. TroM4s, 1bid., lect.10, n.1888fT.

3. Cf. St. Tromas, In IT Post. Anal., lect.1, n.9.

Now the definition which, in this .

gt
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sense of more intelligible in themselves, which would be the proper
means of a perfect demonstration, cannot at once be reached or used,
because what we know first is not always what actually comes first
on the part of the thing known, taken in itself.

Now, when the only knowledge accessible to us is not a proper
means of proof, unlike the definitions of mathematics, which are such
| proper means, our only resource is to look backwards, doing our best
to find our way from properties to definition, instead of from definition
to properties. In the study of nature this is usually the only way in
which we can make progress. For example, we know the alternation
of day and night before we know the reason for it — a reason which it
took some time to discover. To know that this phenomenon has
always taken place, in all recorded experience, is one thing ; to know
why it takes place, is another ; and the expression of the observed
regularity, as a general proposition reached by induction, becomes the
substitute for the definition required by science in the strict sense.

5. Induction of self-evident principles from sense perception
and Tmagination

#‘, It has just been stated that very often in the study of nature,
not having definitions to serve as a basis of reasoning as we have in
mathematics, we must make do with propositions reached by pro-
visional induction. This term induction is another which we must now
consider if we are to understand the import of St. Thomas’s preface.
By induction, in general, is meant thinking our way from particulars
to universals. The main thing to notice in the beginning is that there
are two basically different types of induction : a distinction which is
- made, not with regard to the form of inductive reasoning, but on the
basis of its matter. One of them passes unnoticed in ordinary life,
because it goes on as unceasingly and unconsciously as breathing. It

~ would be difficult to say just when we first suddenly understood that

‘it is impossible to be and not be at the same time and in the same
respect,” or that ‘nothing can be a whole and a part in the same
respect,” or that ‘ every whole number is either odd or even’ (which
. we gather by mathematical induction.!) But the fact is that knowledge

1. “Ipsa autem principia non eodem modo manifestantur. Sed quaedam conside-
rantur inductione, quae est ex particularibus imaginariis, utputa quod omnis numerus est
par aut impar. Quaedam vero accipiuntur sensu, sicut in naturalibus ; puta quod omne

- quod vivit indiget nutrimento. Quaedam vero consuetudine, sicut in moralibus, utpote
quod concupiscentiae diminuuntur si eis non obediamus ”’ (St. Thomas, In I Ethicor. lect.
11). The term induction in this passage is reserved to mathematics because here it is the
most accomplished and least ambiguous. That every living thing stands in need of food
i8 not that obvious. Even the principle of contradiction, the most certain of all, is difficult
to express without confusion ; we must qualify what is meant by ‘to be’ and ‘ not to be,’

at the same time’ and ‘ in the same respect.” Further proof of this can be seen in the
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9f the most genelzal principles, presupposed as it is to all reasoning,!
is preceded by an induction, so natural that it passes unobserved. '
The othe_r kind of induction, which, now spontaneously now delib-
erately, considers the particular cases within reach and’ concludes
from them to a general proposition,? is familiar to us as the typical
procedure of the arts and crafts as well as of experimental science in
general. These propositions are made to serve as principles, but the
are nIc;I, the reason f(1)1r the regularities which they enounce. ’ v
- comparing these two sorts of induction, it must
the:y: differ, not merely in the frequency or eas,e with Wﬁcﬁogﬁgytiiz
ca}'rled on, bu't more fundamentally in the role assigned to the enumer-
ation of particular instances and in the certitude finally achieved
It ma.y‘sound sm:prising, but an induction may lead to complete certi:
tude W.1thout 3:11 instances having been covered, as in the case of first
se.lf-ewden_t pr.mmples ; and, on the other hand, may cover all insta.nceé
}mthou_t vielding a sufficient reason. The first and basic type of
induction, threby the mind moves from sense perception towards
general, self-evident principles, is nothing like a complete enumeration
nor do we need one. Indeed, a prineciple like ‘it is impossible to bé
and pot to be ’ etc.,, or ‘any two things which, in the same respect
are like to a third, are in that respect like to one another,’ could hardl};
be the result of an examination of all the cases, since thes,e are innumer-
able. In the primordial process of acquiring knowledge, propositions
such as these are consequent upon sensation, memory :nél experience ;
yet, once we grasp them, we see that they must hold good in all possibl(;
instances. In other words, it is characteristic of this first ‘type of
induction that no attempt is made to offer the survey of the particular
cases as the proper reason for the truth of the universal proposition.?

f:?t that the prima?y of this principle is forever in debate. As to the part-whole principle,

; al; :i‘:trf;nelly .amlblg}:lc;us, for there are wholes which are identical with each of their parts,

y the logical wholes with their subjective parts ; besides ine i ;

ame ogical H , any part of a line is not less

d1wsxl?1e ad 17ﬂmtum than the whole, and there are wholes that are not composed of the
parts into which they can be divided, such as a circle.

1. Most modern writers on phi i Y ~&
L philosophy of science assume that by fi i
¢ rst, self-evident
principles of a science, ARISTOTLE meant what he called ¢ common principles ? , from which
) ?

he showed ( st. Anal., 1 chap.
3 »
W Po. A y v 9 and 10) there can be no delnonstratlon, a.]though demon:

2. This type of induction is anal i ! !
c ysed in Priora Analytica, 11, chap.23, 68 b 5. See
ﬁ}s:h“:l;:'?r:i hlﬁGNU? wbid., Tract.VII, chap.4. The text oi‘ th;s im;l))ort;mt e*{p(;siti:n
ra has been transcribed from the Borgnet edition, ] t i .
available in mimeo, h Mi emin Sai Ry
Canan 1081, graph by Michel Doyon, 1215-1223, chemin Sainte-Foy, Québec 6,
distinc?éioie; I:ost. Anal., 11, chap.}g, 99 b 15. Cf. Sr. THOMAS, 1bid., lect.20. — (On the
aetior bez Svees;ls lsengg-perscepgon, memory and experience, see also Metaphysics, I,
a1, ¢ —981a 30.. St. THOMAS, ibid., lect.1). — Of this universality A
0L . : : .1). RISTOTLE
;s:g: t:a(tl; itis ;‘ at rest in the mmfl ” inasmuch as it is eventually and suddenlyyperceived as
pendent of the particular, variable, instances ; although it could not be achieved without

Sy

O
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Cases may be referred to by way of illustration, but the reason for
the truth of the proposition is nothing else but what we intuit in any
single instance — once the proposition has been achieved.

Since the kind of induction just described never offers the number
of particular instances as the reason for accepting the strictly univer-
sal proposition, it is not knowledge acquired through prior principles
and can be called science only in a loose sense. That it does never-
theless have some claim to the title is clear, since it enjoys great

certitude and is a necessary preliminary to all science.!

6. Not even complete enumeration is the same as to provide
the scientific reason

We must now turn our attention to the second type of induction,
where the multiplicity and similarity of the particular cases are actual-
ly given as the reason for a general statement offered as a conclusion.
In this way of reasoning from particular to universal, the enumeration
of the cases may be either complete or incomplete. By ¢ complete ’ is
meant an enumeration which exhausts all possible cases, implying, of
course, that they are clearly limited in number. Now, even when
complete enumeration is possible, so that the property « is shown to
be true of every possible instance, the inductive argument may still
fail to provide a proper, universal reason for a general statement which
is nevertheless certain.?

sensation of some instances; without memory and comparison of the instances retained, the
results of which is experience. If we had no such knowledge, no word we use could have any
meaning beyond that of vocal sounds as produced by beasts, i.e., signs of a state of passion,
as the dog’s bark or the lion’s roar. Tor this type of induction, modern logicians still
“refer to ArisToTLE, and call it ¢ immediate ” or “ intuitive induction.” (See, e.g., W. E.

_ ..., Jonnsox, Logic, Part II, chap.VIII, Cambridge, 1922, pp.188f. ; Morris Conen and
" Emwest Nacrr, An Introduction fo Logic and Scientific Method, Harcourt, Brace and
v "V*Company, New-York, chap.XIV, pp.273ff.). Intuitive induction” is perhaps not a

very happy expression for the reason that this induction and the intuition that follows it -
. are not one thing. The * seeing ” or intuition consequent uponAthe induction is not the

proper effect of the induction itself. . .
1. Traditional philosophy accounts for this use of the word science. Cf. Post. Anal.,

L 1, chap.31, 88 2 5. St. THOMAS, ibid., lect.42, 0.9 ; and In VI Ethicor., lect.3, n.1145.

9. “ An errorof this kind issimilar to the errorinto which wefall concerning particulars :

"~ e.g.if A belongs to all B, and B to all C, A will belong to all C. If then a man knows that

A belongs to everything to which B belongs, he knows that A belongs to C. But nothing
. prevents his being ignorant that C exists ; e.g. let A stand for two right angles, B for
triangle, C for a particular diagram of a triangle. A man might think that C did not exist,
though he knew thatrevery triangle contains two right angles ; consequently he will know
and not know the same thing at the same time. For the expression ¢ to know that every

_edge either of the universal or of the particulars. Thus then he knows that C contains

Jars ; consequently his knowledge will not be contrary to his ignorance ' (Priora Anal., 11,
chap.20, 67 a 5-20). : ) :

2)

" trinngle has its angles equal to two right angles ’ is ambiguous, meaning to have the knowl--

~ tworight angles with a knowledge of the universal, but not with a knowledge of the particu- -
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equal to two right anrrle’s nor does : iriamgl oy oS
t vet know that triangl i
has this property eveil if,' there i v oih of trimale but oy
€ 1S no other species of tri
For one does not’ know that tri 3 s propey b these.
S angle as such has thi :
that every triangle has it, excent | i o dpan T even
; Dt in 2 numerical sense ; nor d i
according to the species’ [triangle] uni izh thore e n it
¢ _ : gle| universally, though i
[pf triangle] in which one does not recognize tlslrj’s propgert;liere be no kind

1. On wheth, i
ether or not ARISTOTLE’S mention of such proofs (Post. Anal., I., chap.5,

74 215-35) refers to a histor
PD.IITE. storical development of the theorem, see Heatr, op. cit., Vol.I,

) 2 Pos,t. 4nal., 1, chap.5, 74 2. 25-35. Cf. 8. TroMAS
as tnan.g]e and other types of plane figure, such
‘trltingle 1s a species which, with regard to the kin
1nto species, has the nature of i i
ato e genus. Tigureisea

« , tbid., lect. 11-12. — Inasmuch
as circle, divide the genus ¢ plane figure,’
ds of triangle that in turn divide trianﬂ]’e
lled the ¢ remote genus,’ triangle ¢ proxi:’n-

3 E _— . s

that tre s ;:St:;sﬂs; Zzai.giciloioﬁlpletﬁ mductx(;n is only hypothetical, since it must assume
b . s ave been verified. Such tentati j i :

i e s oo isior : entative or dialectical use of the

; . universality that was former] i

é ! y qualified as ¢ ut ?

11\ ;aX;]ldhliToill Ehe cases actually known. Cf. Sr. Tuomas, In I Post. Anﬁ?n;’écutsg ‘ HZV—VL

B fri:- u sg)f z‘r;d(;t;l :cizcc; nowudz}ys alre shy of, or even categorically"rejec;t,, :1)1.1 ;&

- first, -~ )y ssary principles, both 1 ir mi

a s 5 general and proper. g

principles must be stated in hypothetical form, qualified by 1?ifg Wc’er ron:,];exl:ler;‘;;%

three poi 3 i i

e I];c;rgsmtllllattﬁgpear to be in i‘bhelr favour : (a) The consequences of reasoning are af

p, interigr l:sam.e. E.g., ‘ If the exterior angle of a triangle is equal to the two
angles, its three angles are cqual to two right angles” If you r¢move the
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However, although this may be the reason why we believe the property
to be common, it is not a commensurately universal reason, which
must be one and adequate to all possible cases. The same judgment
should be passed on an-argument showing that all mobile beings are
bodies because both animate and inanimate things — an adequate di-
vision of mobile beings — reveal three spatial dimensions. This is
far from being the commensurate universal reason. why anything that
can be in movement must be a body. A genuine demonstration would
have to show that  to be per se in movement ’ belongs primarily to
body as such. o

More often, however, the induction used in the study of nature
cannot be made complete. We say, for instance, that ¢ every man is
mortal.” Yet, if this proposition is considered to be general merely
because no man has been known to survive, its basis is an induction
that is necessarily incomplete. For all practical purposes, the propo-
sition is sound, though based on an incomplete induction and universal
only 4t nunc ; but as such, it does not offer the reason why man is
mortal. The observed fact  no man has been known to survive’ is
not the natural reason why ¢ every man is mortal.” If the sun rises
tomorrow, it is not because, in all human experience, it has always
happened before.! So long as we cannot find the reason why they

“ 3£ and make the statement categorical, the conclusion will be materially the same, but
you will not know whether it is true or not. (b)) Most universal terms and enunciations are
no more than what we call universal uf nunc, that is, provisional, and must be taken as
posits subject to change. There was a time when ¢ All swans are white ’ was valid. (c) It
is possible to say that ‘ All statements are uncertain, including this one’ an enunciation
which is grammatically correct. —This refreat from truth retains all the same a logical
structure similar, in some respects, to that concerned with true knowledge acquired by
induction and demonstration.: A logical positivist such as Hans Reichenbach will be
satisfied with knowledge, whether it be true or not, so long as it is an instrument of action,
and we can readily produce examples where this is true. A speculative theory need not
be true to ensure results that are in practice true.. The ancient hypothesis that malaria
was caused by the evening miasms of swamps produced results for those who followed the
advice to stay away from them. The explosion of the Bomb did not dépend upon the
speculative truth of Einstein’s theory. But it proved nonetheless that the theory.is at
least on the right track. In most departments of natural science, no matter how great our
desire for ultimate truth, we never get beyond universality ut nunc. .

1. ArisToTre’s famous hypothesis of a radical difference between the phenomena on
our planetand those on an astronomieal scaleis a casein point. He assumed that the latter
were entirely uniform, unaging and unalterable, from which he concluded that they could
not be subject to contrary states, such as hot and cold, so that the heavenly bodies, e.g.
the sun, were actually incorruptible.-  The mere evidence of the senses [he said] is enough
to convince us of this, at least according to human belief. For in the whole range of time
past, so far as our inherited records reach, no change appears to have taken place either in
the whole scheme of the outermost heaven or in any of its proper parts” (De Caelo, I,
chap.3, 270 b 10). “ Nevertheless [ST. TEOMAS adds, in his commentary, lect.7, n.6} this
is not necessary, but only probable. For the more a thing is lasting, the more time is
required to observe its change ; for instance, the change that over & period of two or three
years takes place in a man is not as readily observed as that which affects a dog, or some
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oceur, the regularities observed in nature (such as the eventual death of
every animate thing) will by themselves provide no strictly universal
proposition. The proper, universal reason why man, as well as any
other animate thing, is mortal must be found in what is inseparable
from being an animate thing, and therefore from being a man.

LAVAL THEOLOGIQUE ET PHILOSOPHIQUE

7. The ‘ universal’ of demonstraiion is not the same as
“to be said of all’ — or “ dici de omni ”

The universal property, as understood in strict science or dem-
onstration —of which an example is ‘to have its three angles
equal to two right angles’ — must show the following characteristics :
[a] it must be true of all instances that are under it (e.g., of each and
every triangle) ; [b] its subjecgjmust belong to the very definition of
the property (e.g., ¢ to have e angles equal to two right angles’

implies triangle as having an exterior angle equal to the two opposite
interior angles, viz. the per se subject of this property which follows

from it with necessity) ; [c] it is primarily in that of which it is said

(i.e. primarily in triangle as such, and not primarily in this and that of
its species).!

To assume that one has demonstrated that the triangle as such
has the sum of its angles equal to two right angles by showing it to
be true primarily of each one of its kinds, this is to be satisfied with
the mere appearance of a reason. In fact the statement : ‘ In every
kind of triangle the sum of the angles is two right angles,” when it is
understood as the result of an induction by complete enumeration, is
not a demonstrative conclusion at all, but a mere restatement of
something already known, viz. [a] that any triangle is either e, 1,0rs;
[b] that e, 4, and s each has its angles equal to two right angles.

What we are trying to show is that to establish something by
induction as true of a class of things is not to prove anything about
the nature of the thing in itself. Such inductions, however exhaustive,
will always suffer from this limitation. The reason is that a class,
as such, is never the same thing as a universal. A class, or collection,
may be no more than an incidental whole, a grouping which supposes
something held in common by many objects, but not necessarily some-
thing pertaining to what they are in themselves. If, instead of mean-
ing ‘ arectilineal figure contained by three sides,” which is one in notion,
the term ‘triangle’ were used to stand primarily and immediately

other shorter-lived animal, during a time of equal length. Hence one could say that while
the heaven is naturally corruptible, it is so long-lasting that the whole span of time which
memory can record is not enough to observe its change.” — Thus, according to both

ArisToTLE and ST. Tmomas their whole theory about celestial bodies was no more than
a hypothesis. ’

1. Post. Anal., T, chap.4 and 5, 73 2 20-74 b 5. Sr. TrHOMAS, ibid., lect.0-12.
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for the class of each and all triangles, ¢ triangle > would lose its.true
universal meaning ; it could be said of no triangle whatsoever, nelthe:r
of a kind nor of an instance of a kind. Where the term * triangle ’ is
intended to mean a class of things, to say triangle of equilateral, or of
this particular one, would mean that ¢ equilateral ’ .is the .class of all
triangles, whether equilateral or no. Likewise,! if we 1nterpret<.3d
‘man’ to mean primarily and immediately the class ‘¢ men’ (tba.f, is,
all of the subjective parts of the universal nature ¢ man,’ viz. all beings
of which ‘man’ can be predicated), then, to say ‘ man’ of Socrates
would mean that he is each and every man : Socrates and all‘ men who
are not Socrates, viz. all who have been, are, shall be,- might have
been, and even all possible men. Actually, a collection, as s'u_ch,
like an individual, can be predicated only of itself, viz. in a proposition
of identity, ‘A is A, ‘Socrates is Socrates,’ or ‘All Greeks are
Greeks.’ :

If ¢ triangle ’ meant primarily and no more than th.e class ot: all
triangles, the ¢ equilateral ’ could not even be called ‘ triangle’ since
this would imply that the class of all triangles is in the same respect
both equal and unequal to only part of itself. Tt would be false‘i‘:o
say : ‘A surface enclosed by three straight lines is a figure,’ or thq,t it
is a rectilineal figure,’ or ‘a rectilineal figure that has three sides.’
For all these terms (‘ figure,” ‘ rectilineal figure,” etc.), when u§ed to
signify collections qua collections, are equivalent to symbols, viz. the
kind of arbitrary signs that must be distinguished from names.

II, THE OBJECT AND SUBJECT OF A SCIENCE ~

St. Thomas said, in the passage quoted at the head of thesg pages,
that “ we must show, at its very beginning, what natural science is
about, viz., its matter and subject.”” A well-known sentence from
A. N. Whitehead’s I'ntroduction to Mathematics seems to advance th_e
contrary opinion : * the last thing to be discovered in any sciepce is
what the science is really about.” 2 Yet, towards the beginning of
the same Introduction he had said that students should know ‘ from
the very beginning of their course ... what the science is ab(fut-..” 3
That there is no contradiction here can be made plain by first pointing

out what is meant by ¢ the object of a science,’” as distinguished from

its subject, for the object includes the subject.

1. Cf. Jorn oF St. THOMAS, Cursus Philosophicus, Logiea, P. I, lib. II, chap.10-12 ;
Quaest. disput., q.6, (edit, Reiser, T.I, pp.29-35 ; pp.166-182). -
2. P.223, - :

© 3. P.8. — We do not aim to show what WaITEHEAD actually means by ¢ science.’
‘We have pointed out elsewhere (Random Reflections on Science and Caleulation, dans Laval

théologique et philosophique, 1956, Vol.X1I, n.1) that what he calls ¢ mathematics * is what the

ancients had named logismos, i.e. the art of calculation.
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By the object of a science, in the strict sense of the term science,
we mean knowledge acquired as the result of demonstration, e.g., that
‘ the plane triangle has its angles equal to two right angles.’” The
¥ object of science is therefore nothing other than the conclusion, in
" which something (e.g., ‘to have its angles equal to two right angles’)
is said about something (viz., ‘triangle’).! This object, then, is
something complex : a composition of subject and predicate, which
in perfect science follows from the definition of the subject (e.g., to be
& triangle is ‘ to have an exterior angle equal to...%), or in other in-
stances, from the substitute for a definition. By the subject of a science,
%’( we mean that about which we have knowledge by demonstration, viz.,

the very subject of the conclusion or ¢ that about which’ (e.g., “trian-
gle ’) something is asserted by means of demonstration (e.g., the prop-
erty ‘ to have the sum of its angles equal to . ..").

Now the subject about which we assert something in the object or
conclusion of the demonstration does not of course make its first ap-
pearance in the conclusion. Something has already been predicated
of that same subject in the principles or premises o

f the demonstration.
For example, of the triangle we said that © it has its exterior angle equal

to the two interior and opposite angles,” and it is in virtue of this that
the conclusion follows, viz., that ‘the iriangle has its three. angles
equal to...”. In other words, the subject of scientific knowledge is
both [i] what is first known, viz., that about which we seek science,?
and [ii] what is last known, viz., this same subject qua known to pos-
sess such or such a property. The subject, considered in the latter
respect, is called the ‘ term ’ of the science.s There is, then, no con-
tradiction in saying, on the one hand, that students should know
“from the very beginning of their course ... what the science is
about,” and, on the other hand, that “ the last thing to be discovered
in any science is what the science is really about.”

IIi. THE DISTINCTION AND RESPECTIVE UNITY OF THE SCIENCES,
IN GENERAL

Although every demonstration produces scientific knowledge,
particular demonstration, obviously, does not constitute a science all
by itself, since, if it did, there would be as many sciences as there are
particular demonstrations. Rather, a single science, such as geometry,
embraces many objects or conclusions, e.g., that ‘the sum of the angles

1. In I Post Anal., lect.10, n.8.

2. In geometry, that which is first known and about which we seck scientific know-
ledge is magnitude ; whereas the particular subjects are known, we say, by way of construc-
tion. These, in turn, are known before the demonstration of their properties. In I
Post. dnal., lect.2, n.5.

3. In I Post. Anal., lect.41, n.7.
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i is two right angles ’ ; that ¢ the angle in a senm—cgcle isa
gifgittzgzg? 1;Se’oc. fnd thgse fo;‘m what is called t.',he mgtemal o_b_;ect
of a science. Now what is it that gathers such objects into a smgli
science ? Why do certain conclusions belong. to mathematics andbx}ot
to the science of nature? This will be what is called the formal objec

nce. ) o

o tthZmﬁave noted that the means by VYh_ich we acquire smer_xt;ﬁc
knowledge are none other than th-e,deﬁmt.lons, since the definition
is the proper principle of the conclusion or object of sclence.? V'}T‘hat, viv;e
might ask, do the definitions of geometry have in common ? . o} n;i g
this point briefly, we propose the question : how cguld W$ show hat
in nature there is such a thing as an equﬂa’cer.al triangle ? ]:%y wha

method could we verify that this triangle cut in bronze has 1t§ threg
sides equal, or that its exterior angle is equal to the two opposlllte 3%1]11

interior angles? Or by what means could we demonstrg,te that le
angles of the metal triangle are equal to two right angles? ) The on;:
possibility is measurement by means of. some standar.d or ‘ measure.

By a ‘ measure ’ we mean ‘ that by Whlc.h the quantity of a thing l_lls
known primarily.’ If the measurement is to b.e p:erf(?c{:,ly ex,a.ct, the
measure must be indivisible. Now, ¢ to be quite indivisible ’ is true
only of the ¢ one ’ that is the principle of nun-lber, and not of magni-
tude ; of the things, in nature, that are continuous, theIZe can be no
exact measure. The reason for this will become clearer if it is noted,
that, as Aristotle said,

] is always homogeneous with the measured : the.measure of
frlllaegﬁsitsigzeissa ma.gzrnitude, ‘fnd in particular that of Iengf:h is a lengtg,
.- that of breadth, a breadth, that of ar(‘.icul_ate sound articulate sox_mh,
== that of weight a weight, that of units a unit. (For we must state.t e
matfer so, and not say that the measure of numbers is a number ;. gve
ought indeed to say this if we were to use the correspondmg f_orm of words,
~ but the claim does not really correspond — it is as.lf one cla}med tha‘!z th«i
mesasure of units is units, and not a unit ; number is a plurality of units.)
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But at the same time, since the measure of a I{lagx-nii.:qdeis itself a mag-
. nitude, and every magnitude qua continuous is divisible without e}ld,
the measure itself must be indefinitely divisible. - Hence, to be entire-
‘ly exact, the standard of length would have to be length Wlth_out{
length, both divisible and indivisible. "I‘hat. is why, for practica
~ purposes, some length, chosen by convention, like the yard or i.;hfa e-
tre, simply must be declared the correct standard.? The subd1v1510n§

1. Metaph., X, chap.1, 1053 a 25. - o N

2. Cf. AristorLE, Metaph., X, chap. 1, 1052 2 15-1053 b 8. Sr. THoMas, 1bid., lecii;l )
and 2 — Sir ArrrUR EnDINGTON, Space, Time and Gravitation, Prol?gue, pp.1-16. Of the
standard of length S ArTHUR says that “ it has no length.’: Thlﬂ. paradox may px('lqve
" helpful to call attention to the difference between (a) length as ¢ what is extended accor: :}J:g'
to one dimension ’ and (b) length as ¢ what is known by means of the measure of length.
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gfl :1:3(;1111 al,1 :‘fandﬁd- m:}llce possible some improvement in precision, !

er attain the exactness of i it th

demonstration of a theorem. mathematics, nor penit the

The reason why compl i i in
on plete exactness is possible in geom i
i]f:i ;;Il;:ed&{)‘initﬁons (v;ve usfe are formally independent of, a%ld h:frzylf)
: » V€ order o1 semse experience, and the conclusio

1(iftabhshfed as followmg from such deﬁm'tion,s with necessity. X;:ast :ge

h ;:nngsleowiozgrls.guctlon 2 gei)metry can demonstrate that there is 3:;
. ides are equal, and that the angles of tri

equal to two right angles. Why cannot th, o for 2o e

triangle? Why should the obj  expor P o o o metal

ject of sense experience offer such hin-

;ira,xéﬁe 39 exactness? The answer to this difficulty, and the réagl;ln

li(;r e et ] 1stmci£1<? betfween the ‘matter’ and the ¢ subject’ of a science

. the quotation from St. Thomas, ““ a thing becomes i igi

ble nliI act insofar as it is more or less ak;stracted ff‘gom matt?(fr l’?telhgl-
[4 : )

i ow the word. matter’ in ‘ abstraction from matter’ and in

g m_atter. of 8 sc1ence_’ does not mean quite the same thing. Let

;IS egl;]li with abstractlor} from matter.” What is this ¢ m‘atter’

rom which we must prescind as an essential condition of science?

IV. WHAT IS MEANT BY ‘ MATTER ’ IN ¢ ABSTRACTION
FROM MATTER ’ ?

In our scientific age the student of nature

show h:ctle concern for a doctrine such as that mo?fgszgsﬁﬁnwil 'o -
matter,” and apparently one can do well without it. Some rm1 01?1;
even suggestg, since we know so little about ¢ matter ; except forg'
stance, that it is convertible with ¢ energy,’ that the quéstion <I))f ;tbstr:(::
Zg)n from matter ’ refers either to some outdated theory or to a knowl-
oy eg% gﬁt g;et h:lzli Fgrtunately, some recognized authors, especially in
S eld mathematics and physics, still make very definite statements

ch show tpat a theory. of abstraction is even now of no less conse-
quenie th_al} it has beep.ln the past. On the other hand, the reader
may be willing to bear with us if we promise to show how fjhe question

The measure itself must hgve len
second sense since, by definition,
accidens, as when we express the ra
e.g., the meter, in terms of the st
‘yard, ’ where in either case, the

gth in the first sense ; but it cannot have length in the
t'he standard of length cannot be measured (except per
tio between the standard of one system of meastrement,
andard of another system, e.g., the English or the U.S.’
;o measured ceases to be taken as a standard.
length : pmsig";ec;;:, a]thouz‘;h of consxc.iembl.e magnitude, may be called the ¢ minimum of
tempe;a,ture o be mean the'mu.tenal object whose variations owing, e.g., to changes in
ouparat ]es; con ; l:]n:fe %r};a.(:lsely contrc‘)lled ; while the variations in a smaller object
subdivicions of stan(iard. is more readily controllable exactness is presupposed to the
2. Such proofs are called

lect.2, n.5. quasi operational demonstrations.” In I Post. Anal.,

N
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of abstraction from matter as a condition of the sciences and of their
distinetion arose in the mind of some ancient philosophers whose
terminology is still in use. This may prove the best means to decide
whether or not such a doctrine is still relevant. To this end, it will not
be enough to point out what these philosophers intended when using
such words as ‘ matter’ and ¢ abstraction.” Al this is bound to still
another doctrine, a general, more basic one concerning the use of words
and their various impositions.

Both the Greek word ¥\g and the Latin materia originally
meant ¢ timber,” and then what we call ¢ lumber ’; they were further
extended to mean any ‘ building material,” including stone as well as
lumber, bricks, cement, etc. ; finally they were extended to mean
‘that of which’ anything is composed, even though this might
be as various as the vapor of a cloud, the sides of a triangle, or the
terms of a syllogism.?

1. Original meanings of words and new tmpositions

Now a word may have some original meaning which it is well to
know if its later impositions are to be understood.? That is, whenever

- the latter apply to things which cannot be known nor, therefore, named,

without reference to something earlier and more known to us. For,
since words are signs of our concepts, and concepts are the mental
images of things, words can refer to things only through the medium
of the mind’s conception of them.? The way in which words signif

does not depend immediately on the way in which the things that they

- stand for are in themselves, but on the way they become known to us

and are present in the mind. And hence it is that we can name 2
thing only as we know it, and that

in naming things we follow the progress of intellectual knowledge. 'Now our
intellectual knowledge proceeds from the better known to the less known.
Accordingly, we transfer names of things more known to signify things less

1. Lipprry and Scorr (Greek-English Lezicon) list the following meanings : T. Sorest,
woodland ; forest-trees. II. wood cut down ; firewood;-fuel ; brushwood ; limber. 111, the
stuff of which a thing is made, material ; generally, materials ; in philosophy, matter,
first in Aristotle, etc. . )

2. The word imposition is here used in a scholastic sense, described by Webster as
¢ the application of a name to a thing” Unlike mere vocal sounds, such as the growls and
whimpers of animals, names do not have meanings by nature but by convention. Itisman
who deliberately confers or imposes their significance.. Sometimes the term application
may be used instead &f émposition, but it should be borne in mind that not every application
of a word constitutes an imposition of meaning, nor is every novel application anew imposi-
tion. Metaphors like ¢ a heart of stone,” “ a huge ox of a man ” do not change the original
meaning of “ stone "’ or * ox,” but merely apply a word, in its first imposition, to an object

which is in no proper sense what that first imposition designates. A new imposition would
destroy the metaphorical force of the word. - B

3. AnisToTLE, Peri Hermeneias, I, chap.1.
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known to us. Hence it is that th .
o us. . d distance has
from things that are a all o fes
7 part locally, to all contraries - and in lik
. N e i
words pertaining to local movement we use to signif’y the other k?ﬁ?lgnﬁ

movement [viz., according to qualit i
G b Y or magnitude], because bodies. jnas.
much as they are circumscribed by place, are better, known to 38.1195, s

been transferreq

That is why extended meanings of words indica,
knowledge. St. Thomas illustrates this pointi

We can speak of a word in two ways :

te an order of progressin
n the following passage :

:ﬁgoggll:;% i;(; ncommc’>11‘1husage it extends to all knowledge obtained through
he ses. US We say : see how 4f fastes, how it 11

warmtis.  Further [the word “sight ’] is extended tc dgs by oo .
) to knowledge by the in-

tellect, as in : Blessed are the clean of } 7, for g e God Mans

ess weart, for they shall see God |M

Y, 8] And thusit is with the word fight. . Foriv - tgned to e
thatwhich makes manifest to the o of sight l"t Attomargcigned to mean
k the sense of sight. . Afterwards it -

ed to that which makes manifest according to knowledge of la,n‘;alfiz:c{ltend

And so we say things like : ‘ et ug ] ) )
light of new evidence.’ What, then, 111ss tggk at this problem in the

tjon : “If, then, the word (light] is taken accordin toi i i
f:lon, 1t is used metaphorica%ly of spiritual thin gs. %ut ilftia%:::l ?&2‘2—
ng as by common usage 1t is extended to any sort of clarifying or
néakmg plain, tpen 1t is properly said of spiritual things.” 2 I taken
after .thls New Imposition, which still refers to the original one ag

i has far more of th
of ‘ what makes plain ’ than candlelight ’has.a To the man Enlzl;:::

of this change of imposition, the ¢ Ij i

. ght of new evidence ’ might s
Do more than metaphor ; for him, nothing but the light Whiel%per;%z
our eyes to see could be called light in any proper sense.*

2. Original meaning and etymology

Now concerning the word matter, the original meaning we have

in mind should be distinguished e e
which is quite contingen%. rom the word’s origin or etymology,5

1. Ta ITae, q.7, a.l, c.
2. Ia Pars, q.67, a.1, c.
3. Q.D. de Polentia, q.4, a.2, ad 3.
terms‘tgi\&ﬁ;;e ip.;lemﬁca.llry, unless the valu? of extended meaning is granted, most of the
philosophy, and all metaphysical terms, will have to be taken ag metaphors
5. From the Greek etymologia : thereal, true (etymon) or primitive Meaning of a wo;ﬂ.

it
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The etymology of a word is one thing, its meaning is another. For its ety-
mology shows that from which the word was taken for the purpose of signifi-
cation [#d a quo imponitur nomen ad significandum] : whereas the meaning
of the word concerns that upon which the word is imposed for the purpose of
signifying [id ad quod significandum nomen imponstur]. These things are
not always the same : for the name lapis is taken from laesio pedis,* but
this is not what it means ; else, iron, since it hurts the foot, would be a

stone.?

Yet whatever the etymology of the word lapis — or of our own word
stone, for that matter — the meaning we are concerned with here
would be that of lapis as the name of this kind of object to which we
can point a finger, and not with the name as drawn from the possibility
of a stone affecting us in this way or that. A person may know the
primary imposition of a word without knowing exactly how it came
to get it in the etymological sense. For instance, the name Meta-
physics came to mean what it does in a very casual way. Because of
the place assigned to them — after the Physics — by an early compiler
of Aristotle’s works, certain treatises were called Metaphysics : ueré 74

- puowed. This provides us with the etymology of the name, i.e., * that
- whence the name was taken’ ; whereas the primary imposition of

metaphysica as a single word refers to treatises which, in the proper
order of learning, are to be studied after those on nature. Eventually,

- by a new imposition, going beyond yet embracing the previous one,

metaphysica, as Boethius (cir. 480-524) employed this term, referred
to the science which Aristotle himself had called First Philosophy and

" Theology — * First * by reason of its principles, ¢ Theology ’ because

‘of its principal term, viz., knowledge of what is divine.?
Of course, ¢ that from which the signification of the word is drawn ’

_or ‘ that whence the name is imposed,” and * that which the word sig-

nifies’ are sometimes the same, viz. in the case of words conveying what
is immediately known to our senses, such as hot, cold, hard, white, —
-words which are verified directly by reference to sense experience,
‘and which are in no other way verifiable. The reason for this re-
sides in the fact that even of the things which are present to our
senses, and at any rate first and more known to us, we do not know
directly what they are in themselves ; this we can approach only -
through something extrinsic to their nature, viz., some sensible
- effect or quality. What we first discern of a horse, for example, is"

1. This etymo]ogy,.reported by St. VIs'Inon oF SeviLLe (cir. 570-636), is in fa‘ct in-
correct. - . -
" 2. Ila Iae, .92, 2.1, 2d 2.; Q. D. de Potentia, 9.9, 2.3, ad 1.

3. Outside the aristotelian tradition, for centuries now the name metaphysics (as the

- adjective metaphysical) has had almost as many different meanings as there have been

authors to use it, its etymology being the only common aspect of the word to survive.
4. Ia Pars, q.18, 2.6, c.
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the case of objects immediately known by our senses ! should make
us aware of how important it is to take into account what happens in
the knower between his apprehension of a thing and his naming of it.
Different words are intended to signify different things. But the dif-
ferences indicated by variations in names are seldora the proper differ-
ences which set the things themselves apart from one another. If the
knower, who imposes a meaning upon a word, does not actually attain
the essential differences between the things named, he may in his
naming of them, refer to some trait which, though admittedly not the
essential difference, is used instead of it — as in the name rattlesnake.
If we assumed that the warning sound referred to in this name, which
i that whence it was imposed, was actually what the name meant, we
would imply, gratuitously, that this sound was the essential difference
of that which we name.? To sum up, if the essential differences be-
tween things were grasped at once, the differences of names would be
taken from them : that whence they signify would be that which they
signify — the specific differences of the things themselves. The whole -
relevance of the distinetion between the specific difference of the thing
itself and the trait from which the thing’s name is taken derives from
the fact that we do not know outright the essential differences of
things, and that we can name things only as we know them.?

1. Asweshall seein Part I1, chap. 3, thereis a notable difference between interpreting
a word like horse by pointing to such an animsl, and interpreting the word white by desig-

' nating a white horse. What we call white is something sensible per se, whereas a white

‘horse, as a substance, is sensible only per accidens — as we shall explain further on.

2. The word raittlesnake may, as a composite name, be used to confirm the distinction
between etymology. and signification. For, that which this name signifies, is not the two
things called ratile and snake, these being only that ¢ from which ' the name has been im-
posed. The components of this name can signify separately, but they cease to do so when
taken together as one name. ¢ The reason is that a single name is imposed to signify a

- simple concept ; for, that whence the name is imposed to signify is not the same as that

which the name signifies ; as lapis from laesio pedis, which is not what the name signifies :
for it was imposed to mean the concept of a thing. Hence it is that a part of the composite

_Dame imposed to signify a simple concept, does not signify part of the composite concep-

tion from which the name was imposed to signify. An expression {e.g., ‘pale man’] signifies
posite conception ”’ (ST. TrOMAS, In I Perih., lect.4, n.9).

the part of the one who imposes it, or [b] on the part of the thing upon which it is imposed.
In the latter case, a name is said to be imposed from that which completes the notion of
the thing it signifies, viz., the specific difference of the thing [i.e. that which sets it apart
from other things). However, since the essential differences are unknown to us, we some-
times use accidents or effects in their stead ... and name the things accordingly. And
thus it is that, whatever is used to take -the place of the essential difference is also that
whence the name is imposed, considered on the part of the one who imposes the meaning :
as when lapisis imposed from an effect, laedere pedem. And this need not be that which the
word is intended to mean before all ; the word means that instead of which we use the effect
{viz., laedere pedem}]” (St. THOMAS, Q. D. de Veritate, q.4, a.1, ad 8).

the composite conception itself : hence a part of the expression signifies a part of the com~ .

3. “ That a name is said to be imposed ¢ from something ’ can be taken {a] either on -
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The same holds for the word ¢ abstraction.” Both in French and
in English it means, first and immediately, something far removed
from what is more known to us : viz., a certain operation of the mind,
or the status of something related to thought as distinguished from
mere sensation. The original Latin (just like the Greek apalpeats)
conveyed ‘ the act of drawing or separating from,” a meaning very
near to the etymology : ab, abs (from) and trahere (to draw, pull,
take away). The sculptor, hewing away stone from stone, performs
an abstraction in that primitive sense of the word. (This meaning
was retained in the English adjective ¢ abstract,” but is now archaie.)
Present-day discussions on the nature of abstraction show how bewil-
dering are the consequences of using words intended to mean, from the
first, something which can be properly known only by dependence
upon something of which we are immediately aware.

The need to lead extended meanings back to those that can be

- verified of things more known and unquestioned would not arise if,

with Descartes, we could assume that what is most knowable in itself
can be equated with what is most knowable to us — which is indeed
the case in mathematics. To him, the words ‘ God’ and ‘soul’
meant something first and most clearly known to us by intuition.t
He believed that he was using the word ¢ soul ’ according to the sense
in which Aristotle uses the word Yvx# (originally ¢ breath of life ’) in
Book III of De Anima, i. e., intellective soul. We do not mean that

* Descartes had nothing in mind when he used this word, but only that

he nowhere provided a means of verification. Nor would he need to
do so if we enjoyed the kind of intuitions with which he credits us.?
Actually, many later impositions of words depend upon a process of
reasoning based, in the last resort, upon sense experience. For we can
name things only insofar as we know them. Hence the very words we
use to signify things that we can never know except by discourse, could
not otherwise obtain such a particular meaning for us. Any statement
containing, for instance, the word ¢ soul,’ taken in a sense far removed
from experience, yet with the assumption that this could, or should be
its first imposition — like that of words for things immediately known,
such as hot, while, breath — is going to be like any other enunciation
made in terms not sufficiently grasped by its author. The neglect of
primitive meanings opens the way t0 a philosophical jargon that all
can repeat but no one understands. ) - -

. 8. Philosophical terminology - -

It has been observed that the original meanings of words have to
do with things of rudimentary sense experience and .practical life.

1. Discours de la méthode, part. TV ; also Méditation I1.
2. Notethatwearenotspeaking of propositions, butsimply of the meaning of the words.
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out apology in a sense far removed from the meaning we know best.
Let us here try to identify their meaning by taking an example from
something well known, which leads us to a primitive meaning of
‘ matter,’ viz., timber, the stuff that is used to make houses, tables,
broomsticks, ete. ‘Form,’ on the other hand, originally meant the
contour, shape or figure of a thing, e.g., the form of a bowling-pin.!

1. ¢ Matter’ as a connotative term

¢ Timber ’ happens to be a good example of a connotative term,

since it does not mean just wood, but wood with reference to something -

to be made of it. Now, none of the class of things that are made of
wood will be sufficiently described by ¢ made of wood ’ or wooden,’
since a table, an oar, a toothpick or a house may all be equally wooden.
They are distinguished by their shape or the arrangement of their
parts, i.e., by their form. With respect to all these kinds of wooden
objects, timber is a material still to be formed ; and it is only when
the timber is ‘ that of which this kind of thing is made,’ or when the
timber has taken on such a shape, that we have ¢ that for the sake of
which ’ timber is. If this should be a table, it will not be primarily
because it is made of wood — for it might still be a table even if made
of metal or plastic — but primarily by reason of its shape or the dispo-
sition of its parts. In short, it is by reason of its form that this object

- isidentified as a table and distinguishable from a bowling-pin.

2. Shape or form and matter are both principle;{)f differences

At first sight, it might appear that, since a bowling-pin differs

- from a broomstick by its shape, we may, in defining or describing it,

ignore the matter and give our attention only to the form. It is
clearly the form of the bowling-pins which explains how they can be
‘put up and knocked down in such a fashion as to make sport for the
players. Yet, it should also be clear that we cannot afford to neglect

P .the matter. The material must be wood or something like it.

- Of wooden objects, the form is the principle of difference. Yet,
-when we want to distinguish wooden from non-wooden objects, we
See that the matter too is a differentiating principle, though not at all
in the same respect. That which a thing is made of is essential to it

- as the subject of the form ; since the thing could not be what it is

- 1. The emphasis which we are placing upon the original meaning of a word is not
intended to suggest that this same meaning is to be identified with its subsequent uses ;
but rather that to neglect original meanings entirely could lead to confusion with respect
%o later meanings. Etymology, in the historical and philological sense, can be the key to
more abstract meanings of the same word. The principle involved is that even today, a
. word must be made to refer first of all to something more known to us, before we apply it to

-~ something lessknown. We always have to know what we are talking about.

(3)
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4. ‘ Matter’ as a principle of sheer numerical difference
must tmply © amount’ of matter

Although apparently not differentiated in shape, size, and type of

matter, our bowling-pins are actually not so much the same. Actual
measurement would show them not exactly the same in form and size,
and careful analysis would be sure to find structural differences in the
grain of the wood, and even between its individual cells. But none
of this expert information is needed to realize that this pin is not that
one. And even if we did take into account the hidden differences in
these pieces of wood, cut from the same tree, we would never hold
such differences to be the reason why thes pin is not that one. We are
never going to maintain that, if the pins were actually as similar as
circles of the same radius, they would lapse into a single pin ; or that,
if all electrons were quite equal in charge — a basic supposition of the
physicist — there could be only a single one. And even though we
- did grant of real objects, that any single thing in the real universe,

or any single part of such a thing, must differ from évery other single
thing or part of such a thing by reason of the ¢ what it is ’ expressed in
its definition, we would still be left with those individual circles of equal
radius that are used in Geometry. They give rise to much the same
problem.

Perhaps we can narrow down the problem by asking why it is
that we can have a whole set, and even many sets of wooden bowling-
pins, apparently all the same so far as the maker and user of them are

~ concerned. The answer might simply be * because we have enough of

the right kind of wood — and we could have as many as you please, so
long as there is the wood to make them.” - This seems to place the
burden of sheer multiplication of individuals upon the stuff that our

- bowling-pins are made of, upon their matter. Yet not on the wood

alone, but upon the amount of it ; or, to put it otherwise : upon how

. much wood there is available. Whatever that amount is, it must be an
. amount of wood. The same amount of water would not do. Nor can
: the amount or quantity be indeterminate when we realize that the

size of each of our pins is the same. The same problem arises concern-

- ing the many, when these are the same size : how can they be many
while similar in every other respect?! Size will distinguish one pin

1. At this point some reader may begin to wonder what it can matter, since we know
that there are such individual things ; and so to conclude that the whole problem had
better be thrown out. But this will be like arguing : who cares what horses are, so long as
we know that they exist? and; if they truly exist, why question their possibility ? It
has been maintained that the principle of individuation is precisely that incommunicable
existence realized only in the individual. Now, we do not question the fact that only

“" singulars exist in reality. Our problem concerns a special type of real individuals, those
all of one kind. 'To assert that they are individuals because of their existence is lio saying

that they are apart because they are not together. What we want to know is simply this :



160 LAVAL THEOLOGIQUE ET PHILOSOPHIQUE

from the next no more effectivel
mo Y than shape, colour, or uali
wood. Or to put it in another way, the quan,tity or s,ize o% the B{mﬁ

It is not ¢ fifteen inches high ’ that makes it this pin, or even this height'

. regard, It is not quantit ize
that plays.the essential role in individuation. A thing ma.}i gaa\feSliz:
own quantﬂ':y for so lpng as it exists, and that same quantity may vary
1nhI size at dlﬁergnt times. The dimensions of Socrates were his own
1. oughout his life no matter how much they varied in size. This is

quantity as informing ordering the parts of the whol inati
¢ 7 7 f ; eand t
it. It is the former that has to do with individuation. Frmnating

5. Things differing no more than, by number are indefinable

] It is not our purpose to define here what the princi indivi
a,t19n 1s. Our aim, for the moment, is merely to goint f))llﬁ: (:',fhlaﬁ;d‘;}‘lnigus
Whl(?h are many, yet indistinguishable in kind, cannot be accountfd
for in their numerical distinetion by defining or deseribing what the
are. .The reason.for their distinction must be something other thal}ly
what is expressed in a definition or a description. Whatever it may be
it has somethmg to do with this matter of this quantity, somethin’
that can be {ieagp&tgd in sensation, a something here an’d now Ig
other Wozzds, if an individual of a particular type can be neither de.ﬁned
nor deseribed as an individual, the reason must be something

ual pins ; such a limit will be determined b i

t-l.le powers of t{zese craftsmen. Similarly, tgagléieaiﬁlﬂfr%ﬁav‘;?d ?irllg
mple 1s something irrational is clear because none of these indigviIZlua.l
things can, ll)e kpqwn to us except in the act of sensation. It can be
true to say ‘‘ this is a bowling-pin,” and truth is in the intellect ; but

g‘(l):: :;1: wt:ley ‘l;(; distincthin existence when, in every other respect, they are the same?
T . " Decause they exist distinct from one another,’ i i
- net ,' 18 something we alread:
2\?2;2 thSizm:hh?te a"dso h’eld that the principle of individuation is precisely the ¢ thisnessz
b the g .Ha. is this.’ But s1.1ch a reply merely indicates what the question is about,
o ’gbus sti \V’l}}h thf; task of discovering what gives rise to it. To say that a thing i;
causs; I tf:m(l;e of its t-l:lsness 18 pretty much the same ag saying that a horse is a horse be-
couseof el ;ﬂveo;:.c]:;lessé tznfil goes not help much if our aim is to learn something about hor-
ses. ill go nd out, what ‘ horseness ’ is, and no amount of i i
. &°h mere designatio

can shed any light on the matter, This kind of verbalism became popular and wn‘o; ;;dz

' by | ) ! e that opium causes sleep because
th?relsu.l it us!eep—xnduc}rfg power whose nature it is to Iull the senses — opium fgcit dormire
quia est in co virtus dormitiva cujus est natura sensus assoupire.”

H

ABSTRACTION FROM MATTER 161

intellect does not hold this truth, except with reference to the thing
actually sensed. .

The act of reason alone, apart from sensation, does not attain t
this thing here. Of course we know this kind of truth by our intellect
—e.g., that this object is a man — but only with dependence on a
particular sensation here and now. However, this truth is not attained
by the kind of knowledge which proceeds by way of definition and de-
monstration : it is not reached by science, if the term science is taken
strictly. While whatever is true of man can always be said of this
man, the truth of  this man is mortal ’ depends upon an act of sensa-~
tion. Such a proposition of course adds nothing to science, even
though science can exist only in individual men, and they alone can
contribute to it.

6. In what sense science cannot be concerned with the individual

The doctrine that science cannot be concerned with the individual
is frequently misunderstood and interpreted as haughty indifference
to reality. Small wonder if the reader’s indignation is aroused when
he learns that he is of no interest to science unless, for example,
he displays some exceptional endowment, or even disease ; and that
even this distinction is merely incidental to him, since anybody else
with the same peculiarity would do just as well. But the point is that
speculative science does not pretend to replace every kind of knowl-

i gdge. It is only one kind — that which is pursued for the sake of know-

g, insofar as ‘to know’ can be sought for its own sake. And it
remains true not only that the individual of sensation lies at the source

- of all knowledge, even of the most abstract, but also that science can

never be indifferent to the qualitative varieties between individuals.
Unless we know that human nature can assume widely different types,
we know it very imperfectly indeed. When it is asserted that the
individual is of no concern to science, the meaning is merely that the
the same thing over and over is of no concern to science ; while this
individual, this duplicate of his fellow, remains of the first importance
in the domain of action.® * B v

1. The doctrine applies with equal truth to emperor and clown. For as soon as we
realize that the emperor could have been another man, indistinguishable in character,
ability and motives, so that the substitution of one for the other would leave the course of
history unaltered, we see that the actual historical"personage is unique only as a matter of
bare fact. His case is comparable to that of a given equilateral triangle, let us say, com-
pared to another exactly like it. To argue that the perfection of speculative science is to
be sought in such knowledge of the individual would be like holding that the aim of geome-
try is to contemplate, one after the other, all possible equilateral triangles of one size.
There could be no end to this sort of thing. Wherever it began, and in whatever direction
it proceeded, science could meet with nothing but frustration. To put the same ides in
different words, the mere individual can never be pinned down except by designation
through an act of the senses — this, here and now. No amount of description ever touches
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VI ¢
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The instance of a geometrical construction was chosen because it
is more obviously a case of making something actually knowable than
will be any example of the kind of actualisation which we perform
when we make the things of sensation intelligible in act.

9. The sheer individual cannot be rendered intelligible
- i act qua individual

If by ¢ intellect ’ we mean the power of our mind to define and to
demonstrate, and by ¢ intelligible,” that about which there can be
such an activity, then, as we have already pointed out, the individuals
of sensation cannot be attained by the intellect directly, but only
with reference to sensation of a this, here and now.! But how do we
get hold of that which the intellect properly attains, and about which

_there is demonstration? It is enough to realize, here, that we do

form propositions like ¢ Socrates is a man,’ ¢ Plato is a man,’ and that,
while the subjects of these propositions stand for different individuals,
their predicate is common, signifying one and the same kind of thing
attributed to'both subjects in the same way. Neither this individual,
Socrates, nor that one, Plato, can be said of anything else, whereas

“man’ can be said of every individual man. Now we can define man

and describe him in such a way as to set him apart from any other
kind of thing. But, as we saw, we could not do as much for the indi-
vidual thing attainable only by the designation this, here and now.

- We can say what this individual is, namely, ¢ 2 man,’ or ¢ the kind of

animal that makes automobilés, constructs theories about the umni-
verse,’” and so forth ; but it remains clear that ‘ whatitistobeaman’
is not, the same as  to be this man.” To put the thing a little different-
ly, when speaking of this individual thing, we have got to distinguish
between ¢ what kind,’ meaning of what it is an instance, and ‘ which
one,” meaning which instance of it this is. Only the kind of thing
it is is definable, and demonstration can concern only -the kind of
thing it is. That is what we mean by saying that ‘ man ’ is ¢ intelligi-
ble in act,” whereas Socrates is not. There is no seience about ¢ what
it is to be this individual who is Socrates.’ =
There remains of course a sense in which the individual is & remote
principle of science, viz., in the enumeration of particular instances
leading by induction to a universal. But note, again, that even here
any one of these individuals might have been replaced by another.
There is also the sense in which individuals of the same kind may be
severally aterm of the science, viz., when we apply what is scientifically

1. The question of the distinction between intellect and sense : whether they are

. distinet faculties, or constitute one and-the same power of knowledge, does not concern us

here, It is enough, for the moment, to recognize that to know what & thing is, even if only
confusedly, to define it or to prove something about it, are not the same kind of activity as
to feel warm or cold, to see red, to hear a noise, and so on.
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that Socrates may now stand, then be seated, or even cease to be at
all, without affecting the ¢ what it is to be a man ’ which is the concern
of science. Change affecting individuals does not oblige the notion of
change to change. Even when science is about what is variable or
what ceases to be altogether, ¢ what it is to be variable ’ or ‘ what var-
iation is,’ remains invariable. Thus, ‘ what movement is ? is not in
movement, and ¢ what it is to be contingent ’ is not contingent : the

" right definitions of movement and contingency are changeless and

necessary — unless we hold that all attempts at definition are equally
good, or that things are as anyone chooses to have them. It may be
objected that, in the pursuit of science about nature, most definitions
are provisional and subject to revision ; but this is only because they
belong to an order of research in which we ourselves are subject to
change and contingeney. It goes without saying that to be on the way
towards a goal is not the same as to have already reached that goal ;
but, if there were no goal, the pursuit of it would be meaningless. Nor
are the things that we try to know in a scientific way other than they
are when we do not know them ; nor do they cease to be what they
are when we do not actually consider them. The one who possesses
scientific knowledge may be subject to change, he may forget, or die,
but the mutability of the scientist does not destroy the subject of the

" science and its properties.

5. The ultimate aim of the science of nature cannot be to know
this universe qua “ this,” but to know
what 1t s 0 kind

In conclusion, the science of nature cannot be science about this
universe of ours qua this. The physicist assumes that the laws govern-
ing the universe, which he seeks to know by gradual approximation,
progressing by hypotheses and provisional theory, would apply in
every universe of the same kind as ours. So far as science is concerned,
there might be another universe, governed by the same laws, quite
indistinguishable from the present one in every respect. The only
difference would be one of number. The numerical difference-we can
bring home to ourselves by reflecting that this universe is the one that
we are alive in ; we feel ourselves alive in it when we touch, taste,
smell, hear or see, conscious of this awareness, here and now.. For
no one else can be myself, no matter how like me in every respect.
Similarly, although another universe can be wholly like the present
one, none can be this one, since our incommunicable selves are part of it
qua, this universe_(even though we, as these individuals, are not part of
it as to its kind). This universe of ours is a matter of history, not of

- the kind of science we are invited to study here.~ - . -

... In all formations and products whether of nature or of art we can dis-
tinguish the shape in itself and the shape in combination with matter.
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senses. Why, then, retain the adjective sensible to describe an ab-

stract matter which cannot be actually sensed ?
Philosophies of experimental science are so distrustful of our

~ genses in the study of nature that they are quick to make objections

to the argument that sensible matter must be included in scientifie
definitions. Some of these objections must be faced now, even though
this will oblige us to anticipate a few points of doctrine to be made
later, ex professo, in that part of natural science which is studied in
the treatise On the Soul. The need to explain what is meant by the
archaic phrase ‘ common sensible matter ’ might perhaps be made to

* scem less acute by substituting for it the more conveniently vague and

non-committal ‘ reference to sense-experience.” But this would merely

_be to evade a problem basic to an understanding of what natural science

is about in each and everyone of its parts. Moreover, in our day,
we have an obvious reason for continuing to use the old, candid and
exact expression, a reason better than any the ancient philosophers

~ could have dreamt of. The present knowledge of anatomy, physiology

and, more especially, of the chemistry and physics these involve, have

- made us realize that the very organs of our senses canneverbedescribed
“adequately in terms of what we know first in sensation. Knowl-

edge of the ultimate constituents of these organs, whatever they may

- be, would presumably lead us far away from anything that can be
“ rendered in terms of sensible qualities like hard and soft, wet and dry,

warm and cold, or in terms of taste, smell, sound and colour. So it is
more important than it ever was to bear in mind that these sensible
qualities are what we know first and best and that, no matter how far
investigation may lead us away from this familiar realm, it continues
to be the indispensable starting-point of all our-knowledge about nature,
and one to which we must always return. Unless anchored in sense
experience, the study of nature can never keep to the right track, nor
lead towards the truth. . o

If such a beginning and end in sensation are necessary, and if it is
the ‘ sensible individual ’ matter that this science must abstract from
while not abstracting from the ¢ sensible matter ’ that enters into the
definition of natural things, we will first have to look more closely into
what is meant by ¢ sensible ’ in this context. E

7. “* To be sensed ’ 1s not a property of sensible things -

It is sometimes assumed, quite wrongly, that to call an object sen-
sible is to assert-its ‘ sensibility in act’ as a property really inherent in

" it. But ‘to be sensed’ or ¢ to be sensible-in act, ’ when applied to the

things of nature, is manifestly a mere extrinsic denomination borrowed
from the sense faculty of the animal. Things that we sense do not de-
pend upon sensation to be what they are ; even if there were no
faculty to sense them, they would hold themselves unchanged. ¢ To |
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But there is more to it than this. If by ‘sensible matter’ we meant

something that can be a per se object of sense, like warmth, colour,

shape or size, then sensible matter, for example, bone and flesh, would
not be sensible at all and, if it were, it would not be ‘ matter’. To
show how this is true, we will have to distinguish the various realities
which may be called sensible.

VII. THE DIVISION OF WHAT I8 CALLED ‘ SENSIBLE’

Aristotle, in the De Anima, presents the following division :

In dealing with each of the senses we shall have first to speak of the objects
which are perceptible by each. The term ‘ object of sense’ covers three
kinds of objects, two kinds of which are, in our language, directly percep-
tible, while the remaining one is only incidentally perceptible. Of the first
two kinds one [a] consists of what is perceptible by a single sense, the other
[b] of what is perceptible by any and all of the senses. I eall by the name
of proper object of this or that sense that which cannot be perceived by
any other sense than one and in respect of which no error is possible ; in
this sense colour is the proper object of sight, sound of hearing, flavour of
taste. Touch, indeed, discriminates more than one set of different qual-
ities. Each sense has one kind of object which it discerns, and never errs
in reporting that which is before it is colour or sound (though it may err as
.to what it is that is coloured or where that is, or what it is that is sounding
or where that is). Such objects are what we propose to call the proper
objects of this or that sense.

- “Common sensibles ’ are movement, rest, number, figure, magnitude ;
these are not peculiar to any one sense, but are common to all. There are
at any rate certain kinds of movement which are perceptible both by touch
and by sight. - .

~ Wespeak of an incidental object of sense where, e.g., the white object
which we see is the son of Diares ; here, because ¢ being the son of Diares’
isincidental to the directly visible white patch, we speak of the son of Diares
a8 being (incidentally) perceived or seen by us. Because this is only in-
cidentally an object of sense, it in no way as such affects the senses. Of the

- - two former kinds, both of which are in their own nature perceptible by sense,

the first kind — that of proper objects of the several senses — constitute
the objects of sense in the strictest sense of the term and it is“to them that
in the nature of things the structure of each several sense is __adaptgd.‘

1. Sz;ecial or Prope;Séﬁsibles

We must observe that, when asked what is meant by ¢warm,’
we can only convey our meaning by inviting the questioner to share
our experience of warmth. ~ Actually 'we can do no more than inter-

- bret the word by designating an instance of a special object or proper

1, Bk.II, chap.6.
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sensible ; in so doing, we refer to a particular kind of e i 1

; : > xperience which
the other must be able f‘,o share if he is to know what the word stands
for. To a man born b d, it will never be possible to convey what is
meant by the proper sensible ¢ colour.’

2. Common sensibles do not have the ineffable immediacy
of the proper sensible, and are communicable

“ Common ’ does not mean that they can be perceived by each
and every Sense, but that they are not the exclusive object of one
sense as colour 1s — though actually they appeal mainly to sight. Note
that they are either quantity (like number and magnitude), modalities
of quantity ({igure, movement, rest), or reducible to quantity or to a
modality of it (as time is to movement, and situs, i.e. position or
order of parts m Pplace, to external figure). The mind can collate and
express them in terms of measure, without particular reference to a

may explain why the common sensibles came to be judged primary, it
does 1ot explain how they can be called qualities. Figure is, indeed,
a quality of a quantity ; but number and magnitude are quantities
?ure .amd sunple._ That is why we prefer the old division in terms of

sensibles,” allowing as it does for both quality and quantity. But
there_z can be no objection to qualifying the proper sensibles as secondary
qualities, provided it be remembered that they are primary in the
order of bereeption, since we cannot perceive g, common sensible in-

dependently of some proper sensible. By this I mean that, when seeing -

the size of something, I perceive it through seeing something coloured ;
or when feeling the size, I perceive it because of some resistance to the
touch. Thgs dependence in perception of the common sensibles upon
the proper is perhaps being acknowledged when the former are called,
not merely primary, but primary qualities.

~
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3. Sensible “ per accidens”

There are two basically different ways in which anything can be
sensed per accidens.

(¢) The per se object of one sense may be a per accidens sensible
with respect to another sense, as when sweetness is called visible
inasmuch as a white thing may in fact be sweet, the sweetness being
per se perceptible to taste ; or when the cube, whose shape is a com-
mon sensible, is called sweet. An object, incidentally sensible in this
manner, remains within the domain of what is sensible per se.

(#) ‘To be a sense object per accidens ’ can also mean something
quite different. It may be observed, for instance, that Socrates is a
per accidens sense object, whereas his whiteness or his figure are per se
sensible. It is per accidens that the white thing, sensed per se as
white, should be a man. For white man does not act upon the sense
gua man, but gua white. ¢ Incidentally ’ or per accidens qualifies the
connection between what is per se sensible and what is not so to
the sense itself. So far as the sense faculties are concerned, any
other white thing, though not a man, would act upon the same sense
in the same way. Socrates does not act upon or modify the sense of
, sight by being a man, but by being of such a colour. Yet, if Socrates
E is to be called sensible per accidens, he himself must be perceived

*  somehow by the one who is sensing. If he were connected with the
object that is per se sensible without himself being perceived, he
could not be said to be sensed per-accidens.

s So, when someone says ‘I met Socrates™ this morning, and
he talked to me,’ he means that he actually met the man named
Socrates and heard him talk ; not merely that he perceived a colour
pattern and heard a series of 'sounds, nor that what he met was only
incidentally Socrates. And this implies that, while not perceived

. Per se by any of the senses, Socrates is known per se nevertheless by the
‘one who senses ; though not sensed per se, Socrates is yet somehow

apprehended per se by the one who senses him per accidens.

It does not follow, however, that anything thus knowable per se
~ should be called incidentally sensible, but only that which is at once
-apprehended so soon as a per-se sense experience occurs. Thus, as
:Soon as I see anyone talking or moving himself, my mind perceives him
-8 living, and I can say that I see him live. This shows us that * to
- know’ or ‘ to apprehend ’ does not always mean the same as to have
#an external sensation. That some faculty other than the external
- Senses is coming into play here ought not to surprise us, realizing as
¢ - we do that to understand his speech is not quite the same as to hear
~the sounds that convey what Socrates is talking about. But just
- what it is to know in this fashion, or'what is the power or faculty of
.the mind by which we have such knowledge is not our immediate
‘concern.’ - :

aladidatii
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anything else. When we see that Socrates is white, or hear him talk:
Ing, we are aware that vqlnteness is in him, and talking one of bj-
act1v1t1e§, but Socrates himself we do not attribute to anything elseS

( s Socrates is per se
to the mind and only per accidens to the senses, this slzl)ould }1{31?‘{)2

the senses and to what is sen
sed by them per acci
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and more known one exemplified by ¢ the floor beneath
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refers to that which a thing is made of, like the wood of the bowling-pin,
or the bones and flesh of man.

5. Not every subject of “ per se sensible objects
18 to be called sensible “ per accidens ”’

Note further that not everything having the nature of subject
with regard to the per se sensible is therefore merely sensible per
accidens. With respect to its colour, for example, the surface of the
bowling-pin is a subject, and yet it is sensible per se. Sensible matter,
on the other hand, is perceived as subject of each and all per se sensi-
ble objects. But this raises an obvious difficulty. If sensible matter
is what a thing is made of, like wood, and if, in its turn, the wood which
we designate by means of its qualities and structure is made of some-
thing else not called wood — the cells that the fibers are made of and
the molecules making up the cells — which do we intend by ‘sensible

-matter?’ Here is a problem which would be quite insoluble if the

reason for the qualification * sensible ’ were forgotten.

The point is that, when we call wood ¢ sensible matter,’ all that we
do is to refer to a subject as apprehended in the act of sensing these
qualities and structure which are our only means of identifying wood.
We have no sense perception of the nature of wood, nor is there any
question of an insight into ‘ what wood is’ absolutely. To grant
that we can be aware of sensible matter is not to grant more than this :
first, that, in perceiving sensible objects, if we can distinguish one from
‘another, in number or in kind, it can only be fo the extent that
differences in the per se sensible objects (like number or figure) may
be signs of different subjects (as one man is distinet from another, or
from a horse) ; secondly, that we never sense any object without being
made aware of some background, incidentally sensible, about which
we know only that it has shape, colour, resistance or absence of resist-
ance, and so on. This is the only way in which the incidentally sen-
sible is known while the act of sensation is going on. Even though
we may call the matter wood, rather than glass, let us say, the name
chosen does not — at least in the beginning — refer to what the nature

© . of the matter is in itself. And when we learn that the wood is made
- of cells, the cells of molecules, and the molecules of electrical charges,
- Wwe may qualify these as sensible matter, inasmuch as they are held to

be constituents of what is primarily apprehended as sensible maiter.
For it is surely what we apprehend as wood, and so name, that is made

-

6. Sensible matter is only * per accidens ”’ sensible

" This shows how inip,ortant it is to find the reason why that ‘Which

" i3 known to us in sensation as matter must be termed sensible. - Al-

“4)
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E(})u;l}llgh if, must be maintained that sensible matter is k
ok erII;H(lid% and to the senses only incidentally, this should not be
;gsglstel ; m%afﬁ tha}tl; the mind thereby knows  what the matter
. en the physicist points to the at i
of matter, and then proceeds to sh i is convertible iato o L°
f m; ow that it is convertible into
I};ﬁtmg, ﬁ}lllally, that perh.eps there is no matter there at aj] E:eégg ;
use the word as we intend it in the phrase ‘ sensible ,matter ;
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NOWN. Per se

intricate and hidden than was dreamed of when

man fi
and named them. And to make reference to what is thus c;?ﬁedk;l:;‘-r

sible matter is absolutel if thi
. : ¥ necessary for, if this reference be wi
or denied, there will be no way of knc’»wing whether Wha,te svc‘;gil(ielii

elaborating upon has anythin i i
by orating ur experiencz.l g at all to do with the reality first attained

VIIL. THE TERMS OF THIS DIVISION IN POINT OF CERTITUDE
L Sh]é:l loc;u; gﬁybgr;gﬁ}ﬁr’ '?Hl?%cl}‘l kné)wledge depends on the senses
at a e definitions of nat i :

whether they are definitions ; i nof o cience —
In the strict sense or not i

) — must

;;:;f:so };)lt; seedns;ble matter, Nevertheless, the physicist in partizl?ll;?'
oels obl Sg , ri)m the start, to exclude sense-impressions ag leading
ion. It seems our duty, therefore, to examine what our

sense-impressions actuall i i
to be trusted. y bring us, and in what measure they are

1. Errors with regard to proper sensibles

In the text quoted on ;
. Page 169, Arist .
object of each sonse 15 onc et v éﬁst(})lfis observed that the proper

¢ ) e is no mistak i

poiect \ 1 ake, as sight

ﬁavourn.msii:;ken about cqlour ; hearing, about sound - tas’ée abgut
s whereas, concerning the common sensibles ri ’

_ Butin thatdepartment of natural sci

ﬁfﬁfﬁﬂﬁ:ﬁe 9n1)1r fihe measurable aspect of things is considered, and

i the'e ;s P al}lly more exactness, the proper sensibles see’m to

e Lo 1r" avoured position. For instance, this water may seem
0 my right hand but cold to my left. What 4s the water,

1. A further subject of investigati
tigation would be th i
lI:low these are knov.m tous. We would find that, n;’th b
ble per se, the relations themselves are only sensible p
involved for full discussion at this juncture.

ng between real things, and
ougl} their foundations may be gensi-
er accidens. But thigig o question too

e 1

~ then my judgment is unassailably true.

N
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then, warm or cold? The trouble is, of course, that my two hands
were at very different temperatures when I plunged them into the
water. But no such problem arises when a thermometer is used to
measure the temperature. Even sight, a more detached sense, does
not entirely escape such relativity : I have the impression that this
surface is red, while another may see it as a shade of grey ; and the
surface which, to the naked eye, appears white becomes a shade of
green when I wear green glasses. The first difference is explained,
to some extent, when it is learned that the man who sees only a shade
of grey is colour-blind ; but the second example shows that any colour
we spontaneously attribute to a thing may also have something to
do with the structure of the normal organ of sight in such a way that -
we always misjudge when in an absolute way we attribute the colour
as we see it, to the thing to which our sight refers us. This relativity
of sensation is something from which there is no escape.
After remarking that ‘“ each particular sense can. discern these
proper objects without deception ; thus sight errs not as to colour,
nor hearing as to sound, ”’ Aristotle qualifies this statement by adding :
“ though it might err about what is coloured, or where it is, or what it
is that is sounding or where it is.” 'What is meant by this qualification
St. Thomas explains when he distinguishes ! between the sense as a
thing reporting to the mind how it is #tself affected, and that same sense
as one thing indicating another thing ; as ‘I have a bitter taste in
my mouth while eating this apple’, as opposed to ‘ the apple has a
bitter taste.” As a thing reporting on itself, the sense does not err ;
but when indicating something else it may be responsible for a mis-
taken judgment. One might object that the apple is actually sweet,
but tastes bitter when the tongue is coated by illness. However,
even when this difference in taste is accounted for by the unusual
disposition of the organ — which gave rise to an incidental error con-
cerning what the apple normally tastes like — we still deceive ourselves
if we attribute the quality perceived as belonging to the other thing
(the apple) in the way in which the sense reports it, even when nor-
mally disposed. Spontaneously we do believe that the taste of an
apple is wholly in the apple ; yet in believing this we go beyond
what the sense reports as its own affection. In other words, if my
judgment goes like this : ‘I sense things as i#f the quality which I
perceive were present in the thing itself as my sense refers to it,’
And there is surely some
quite determinate reason why the sense reports the other thing in
that way. How the apple and my sense of taste contrive to produce
this kind of sensation is not revealed in sensation. The knowledge
which allows me to verify the word ¢ taste ’ throws no light onthis.

1. Q. D. de Veri'tate, q.1, a.11.
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No matter what the conditions of sensation may be, I cannot doubt,
when I see a surface as green, that I truly see green, nor doubt that
I see it as being in that surface. But whether it 45 there in the way
in which my sight reports it is another matter. In fact, the
more we learn about sensation the better we realize that qualities
are not simply there as we sense them. But this does not change
the really relevant fact that we do perceive qualities, that the
perception of them ig real, and that the term ‘reality * refers

tached from things sensed to the point where they would be as fajth-

ful in reporting on these things as they are in reporting their own
affections.

not convey, is a Prerequisite of sense knowledge. What and how
the things which sense refers to are out there simply cannot be known
by the senses themselves when, by their very nature, they are organic
faculties, operating by, and Inseparable from, instruments entitatively
part of material reality.: Even the organ of our most detached
external sense, sight, is being physically affected when we see. Not
that the mere physical affection is the act of knowing, but the sensation
cannot take place without it,

To put it briefly, error with regard to proper sensibles is in cidental
to them in two ways : (@) the typical examples are the colour-blind
who believe that the way they see colours is the way in which all or

R L

is affected by it.

Must we conclude from this that there is nothing in things them-
selves which could rightly be called sensible quality, or even, mere

1. “Organon ’ means tool or instrument. ¢ Organized body,” which the definition of
the soul refers to, means a body equipped with tools, namely, physical instruments of the
kind of operations which are characteristic of living beings in nature, ArisTorLE, De
Anima, 11, chap.1,412b. ¢y, CHARLES Dr Koxines, Iniroduction & Pétude de Uéme, dans
Laval théologique et philosophique, 1947, Vol.I11, n.1, pp.9 et sq. S
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2. Error with regard to common sensibles

Mistakes in judgment about the common sensibles are normal.
The illusion illustrated here is a familiar example :

& N

~ P
Ve
> <

When two horizontal lines of equal length are made to terminate, one

" in arrow heads, the other in feather heads, the second will appear

longer than the first. Of course, there is error only (siotllfjng iz;?f;liugi:
i i tion, an s e
things to be as they appear in sensation, :
zl)::ctly tghe value of that used by Aristotle, of the sun appearing to be
ize of a dinner-plate. ] o ) )
OIllyItrll1 ?)lsllrz:stimates of common sensibles we me{;ri_’iﬁa,bly7 c;fimm-lthoutg ](lnzrn
things ¢ out there,
selves far more as to the status of the ) on
i j t can be corrected by mea
the other hand, our mistaken judgmen can : Dy mmeasure-
i i bility of verification by
ment. It is partly because of this possi atlon, by meas
ibles are accorded a more objecti
ure, that the common sensib _ - o Tt e
he proper ones. But it sh(?uld € no ! t
E]::;sutriigpimﬁ)lves a certain operation, nammely,t f,he coﬂgtlcér;taelrld pqmg
i or in minin,
ison of measure and measured,.as in counting d
gailt‘elrsl(;th ; and that this operation is performed by the mind, though

on the basis of, and together with, external sensation.

i i i ibles lead to error in
another way in which common sensibles le :
judgnTafalrelze 1SA process of mathematical abstragtu;n is gct>‘,1.§;12¢;t;);:3 1;111332:
i ' i i f quantity and of quantita C .
ingly as we receive percept19ns of quant T it o ot
A line can be drawn so thin that it yields n reaplion «
i i in to appear so fuse a v
width, and its parts in length are made ) ap paab they
ive an i i i ty. The result is
impression of uninterrupted continui ['he result i
gvlz :szﬁnilalze the sensible line to ?:e ogetger{eﬁtitlileut ﬁﬁfﬁnﬁz
int i i o sig :
8 point in motion. Both to touch an ] i a et
earance of a true sphere. Actually, any vis le li
f)lgeszﬁgre can offer no more than the appearance of 1_:rue coﬁnﬁ;fg
and regularity. For it is only when we consider a line apa;

~. any sensible example that we can be sure that it is a line-; and only

when we consider a sphere apart from a, s.ensible one can d?: k.t;oiv;votgxla:

it is a finite solid having every pcgéllil; on its surfaé:: flgil:ex :2& esg m
i ithi we proje i

peint within called t.he center. When Tois only by e o

he objects of sensation, we commit an error. ) y

gng (;rgm per se sensibie objects that we achieve such rigour. To

proceed as if ideal and real object were the same, as when a star is

taken as a point, is an example of the kind of fiction needed by mathe-

i hysies. ) )
matlﬁlig a}éain a mistake to believe that proper sensibles can be elx
pressed in terms of quantity or of quantitative modes, for examp e,
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that the definition of a colou i
r by its angle of refraction i iti
of colour as a proper sensible. If it were, we (30111(:111 ;fniv(vieg;algc(l);

what it is to i i i
o perceive colour without Ppossessing the power of vision at

3. Errors with regard to the incidentally sensible

Whenever sensation oceur. i
i D occurs, we also attain a per acciden, i
fggi‘(fzﬁ . %ur natural inclination is to believe that this sflli?(?csébi:
Jast ? 1t appears ﬁg be to the senses. An example, based on e
o hoﬁ ;)y e%r::amfl‘s%u%hltlei Wh(i:uld be the judgment thaé a certain li;liieg
honey, 16 looks like honey, whereas actually it is bi

) ) is .
:Ie?zllss ﬂ.ﬁ?ﬁ?ﬁi %]:e ﬁzog dcould betcorrec;ted by percept-ioi of sor}lalléeothlg
s ! ; 1X€ odour, or taste. Again, we distinguj
1ous kinds of animals, and of plants too, maix’ﬂy by :heifuﬁeiggczaiz

and 128 aili;;arlssa ;ﬁlrljg 1{)roxima’ce one, to be sure) of difference in kind
rd antity, errors concerning the subiject ;
gzg;.egt. It is easy to fall into the habit of thinkin é tha?;r: glllsi(()i Vl?krz
dimel;s;snalcontl{mous homogeneous mass, comparable to the tixree-
i keea conf};lmm}m c_>f geometry, so that no matter how long we
oy o D on halving it, we would always have water. The sun
ins?;antz, ngol;;s:oh{\eI .al.‘ognd the earth. The propagation of light seems
- -vlsjudgments like these concerning the j
fsh% F(;'I:(:(I;I(l)i? S:x;:lblesdagi 50 natural that scientific cogrrectiosrlll?feiflﬁegf
te, an e mea; i i
Brony ocen sense:perception. eans of correction remain very remote
gras Iﬁgt ;guien tdlirlg%tfw? Ii-,(l)]?ce 1131 ?i? the difference in subject is always
> : 3 oug erences in what i i
Our judgment in all ’such to comech 1 i s
( ) cases would be quite if 1
itself to what appears to be. Tt : bt 1his frood fned
- It is true that to sight thi i
: . sight this fluid
ucc)) Ill)se I};;rgsey. ; It is true that the body of water appears to be a,acI:)Il);?xrj
. In shori:,, 1t_a11 comes to this, that « regarding the nature

ural to the animals than the truth, and in which the mind spends the

1. ArisrorLE, Metaph., IV chl ;
chap e Stp et c?u,.\'s, 1éct,:,p.5’ 1010b; Sr. Tromas, lect. 14, Cf. De Anima, 111,

sl
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greater part of its time.” * The thing we can never afford to forget
is the vast difference between the kind of certitude about nature re-
quired for making, and the far higher certitude demanded by that
knowledge of nature which is purely for the sake of knowing : be-
tween knowing what stone is for the purpose of building, or what wheat
is for the purpose of baking, and knowledge of what stone and wheat
are for the sake of knowing just what they are in themselves quite
apart from what they may be used for. Lack of mineralogy and
botany did not prevent the Greeks from erecting fine buildings, or
making a nourishing bread. Certitude is achieved in practical life
when we know a thing as suitable to the end we have in view, whereas
in speculative science, our aim is to make the mind conform to what
things are absolutely.

IX. DIVISION OF ‘ DEMONSTRATION TO SENSE,’ TO CORRESPOND
WITH THAT OF SENSIBLE OBJECTS

We have frequently been using the demonstrative pronoun ¢ this’
to express designation of something individual. Such designation to
sense is also called demonstratio ad sensum, where ¢ demonstration ’ is
taken in the original sense of that showing of a thing, that setting it
apart from other things by pointing it out, which occurs first of all in
the order of sense experience. Now that the general division of sensi-
ble objects has been established, there is a parallel division of demon-
stration to sense to be explained. That various modes of demon-
stration to sense must be distinguished is clear from the fact that ¢ this’
in ¢ this sensation of warmth,’ ¢ this figure,” ¢ this stone ’ or ¢ this man,’
is not. of one kind. The failure to observe the distinction, and the
common enough insistence that the only valid designation is one in the
mode of the common sensibles, are the consequence of a tacit assump-
tion that only common sensibles are real.

1. ¢ Demonstration to sense’ in the order of proper sensibles

When asked to convey what ¢ warmth ’ stands for, as the name
of a proper sense-object, we define the word by referring to an ex-
perience that another must be able to share, e.g., by approaching the
fire, or by putting his hand in this water that feels warm to me —
provided his hand has approximately the temperature of my own.
In doing this we are not ° pointing out’ the warmth as we would a

1. ArisrorLe, De Anima, III, chap.3, 427 b. Sr. TroMAS’s exposition reads as
follows : “ For error seems to be more natural to animals, as they actually are, than know-
ledge. Tor experience proves that people easily deceive and delude themselves, whilst to
come to true knowledge they need to be taught by others. Again, the mind is involved in
error for a longer time than it spends in knowing truth, for we barely attain to knowledge
of truth even after a long course of study ”’ (Ibid., lect.4, n.624).
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number o . . - . .
the way tlilz ifiigur‘: ofIt",l}lle W?:I‘J.nth Ip 01pt out is not ‘ there ’ in exactly science is of universals which exist somehow within the mind. Whence it
gible qualities gurd e billiard-ball is ¢ there.” It is because tan. is clear that the man who already has scientific knowledge d‘oes not need to
) and tastes ecannot be Ppomted out as common sensibleg : seek the objects outside himself ; he already possesses them inwardly, and is

are pointed out, that they are sometim

01 ! es held to b
Yet it is not, possible to doubt the reality of this SeIfS
not only as g sensation, but precisely as a sensa

at least less re 1 able, unless prevented for some incidental reason, to reflect on them when-
ation of wa ail' ever he pleases. But a man cannot sense whenever he pleases ; for he
rmih, does not possess the sense objects in himself, but they must be present to

for the sensation is not received as the sen ti ton of Vifarmth ) himexternally. Andaswiththeoperation of the senses, so with the sciences
as the sensation of g warmth as real g, on of a Sensation, bug of sensible things ; for the sensible things themselves are among those
of ; nor ean I doubt that this water ths 12: I%Ythmg else that I am awar e which are singulars, and which exist outside the mind. Therefore 2 man
has something to do with this sensati > £ v feel to be warm really cannot consider scientifically whatever sensible things he pleases, but only
not imply that I believe the Warn?’clllozoobznﬁe%he%gzeve}" %ﬁs does those which he perceives by the senses.!
I feel it : the sensible warmth in act i © water in the way

S s th : .
water, which is never more than sensible m;cs)fssgyl ! a’bl(‘zz’siinig gggfﬁ;ﬁ 2. Demonstration to sense of the common senszbles

To point out common sensibles, like numbers or shapes, is ap-

i : parently something far more simple than to point out proper sense-
1. Nor may I doubt that the apple has something to do Wiﬂ: thg objects. We verify the meaning of a sensible * two ’ yvlgen. Wd(_?’i point
- i ; : out two billiard-balls, and the meaning of ‘spherical by in: cating
Th, » in the i their shape, and of * x’zvhere ’ by showing where one is with ;espect to
¢ names of tang] i * h’ longer signifies the proper
biguous, as can be Seezgflr}zl; %ﬁggzgi;sgoﬁ#eg glnd Oft sr.;nells are am-, :}elzsg;cileer;fvhle&ngzl?e;h:vi:?rifelziiﬁio tﬁg mggsure-inu]fnber obrt)aixfed
_the ap ple tastes good ’, ¢ the milk smells éour ; ivaase ljff(zlells e : by usin:g a thermometer. The result is conveyed without reference
the tastmg, and the smelling were in the thin’gs themsel y f:eelmg, i to the sensation of warmth, and the word no longer means specifically
the sensation were in them. Byt common usage i Soves; as if y the tangible quality nor, in any clear way, even the real quality in
the fact that the share of our physical & s merely bringing out the thing which causes the feeling of warmth upon contact with the
divorced from the share of the tbzn i;h:{f galzs toon thnon cannot be organ ofgtouch As regards the thermometer, then, the term warmth
involved. It would be just as naife t a(; her o e Bof;h. i sta%nds indjrec(gly for no more than the measurable aspect of the
for what is sensed on the one Whovsensgs p;ls tthe v;h_ole rejspons1b11.1ty quality. Between degrees of temperature defined by means of
U sense refer§ to. The temperature of ,the W(;,g; c:;aélem t h?i thmg a therxixometer and what we sense as warmth there exists no doubt a
thosenso findsit unbearable ; and apple- ratsed unil relation, but the relation is hardly clear. Of course we observe that

growers can im
of apples. These changes take place in the water and iﬁr:ﬁ)}:‘:: zg;f::te to a rise of the measurable temperature of the water, there corresponds

‘ The taste of an apple,’ can . o . ; ! b fact that this rise
; mean § i : a more intense sensation of warmth ; and from the fact tha 1

: of sensation of quah't;i that I havewncf)hteliluist’ighen, the 1P articular ' can b: carried to a point which entaiils destruction of the organ it is

In the apple, which produces (or co-prod it o DD, or that, - lain that there is indeed a connection between what is expressed by

§uch a sensation. T ean designate neﬂi%ruc:}ethth o fonse organ) fhe measure-number and what we feel as warmth. But, when the

mtﬂ&e way that I can point out g billiard baﬁ.se ﬁzmi;lgsshz?ﬂssnse temperature of the water is eventually defined as the kinetic energy

s:"ethgzztéggliilzhthat tlhe}*e is more than t-he ‘taste in the apple,? T of its mplecules, we are given no geason why temperature should

mind ’ ; even my fa?tlzrll)ge iI: oﬁ?t?én g tiensatlon’ that Is *outside the pmdlIl’s ell1n Iﬁa S:??aa:l:np:frggg i;;hkall,li? t'empera,turé defined in terms of
i ’ ‘ 1de i = should no

. ivi e oxpariogoe taste I have - a common sensible, ca,nxl)ae demonstrated to sense’as ¢ out theI:e,’ m a

way that is impossible for proper sensible obje(.zts. In gonnecgon Evﬂ;h

ape of t i i common sensibles, ¢ out there ’ takes on a special meaning, and so does

. ’ he wpple is ot in m ~ the expression * 01,1tside the knower.” -What is said to be ‘out there’

+ - - The sense objects which actuate sensitive actj can be verified by a process of measurement ; while ‘outside the

audible, eto. — exigt, outside the mi
i C. > e mind ;
sation attains to the individual thing e zeaso

apple in the way it really is in me as T sense it.

vitigs — the visible, the’
n being that actual sen-

® which are outside the mind ; whereas 1. Sr. Tromas, In IT de Anima, lect.12, nn.375-6.
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P . o
Ie;alllse I;z;lu; llﬁ :h}:ll aﬁpllgcgted leg, it is still an awareness of reality, Were
of mpentt, oD ég ald g up a world, feeling and comparing only parts

iy afnd rear‘i;ll‘n anv;ould 11()ie no less objective, outside myself as
othexinknowing seives, world made up of many individuals and .of
fact, the ‘real ’ status of i
i f : _common sensibles, or of i

d& £n§gm12t§;msf0f them, is genuine only to the degree tha‘;;vgésivti;ilj
enaton ation of proper sensibles. If there is no value in the des-
Soaon.of Ofe fﬁoper sensibles, t.hen there is assuredly none in the
aren. € common sgenmbles. If the so-called secondar
e Onen(:vizunore than. “ mind-spinning,” the rea] status of thz
ey on ‘S‘Wh be carried off with them. Sir Arthur Eddington
mnt oo T en ].'é)r. JohIiso‘n felt himself getting tied up in argu-
xistomn ¢ 1;{c;p erkeley’s ingenious sophistry to prove the non-

Soaise © ansa. er(,i a}}d t'ha:t everything in the universe is merely

large’ stone, tiﬂvﬁzriei)ouiggglflfo?nls itf 0C)t“;[mhf Ifig_%tb;b oo ogaimst 8

o e, T ,~— 1 refute it thus.’” ing-

fon Zidsa 1.~e t.{uslt1 what tha‘t action assured him of is not very o]gsi((’)ll?sg.

e t% - l?n A4 f% found 1’t gomfc_)rting.n ! But what Dr. Johnson’s’

hag pand infefi) : %réizﬁj); i flgleaé;lsm was is less important here than

makes it obvious enough in anélthela} E)fa ifllso Ili.ookén d Pir Avthur himsel '

in sci L s ; but we cannot d i
' S What Imeanis this : we rig up some delicate ph(;’:i,zzzlfo:;plzrli]}

ment with galvanometers. m;
16h ¢ S, micrometers, etc i i imi
o X : , €6C., specially desi
perce? ilizﬂ;tzoofeﬁlgn?}ll percle]i)tmfns ; but i’n the enﬁ we ﬁﬁfg: 1135311(;1;1;1(1)113:&?
I P t S the result of the experiment. R if t
is self: recording we employ our senses to read the recorrlzr; H the apparatus
.

1. The Nature of the Physical World, chap. XV, p.326.
2. New Pathways in Science, chap.], p.2.
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Here is a frank admission that sensation cannot be dispensed with, and
must be trusted somewhere, if we are to have any trust in the phys-
ical basis of mathematical physics. The proper sensibles may not
appear in the definitions with which this branch of natural science be-
gins — as we have seen, some time is spent in getting rid of them !—
nor need they be defined or explained when the inevitable return
is made to them. Thermodynamics does not give the proper reason
why a certain amount of disorderly movement of molecules should
be accompanied in us by a sensation of warmth, nor does optics tell
us why light of a given wave-length should make us see red. There
is no way of getting behind this kind of sensation, whereas we can
proceed to do something about the common sensibles, for example,
the operation of measuring them. Yet even here, as we choose a
standard of length and then apply it, we remain bound to a proper
sensible of one kind or another, which cannot be rendered in terms
of number or magnitude. Although our definitions may appear
detached from the proper sensible to a considerable degree, they can
never be wrested wholly free of it. Definitions bearing no relation to
proper sensibles would have lost all contact with that reality which
our senses seize, with no clear awareness of its nature perhaps, but
with utter sureness. We may grant that physics, in order to make
headway, must ignore our feeling of weight ; but at the same time we
ourselves must surely be subject to the gravity that it talks about.

3. Demonstration to sense of what is sensible *“ per accidens”

To point out °this man Socrates’ is still another kind of de-
monstration to sense as widely different from the two preceding types
as the incidentally sensible is from per se sénsible objects. In pointing
out Socrates we demonstrate something to sense which is attained

per se by the mind and per accidens by the senses.
It is noteworthy that, in choosing an instance of what is meant

by an individual demonstrable to sense, we fix upon a man, or upon
some familiar animal, like a horse, but not so readily upon a point on
the blackboard, nor even a stone. The reason is that we have internal

1. Max Prawnck, Theoretical Physics : * While originaily, . . . the fundamental ideas
of physics were taken from the specific sense perceptions of man, the latter are today in
large number excluded from physical acoustics, optics, and the theory of heat. The physi-
cal definitions of tone, color, and of temperature are today in no wise derived from percep-
tion through the corresponding senses . . .” — *‘ The result is nothing more than the attain-
ment of unity and compactness in our system of theoretical physics, and, in fact, the unity
of the system, not only in relation to all of its details, but also in relation to physicists of all
places, all times, all peoples, all cultures... To-sum up, we may say that the characteris- -
tie feature of the actual development of the system of theoretical physics is an ever extend-
ing emancipation from the anthropomorphic elements, which has for its object the most
complete separation possible of the system of physics and the individual personality of the
physicist. One may call this the objectiveness of the system of physics ”’ (pp.4-T7).
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that such a word as “ France” (say) is only a linguistic convenience, and
that there is not a thing called * France ” over and above its various parts.
The same holds of * Mr. Smith ”’ ; it is a collective name for a number of
occurrences. If we take it as anything more, it denotes something com-
pletely unknowable, and therefore not needed for the expression of what

we know.!

It is surely very odd, though, that even as we are dismissing him
as a mere collection of events, we do not seem able to avoid denoting
this incidentally sensible hgm, Mr. Smith. If we can rest satisfied
with this sort of verbal twist, it is because we accept the supposition
that there is only one adequate way of denoting to sense. Yet, as
the example proves, we are also assuming the third mode and actually
using it to establish the second : that which we call a mere series of
sounds.and pattern of colour is the man we see and hear, Mr. Smith.
In fact, even the first mode is involved here (and hence all three) :
for we cannot see him without seeing colour, nor hear him without
hearing sound. Observe, too, that, in the example as it is stated,
the second mode, to which the other two are intended to yield, is
actually least in evidence. For it is not made clear that the colour
pattern and the series of sounds are meant to be understood as the
physicist defines them, not as we see and hear them. The implied
reduction to measure-numbers would have been somewhat more
awkward had the figure of Mr. Smith or the arrangement of his mem-
bers been selected as samples of the experiences he oceasions in us.

Required as we are to disregard the third mode of designation,
we shall also logically be compelled to overlook what Mr. Smith is
saying here and now, for what he intends to convey by his series of
sounds is not present in them as spherical shape is in the billiard-ball,

and hence must escape the scientifie filter through which Russell is
passing him. And if we choose to call Mr. Smith a man, and to
explain ‘man’ by ‘rational animal,” we will certainly be forced to
abandon ‘rational’ as not susceptible of designation to sense. In
fact, even ‘ animal ’ must escape us, if by ¢ animal ’ is meant ‘ a body
apt to have sensation,’ since we cannot point out a sensation' as we
can g common sensible. . I . St '

" In short, when we declare Mr. Smith to-be no more than a collec-
tion-of events, we imply that he is only something that the physicist
can express in terms of measure-numbers. But, in mathematical
physics, whén names are used — and they seem to be needed at. times
~they stand for one or more measure-numbers and theoretical
constructiors properly expressed:by symbols that. are not names.
By rigid scientific standards, then, once we really know Mr. Smith
we should not name him at all ; for he is not the kind of individual

1. A History of Western Philosophy, pp.201-202.
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be a condition of every kind of knowledge we can acquire, we have
simply got to learn how to live with it, while keeping it in its place.

It is noteworthy that difficulties concerning the status of proper
sensibles have been raised chiefly with regard to tangible qualities,
and that these have been, in one breath, called fictitious and, in
the next, invoked as the chief basis for our confidence in reality. It is
indeed a paradox that touch may be considered the least objective of
our senses, while at the same time it is in feeling resistance to touch
that we are first and most vividly aware of what is ¢ outside the mind.’
This is quite understandable when we realize that touch, as compared
to sight, is, on the one hand, so coarse, so poor in representation, since
its organ is so inextricably entangled with whatever is touched ; while,
on the other hand, it is in the feel of being buffeted by reality in resist-
ance to our touch ? that we have the most vivid experience of existence.
It is the sense, the touchstone, upon which the most elaborate theories
of mathematical physics must continue to rely. Without it we could
not reach even existence in the sense of truth that is essential to every !
science. Yet if there were not this unmistakeable entitative involve-
ment ? between touch and touched, if the organ itself were divested
of the contraries of hard and soft, warm and cold, wet and dry, it
could not bring us that assurance, admittedly gross, which it is normal
to expect from it — the assurance sought by the doubting Thomas in
all of us. The eye never conveys that assurance so strikingly, except
when in pain from excessive light, and even this must be attributed to -
touch lying at its base.

X1. THE MEANING OF SENSIBLE MATTER
WITH REGARD TO THE DEFINITIONS OF MATHEMATICAL PHYSICS

In order to understand the precise relationship of sensible matter
to the definitions of mathematical physics, it will be necessary to

1. It is a universal experience that, whenever man wants certainty about the real
existence of a sense object, he will try to verify it by touch. If is for this reason especially
that touch is called the sense of certitude, while sight is the sense of distinction, of clarity,

- and of representation. Where the brute fact of physical existence is concerned, sight,

notwithstanding its accuracy of discernment and its certitude of distinction, yields less
assurance than touch. The words ‘ phantom ” or *‘ ghost ” usually stand for things visual,
yet unreal and intangible ; we compare them to the kind of representations we have in our
dreams. Even when not doubting the things we see but cannot touch, we somehow feel
more at home when they are brought within our reach, as is proved by the large numbers of
people in this century ready -to face any risk in order to set foot on the moon.

2. Let it be repeated that sensation cannot, of course, consist in this mere entitative
involvement. The material change by itself is no more than a prerequisite, during which
the sense power is still only in potency to true sensation. Sensation as knowledge is a
change of a radically different kind. This is a subject for rational psychology, taken up by
ArisTorLE in the De Anima, Book II, chap.5 and 12 (St. THOMAS’s Commentary, lect.11,
12 and 24) ; Book III, chap.7 (lect.12). - : .
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tudes of mathematics. ‘What is extended in one dimemson’ gives

~ us length, but nothing like a standard of length ; the latter cannot be

made known by this type of definition at all. We can tell what we
mean by ‘ the meter.” We call it a measure (in Latin mensura, in
Greek pérpov) which we define as ‘ that by which the quantity of a
thing is first known ’ ; but this definition does not tell us what the
meter is, to which the merchant or the physicist actually refers. The
meter happens to be an individual thing, kept in a certain place and
even in its designation, bound to a particular time : “ The meter as
now defined is the distance between two lines on a certain platinum-
iridium bar kept at the International Bureau of Weights and Measures
in Paris, when this bar is at 0°C. or 32°F. Copies of this bar are
kept elsewhere ”” (Webster’s). How much this ties us to the ineffable
singular is plain from the fact that the graduated scale of the very
inst:ument used to measure the temperature of the meter is divided
by lines which are measured by the meter.

All will concede that to look at this bar is to see a colour, thanks
to which there can be perceived lines and a certain distance between
them. All will concede that the bar is hard and cold to touch ; that
the lines could also be detected by the finger-tips, and the intervening
distances by moving the finger-tips from one to the next. But, it
will be argued, what we are really interested in is the bar as our
standard of length, not the qualities which allow us to perceive it.
But this is not the whole truth. If we abstracted from every sensible
quality by means of which the thing becomes known to us as a physical
thing decreed to be the standard of measure, what would meter mean ?
What the physical property of length would be to an intellect which
needs neither sensation nor any practical operation to know it would
be something fascinating for us to guess at ; but our concern is
with ourselves ; how do we know a physical length ? Aristotle faces
this problem with the well-known example of the snub-nose. If our
definition conveys the curve alone, prescinding from bone and flesh,

. will our'definition of such an object still be a physical one? If we call

it physical, we are assuming that there are curves in nature apart
from curved subjects like a nose, or a moon, or the orbit of a moon.
The curve defined without sensible matter, the mathematically ab-
stract curve, has a simplicity nowhere matched in experience, and can
no more be identified with the shape of a nose or a planet than a
mathematical point can- be identified- with a star. Now, when we
divorce our common sensibles from all sensible qualities, we are
making them into such mathematical entities, which are not even
sensible ; we are then faced with a curvature, for example, so absolute-
ly exact that it can no longer be verified with exactness in experience.

It should now be clear that the incidentally sensed subject,
which we called sensible matter, does appear in the definitions of the
physicist. To abstract from that subject always means to be left

(6)
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the problem of how long it will take the elephant to reach the bottom
of the hill, the elephant himself fades out of the picture ; i.e., what it
is that slid down. the hill has left the scene and that which the student
retains can only be described as a bundle of pointer readings. To
the mathematical physicist, the only man to handle such problems,
it is precisely the ‘‘ connectivity of pointer readings, expressed by
physical laws, which supplies the continuous background that any
realistic problem [in physics] demands.”* And so “we have dis-
missed all preconception as to the background of our pointer readings,
and for the most part we can discover nothing as to its nature.” 2
This kind of information does not of course pretend to teach us
what it is to be an elephant. But it does tell us that, when something
(whatever it may be) of a given bulk and weight slides down a slope
of such a degree, it takes so much time to reach the bottom. Yet
the point is that no matter how indifferent is the specific nature of
the thing thus described, however irrelevant, once the pointer readings
are obtained, something remains that is not a pointer reading. When
the physicist considers a curve, it may be quite indifferent to the
problem at hand whether it is the curve of a snub-nose or the cur-
vature of the moon. But it must be the curvature of something
or other, something demonstrable as °this,” and which is not the
curvature itself. Otherwise, what would be the difference between
the form of a wave of liquid and its vaguely corresponding geometrical
form? The reply need not grant so much as that the first is the form
of a ‘ material mass,” but it must admit that it is the form of some-
thing conveyed to us through the senses even though in itself it could
never actually be sensed per se. This much is certain, anyhow,
the wave is not a wave of matter in the sense which the physicist
intends when he distinguishes between ¢ matter > and ‘energy.’” The
latter words are used by him as linguistic devices in lieu of the symbols
that are the true means of expressing what he has in mind.

2. Sensible matter and Eddingtbn’s ¢ kmowability qf matter’

The sensible matter that we are talking about is not to be iden-
tified with what Eddington calls * the background of the pointer
readings,” but rather with what he calls matter as “knowable to
mind,” to mind as distinguished from mere sensation. What we
term ‘ sensible matter,’ i.e., sensible per accidens and intelligible per se,
is indeed a kind of background, too. But we are not requested to
picture this.‘ background ’ as we do an elephant or an ocean wave ;
it is not to be thought of as standing behind a measure-number as a
tree might stand behind Mr. Smith, The background which makes

1. The Nature of the Physical World, p.255.
2. Ibid., p.259.
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physics treats of what
is knowable to mind,” and the fact that matter is knowable must be

set down as one of the fundamental attributes of matter,
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In saying that the differentiation
expressible by reference to mind
thout conscious mind would have

“ Knowable to mind *’ We interpret as ¢ sensible matter.” For it
is acknowledged that there is reference to the actuality in question by
the material sense organs, while Eddington goes on to explain (in a
passage omitted above) that the final guarantor is the mind that
comes to know the indications of the material organs.” These
Statements account well enough for what we caj] sensible matter,”
insofar as it is per se knowable to the mind while only incidentally
sensed ; — a kind of actuality and knowability that we demonstrate to
Sense according to the third mode.

—_—

I. Op. cit., PP.264-267.
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e e ess animal 7’ ag Interpreting the name maljl U O} "
ysicist as such does not use names, but operational s'ymbgfst};:

distinguished from =n
ames. When h i
o i i , S € uses words like ¢
iencz',dl}iril I_nz_x ement,_ or ‘time,’ he employs them merei1 eas P
measurg-ms 1(;3 substitutes for what should actually be zx T COI:iven-'
numbers. If he used them in any other way hé) \Srsoslfld ll;z
<y

making them stand for something which, as g mathematical physi- -
Si-

What is meant by the

o
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cist he cannot know, and hence cannot express. Further, unlike the
syxnbols of mathematics, the symbols of physics can be interpreted
only by referring to the kind of real individual described above.

9. Although its iﬁterpretations must continue to refer to the individual
sensible matler of the standard of measure, the aim of the science
remains universal

This last point seems to imply that the mathematical physicist
is not concerned with the kind of universality that we saw as essential
to science in the strict sense of this term. Yet, we have already
insisted that even the physicist is not concerned with this universe
qua this. And this view is still adhered to by men who are held to
be authorities. 'Thus Whitehead declares that ¢ to see what is general
in what is particular and what is permanent in what is transitory is
the aim of scientific thought.” * Lord Russell agrees, for he speaks
of “that essence of individuality which always eludes words and
baffles desecription, but which, for that very reason, is irrelevant
to science.” 2 Henri Poincaré held, on the other hand, that “ every
generalisation is an hypothesis.” 3 The implication of this last re-
mark is that, while the physicist does not pretend to have achieved
any definitive generalisation, nevertheless, he seeks for his hypothesis
the kind of confirmation by experiment that will assure him of being
at least on the road towards strict generality. To attain this limit
is out of the question, of course. No science can hope to formulate
laws that apply everywhere and always when, by the very nature of
the method which it employs, it is held bound to that standard of
measure which alone gives meaning to its symbols.

If the day should dawn when the mathematical physicist could
abstract from this particular standard to know the general laws of
nature, he would find himself contemplating, the universe from out-
side it, free from the limitations imposed on us by our dependence
upon sensation. Individual sensible matter would no longer be a
principle, neither gua individual nor gua sensible. In the meantime,
be can-only go on proposing tentative generalisations, on the general
assumption of a similarity in structure between, on the -one hand,
the measure-numbers he obtains and the generalisations he makes
from them, and, on the other hand, the absolute condition of the
world, that is, the world as it is apart from how we get to know about

" it. Eddington put it this way : o

" But the physicist is not generally content to believe that the quantity he
arrives at is something whose nature is inseparable from the kind of opera-

1. Introduction to M athemaiics, 1;.11.
9. Iniroduction to Mathematical Philosophy, p.61.
3. La Science et Ihypothése, p.178.
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tions which led to it ; he has an idea that if he could become a god contem- ¢ d I,E'g]ise
plating the external world, he would see his manufactured physical quantity . men e

forming a distinet feature of the picture. By finding that he can lay = Ma’rle dans le gOUVerne
o unit measuring-rods in a line between two points he has manufactured the
b quantity = which he calls the distance between the points ; but he believes
Lo that that distance z is something already existing in the picture of the world . CHAPITRE DEUXIEME *
— a gulf which would be apprehended by a superior intelligence as existing '

in itself without reference to the notion of operations with measuring-rods. LA CAUSALITE INSTRUMENTALE PHYSIQUE DE MARIE

...........................................................

The study of physical quantities, although they are the results of our own » .

operations (actual or potential), gives us some kind of knowledge of the ] I DIFFICULTE DE LOCALISER CETTE CAUSALITE
world conditions, since the same operations will give different results in
different world conditions. It seems that this indirect knowledge is all

: i dent n’avait d’autre fin que d'introduire celui-
that we can ever attain, and that it is only through its influences on such - i lalgrﬁ(j?: pégzggifi’est pas le terme immédiat d’une act1v1t§ cré
C operations that we can represent to ourselves a ‘ condition of the world.’ ! trice. i1 n’j,f a plus d’impossibilité pour la créature de concourir &
g Any attempt to @escnbeacor%dltlon f)f the world otherwise is either math- o d;l ction de la grice, & titre de cause instrumentale. ) De fait, no
| i ematical symbolism or meaningless jargon. gvons vu comment il est bien dans le mode d’ aglir de Dieu liiei eS(} asirw
S - A ’ comme
2l It would be entirely facetious to insist that this most exact of : c%e ses créatures, me(zime dgniiti:srirte ;:snie,zilxl':n’ents. Or 3 tous «
i the sciences of nature cannot really claim to be a science at all in the PHumanité “?l'flfnti: tiiﬂﬁl:;, une causalité physique.
j | strict sense of the term ¢ science.’ Mathematical physics is the only instruments 1l taut & e Marie a certains rapports avec la collation
“i means we have to extract a certain kind of knowledge about nature, , I} est reconnu quL midre partie de ce travail a rapporté
R and to grasp its aim and how near it can approach to truth is not less la grice aux fmes. La pre o tp Mais est-il possible de voir da
1 important than to expose its limitations. opinions des théologiens a ce 1 ! rice une véritable causalité inst
1 We must never forget that our nature is that of the animal, to ces rapports de Marnji avgcstf» uri ents mentionnés ci-haut? Clest
: whom error is more natural than truth. And the most unfailing error mentale dan,s. le sens t?s ‘;n onsidérer
of this animal is perhaps the premature confidence that he has the probléme qu litngusl\gsﬁee awfec la gréic.e n’est, et ne peut &tre, ni ce
5 truth, that universal terms and propositions are as readily plucked ' ’Le rapport ¢e te. ni celui des sacrements, ni celui des ministres
; from nature as cherries from a tree. Even when it is granted a back- de I’'Humanité sain l?i-I ité sainte a la gréce est celui d’un inst:
L ground of centuries, the human mind “is involved in error for a T Le ra:pporizld(; diuf'{igl
i longer time than it spends in knowing the truth.” 2 This was plainly = ment conjoint de la diviny elle au Verbe, V'Humanité du Christ est
oy the case of Descartes, and of his followers into the xix® Century, L ) Pa!,r Son I-mlmédlj)eésont-?constatnte A f’égard de la divinité, com
believing as they did that, from what turns out to be no more than ' dlspomblh.té 1mm d ?,ﬁine 1 ou la main pour le corps.?
imaginary ¢ matter and movement,” man could construct the: universe le coxill)se:;séé;i\(filesntequ, mf’tel rapport me saurait exister pour Ma:
, in all that it is. Charles Di Konmrex . N’étant pas unie 3 Dieu hypostatiquement, elle ne peut étre que d:

. tégorie des instruments séparés. o
o e et _18- caL’ignstrumem‘, séparé est extrinséque & celui qui s’en sert : « un

! T ( sac
quidem separatum, ut baculus. » - C’est le cas du sacrement

* La premidre partie de cet article est parue dans le numéro préoédel’ﬁ,.

- 1. Ce rapprochement que fait Saint TaOMAS ’(I Ila, q.8, 2.2, dc.), n’est .p;a: ((l::; i
point identique, mais sous un rapport seulement. L’ime est fox:n;?ﬂ u cs:;;z ,c Lo div
n’est pas forme de la nature humaine. C’est en tant que mﬁ par rlr’lﬁ ql o sI;,int.
YVinstrument ; c’est de méme en tant que mue par la divinité que 'Humani .

n instrument.
Verbe;.si(lllist autem duplex instrumentum : unum quidem separatum, ut baculus ; |
autem conjunctum, ut manus. » Illa, q.62, 2.5, c.
H

L. The Mathematical Theory of Relativity, pp.1, 3.

de 2. Cf. St. Taomas, In Boethium de Trinitate, q.3,a.1, ad 4 : «
: numquam falsum concludatur, tamen frequenter in hoe homo fal
demonstrationem quod non est.”

... Etsi demonstratione
litur, quod putat esse
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Notons tout d’zbord que saint Thomas, & la fin de la méme
réponse poursuit ainsi : « Sed tamen sequens appetitum rationis in
pluribus bene se habet, et non nisi in paucioribus male. » * _

Dans les Sentences 2, le saint Docteur nous fournit une doctrine
plus détaillée concernant la fréquence du ma) dans les diverses natures.
|sprés avoir expliqué que le mal arrive « ut in paucioribus » da.ns.les
gréatures irraisonnables et chez les anges, il envisage la nature humaine,
essentiellement composée, selon deux aspects bien distincts : « vel
secundun tolam latitudinem speciei » ; il concéde alors que .le ma@
larrive «ut in pluribus » car la plupart vivent selon la vie senmble.qm
jeomporte un plus grand nombre d’opérations se rapportant 3 des. blgqs
iplus proportionnés & I'homme.  « Vel potest considerare alzquodmo%wz—
lguum illius speciei » : entendu dans ce second sens, ce qul convient
2 1a nature concréte, & tel individu, arrive le plus souvent. '

En effet si le sujet singulier est vertueux il poursuit « ut in plu- -

iribus » le bien moral conforme & ses dispositions ; g'il est vieleux,
| attaché habituellement aux biens sensibles, auxquels il s’est inféodé et
| comme identifié par le poids de ’amour, il se porte vers eux, avec une
| certaine infaillibilité.

Ainsi, de toute fagon, les déterminations qui ont leur siége dans
| Pappétit inclinent le sujet & agir avec une certitude analogue & celle
| qui régit le comportement des étres naturels.

Jasmin BoULAY.
| (A suivre.)

1. De Potentia, q.3, a.6, ad 5.
2, IT Sent., dist.1, q.1, a.1, ad 3.
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Abstraction from Matter”

XIV. SOME MEANINGS OF THE WORD ¢ ABSTRACTION ’

Having examined the word ¢ matter *in ¢ abstraction from matter ’
we must now turn to ¢ abstraction. > Like the Greek term aphairesis,
the Latin abstractio, from ab and trahere, meant the process of drawing
one thing away from another, as to pull an apple from a tree, or hew
stone from stone. -

1. ¢ Abstraction ’ is an analogous term

By extension, this term is applied to knowledge. I can taste an
apple without seeing it, or see it without tasting. In reality the apple
has both colour and flavour. To perceive the one without the other
is to abstract. The same term acquires 2 new meaning again when
applied to understanding. For of objects which in reality are together,
one may be considered separately, so long as the understanding of one
part or aspect of the thing is not essential to an understanding of the
other. For instance, Socrates is stout, the husband of Xanthippe, and
aplayer of the flute. In his particular case all these things go together,
50 that it would be false to say that he is stout but not a husband, stout
and husband but not a player of the flute. Yet the mind can consider
each of these attributes of Socrates, one apart from the other, for 2 man
can possess one of them without the other. In other words, our mind
can be brought to bear upon one of them, abstracting frofifthe other,
even though the latter be in fact conjoined to the former. If this

_were not so it would be false to say that Socrates is a husband without

saying that he is stout, or that he lives in Athens, and so forth.

Now there is still another way the mind performs abstractions,
namely, when something can be considered apart from something else
because the one is prior to the other, eventhough in subject they be one
and the same thing. For instance, I can consider man as an animal,
abstracting from the fact that he is an animal of a very special kind ;
and I can consider man without considering this one who is Socrates.
But I cannot conceive man without conceiving animal, nor this man
without conceiving man. Animal is prior to man inasmuch as an
animal is not necessarily a man, even as a man is not necessarily
Socrates. Both examples convey abstraction of universal from
particular. In the first case we abstract a universal, animal, from a
less universal, man ; in the second, the particular is a singular. It is

) likewise called abstraction of the whole from the subjects or ‘ subjective

* See the first part of this study in Laval théologique et philosophique, Vol. XI1I, 1957,

" 1n°2, pp.133-196.
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parts’ of which it can be said. (This term ‘ part’ is an analogical
term, for Socrates is not part of man in the sense that his head is part
of the whole that is Socrates ; nor is horse a part of animal in this early
sense of part.)

The term ¢ abstraction,’ then, is plainly an analogical one. It has
a further meaning still in the special case of mathematics. Just as we
can consider animal without man, and man without Socrates, we can
also consider quantity without the qualities that attend it. This is

_seen in the fact that we grasp and define numbers, point, line, surface

and volume without the sensible qualities that quantity is subjeet.to
in nature. The reason, already mentioned, is that quantity is prior
to sensible quality, as surface is to colour. Now, although we may
consider quantity apart from sensible quality, we do not mean that it
can also be that way, in a state of separation from sensible matter,
outside the mind. .

At this juncture a question is raised concerning the value of such
abstraction as to truth. For if in nature there is no such thing of
which we can verify the exact kind of triangle we define in geometry,
nor the kind of homogeneity and unity required by number theory,
how can we say anything true of triangle when truth is defined by the
conformity of mind with whatis? IfI say that Socrates is seated, and
he is seated, what I say is true. But when I say that the plane triangle
has its three angles equal to two right angles, how can this be true if a

figure of that kind does not exist somewhere in the sense that Socrates-

exists ?

2. Some Meanings of © existence’

Two things are to be considered in connection with this problem.
First, that the terms ‘ to be,’ ‘ being,’ and ¢ existence,” each have several
meanings, as we noted on an earlier page. If we take ‘being.’ for
‘what is,” then both ‘ what’ and ‘is’ each have several meanings.
The single word ‘ what ’ can be used to stand for the diverse things
that Socrates is, according to what is intended by the questions we may
ask about him, such as ¢ What is he?’ ¢ Whatishissize?’ ° Whatis
his disposition ?’ ¢ What is his civil status?’ ° ‘What is be doing ?’
and so forth. Accordingly,  is ’ will not mean the same in the answers
to these questions. ‘What’ will again mean diverse things in the
following questions and their answers : * What is a billiard ball?’
* What is it made of ?’ ¢ What is it for?’ ‘ What made it ?’ The
adequate and proper reply to the first of the questions must include the
answers to all of them. Now, what a billiard ball is made of, what its
shape is, what it is made for, and what made it are plainly far from
being the same what.

The term ‘is’ or “ exists ’ has likewise different meanings in the
statements : ¢ Socrates exists,’ ¢ Man exists,’.‘ The equilateral triangle
exists,” ‘ There is an equilateral triangle in the mind of Socrates,’

(
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¢ There is a relation of reason called genus,” ‘ Some things are nothing
at all,” ‘ Whatever is impossible is impossible ’, ete. Accordingly,
‘being ’ can be said of all these things ; whether they be thing or not,
thing, for ¢ thing ’ too has a large number of meanings.

To make plain what is intended by existence in connection with
the abstract subjects of mathematics it will do to single out only a few
of these meanings. ¢ Socrates 1s,” L.e.  exists,” means that an individual
called Socrates is alive. ‘ Man s an animal ’ implies that this is true
whether there be an individual instance of the kind or not. ‘Man
exists * will be true if there is at least one individual, such as Socrates,
who ‘ exists ’ in the first sense. But in ¢ Man is an animal,’ neither
‘man’ nor ‘animal’ stand for individuals, nor for collections of
individuals ; ‘is’ stands for a composition made by our mind and true,
regardless of whether ‘ Man exists ’ be true ornot, * Theretsa triangle
with three equal sides ’ means that we can construct such a triangle ;
it does not imply that such a triangle exists as in ¢ Socrates exists ’ or
‘ Man exists.” ‘One centaur 4s faster than another’ refers to some-
thing that cannot exist outside the imagination — a pure fiction.
That there are fictions would be false if intended to mean that they are
in the way ‘ Socrates is,” * Man is,’” or ¢ The equilateral triangle exists,’
‘ There 45 a logical relation of genus,” merely means that our mind,
comparing terms such as ‘ animal’ to ¢ man,’ or ‘plane figure’ to
‘ triangle,’ forms a relation of one to many, such that the more universal
term can be said of things which differ in kind. Though remotely
based upon what is outside the mind, such relations cannot be outside

it.  Asin the case of mathematical subjects, ¢ existence ’ is here related

to our way of understanding.! Finally, even negation, as in ‘ non-
being s non-being,’ has being in still another sense of this term,?
. . o
1. “. .. Ipsa conceptio intellectus tripliciter se habet ad rem quae est extra animam,
[a] Aliquando enim hoe quod intellectus concipit, est similitudo rei existentis extra animam,
sicut hoe quod concipitur de hoc nemine “ homo ” ; et talis conceptio intellectus habet

~~ fundamentum in re immediate, inquantum res ipsa, ex sua conformitate ad intellectum,

fs;cit quod intellectus sit verus, et quod nomen significans illum intellectum proprie de re
dicatur. [b] Aliquando autem hoc quod significat nomen non est similitudo rei existentis
extra animam, sed est aliquid quod eonsequitur ex modo intelligendi rem. quae est extra

-%. animam ; [i] et hujusmodi sunt intentiones quas intellectus noster adinvenit ; sicut signi-

2
ficatum hujus nominis genus ” non est similitudo alicujus rej extra animam existentis ;

sed ex hoe quod intellectus intelligit animal ut in pluribus speciebus, attribuit ei intentionem:
generis et hujusmodsi intentionis licet proximum fundamentum non sit in re, sed in intellectu,

'.tamen remotum fundamentum est res ipsa. Unde intellectus non est falsus, qui has
- Intentiones adinvenit. (ii] Et simile est de omnibus aliis qui consequuntur ex modo intelli-

g.endi, sicut est abstractio mathematicorum et hujusmodi. [c] Aliquando vero id quod
S}gniﬁcatur per nomen, non habet fundamentum in Te, neque proximum, neque remotum,
Steut conceptio chimerae : quia neque est similitudo alicujus rei extra animam, neque

‘consequitur ex modo intelligendi rem aliquam vere : et ideo ista conceptio est falsa.”

Ing Sent., d.2, q.1, 2.3, c.

. 2. “Unde dicimus quod non ens est non ens. Quod non diceretur nisi negationi
aliguo modo esse competeret.” In IV Metaph., lect.1.
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Let us suppose for a moment that the word ‘ being ' had no more
than one meaning, as the Ancient Greek Philosophers assumed — a
position to which nearly all moderns have unwittingly returned. The
following would then be unimpeachable : ¢ Man s a predicable species,
and Socrates i a man ; he 7s therefore a predicable species, viz.
predicable of any individual man ; it follows that Socrates ¢s Plato,
Ton, and each of these is Socrates.” Seeing there is always one sense
or another in which anything or nothing s, if the diverse meanings of
¢ to be,’ or of ‘ being,” were one and the same, the worlds of nature, of
logic, mathematics, fiction, absolute or relative negations would in
their turn be utterly one and the same. Whatever ¢s ineffable, as
well as what 7s namable, would be in the way that °Socrates
exists ;’ and Socrates would be the way relations and negations
exist.

Let us now revert to the existence of our abstract triangle. Like
any other mathematical subject it is an opus, a work, in the broad sense
of this term (communiter loquendo), yet at the same time a definable
nature : ‘ what a triangle is’ follows from our own, human mode of
understanding. This consequi modum inielligend? does not imply
that mathematical subjects are embedded in our mind in the way of a
priort forms ; we actually construct them, yet as a result we are
faced with strictly definable natures. All the same, they differ from
second intentions. These are formed by acts of comparing, which may
likewise be called 2 ‘ making’ in the wide sense of this term. But
whereas in mathematics the purpose of making is for the sake of
knowing the subjects made, in logic the works are produced to set
order in our mind, but for the sake of knowing subjects other than these,
such as those of mathematics and natural science, pursued for no other
purpose than to know. Logic is strictly an organon, a tool. Mathe-
matics is more than that, though it takes on the nature of means when
applied to nature.! The term ‘existence’ as applied to relations of
reason and mathematical subjects does not mean the same kind of
existence, yet the same word is used because the existence of triangle,
for instance, and that of genus are one in proportion. .

‘We must now look more closely into the nature of mathematical
abstraction as understood by Aristotle and St. Thomas.

1. An intellect which knows things independently of experience and whose means of
knowing are prior to the things known, sees whatever truth which we possess in composing,
dividing and demonstrative reasoning, but whithout composing or dividing or demonstrating.
Such an intellect stands in no need of abstraction, and for this very reason it forms
no second intentions, nor does it construct in order to know what we learn by cons-

truction in mathematics. Separated substances are neither logicians nor mathema-
ticians.

J—
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XV. TO DEFINE WITHOUT SENSIBLE MATTER THINGS THAT CANNOT BE
WITHOUT IT OUTSIDE THE MIND

We have seen, in a very general way, what is meant by things
which cannot be defined without sensible matter. Let it be granted,
for the moment, that they are what the science of nature is about. We
already pointed out briefly that there is still another mode of defining,
as when we define a number without any reference to a corresponding
number of sensible things, or a figure without reference to the figure
known to sense. This second type of definition differs radically from

. the first. The first was abstract in the sense that we left aside the
individual sensible thing, like the bones and flesh of Socrates, but did
retain bones and flesh ; for, without these, man canneither be conceived
nor exist. By ‘ exist’ we mean that man could not exist even in the
mere sense of truth ; since ¢ what it is to be 2 man ’ is to be of bones
and flesh, and no propositions about man as such are true which do not
so consider him. The second is abstract in the sense that the definition
disregards both individual sensible matter and common sensible
matter. This, then, is a very different way of abstracting from matter.

1. Abstraction of form, 1.e., of quantity from sensible matter *

In the first type of abstraction, the initial step is from the individ-
ual Socrates, Plato, ete., to man in general. After this first step, it is
an easy progress from man to animal, from animal to living being. It
should be noted, however, that it is the first step which is erucial, for
by it alone we pass from the potentially intelligible to the actually
intelligible. The further transitions — from man to animal to living
thing — take place on the same plane of actual intelligibility : man,
animal, and living being still requiring sensible matter in their defi-
nitions (at least until some proof is advanced that there can be living
things without sensible matter). Now, to appreciate how entirely
different is the second kind of abstraction, we have only to consider
the example of circle, viz., ¢ a closed plane curve such that its circum-
ference is at every point equidistant from the point within called its
center.” That the status of this thing is very different from that of
a chalk-circle on a blackboard, or the circular path of a planet, is plain
from the fact that we cannot possibly verify the definition in experience.
Even though we may have started by drawing a circle with a compass,
the definition is not of what we have drawn. The drawing is no more
than a stepping-stone to the goal of the true circle, and one to which we
cannot return, once the circle is constructed and defined, although
we may appear able to do so. .And the same holds for ¢ sphere’ which
abs_tracts, e.g., from ¢ bronze sphere.” That is why St. Thomas insists

1. Cf. In Boethium de Trinitale, q. 5, 8.2.
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that mathematical subjects are not similitudes of things outside the
mind.

Now, of the abstract sphere, it is to be noted, not only that it is
neither bard nor soft, cold nor warm, nor coloured, but that it is not
even a common sensible like the shape of the bronze sphere. When
considering ‘ sphere’ in separation from everything per se or per
accidens sensible, the mind confines itself to something that has the
nature of form, not with regard to a matter incidentally sensible like
the bronze of a bronze sphere, but with regard to a matter which is
simply the tree-dimensional continuum of the sphere. In the abstract
sphere, the continuum is as the matter, and the shape is the form. In
other words, in order to arrive at the true geometrical sphere, the mind
must completely abandon that reality which requires sensible matter
in its definition. That it has indeed done so is manifest from the fact
that neither the definition of the mathematical sphere, nor any proofs
or reasonings derived from that definition ever need to be confirmed
by comparison with natural objects. If the statement ‘ a sphere 1s
a three-dimensional continuum bounded by one surface which is at
every point equidistant from a point within called its center ’ depended
upon verification in experience for its truth, we could not know it to be
true until we had made the verification. But the fact is that, in the
very act of predicating the definition of the definitum, we see that the
proposition is true : that there is such a body, that sphere 4s in the
sense that we may form true propositions about it, whereas ¢ diagnonal
commensurate with its side’ is not. This condition of things never
applies to definitions or propositions about things that can be outside
the mind, like man, or snubnose, for it is essential to the latter that
there be possible instances of them in nature. Thus in the mathe-
matical object we have an actual intelligibility of another kind, free
from the limitations of sensible matter. :

It is sometimes thought that mathematics is about common
sensibles ; but this is wholly wrong, for these, too, like the proper
sensibles, are per se sensible. Mathematics is about forms as the mind
has abstracted them by construction, and not about what may vaguely
correspond to them in the order of common sensibles. Both the
sensible per se and the sensible per accidens can serve as their source ;
it is abstraction as practised on individual or common sensible matter
which leads by construction to the subjects of mathematics. Should
we make our start from common sensibles, for example, from a triangle
drawn on the blackboard, our science will still deal with what has

LAVAL THEOLOGIQUE ET PHILOSOPHIQUE

been abstracted and not with what it has been abstracted from. The -

demonstration is not even about the kind of triangle that is drawn on
the blackboard, for this is a white one, actually the shape of a mass of
chalk banging there, a per se sense object. There is indeed something
about the chalk-lines that our mind can consider without them ; but
this ‘ without sensible lines and angles ’ is not understood to be in the
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sensible lines and angles. If it had to be in them, it could only be so
in the way in which a sensible triangle is a triangle, viz. in sensible
matter and without any verifiable exactness.

There is, then, a separability to mind that is typical of quantity,
of number or dimension. The reason is that, in the things of nature,
quantity is prior to quality, as surface is prior to colour ; and prior to
the per accidens sensible subject of sensible quality as such.!  So that,
even if quantity cannot exist in reality without a sensible subject and

without sensible quality, it can nevertheless be abstracted from them
and considered in the way outlined above.

ABSTRACTION FROM MATTER

2. Whether there can be an abstraction of quality in the way that
there is one of quantity

But there can be no abstraction of sensible quality in the way that
there is of quantity. The best way to explain this will be by facing
th.e objection that, when we abstract from sensible quality we ought
still to have quality, just as when we abstract from sensible quantity
we still have quantity. When we say * Socrates is wise,” for example,
wise is predicated as a quality that is not per se sensible. 'Why not
a special science of quality, then, like that of quantity ? Two things
should be noted in this connection. First, that what we are examining
here are the various modes of definition inasmuch as they distinguish
the sciences in kind.  Second, that the properties of things that are not
some way or other in sensible matter are not positively known to us
untﬂ they have been demonstrated ; and if such a demonstration is
possible, it will show that there is still another mode of definition.
Further consideration of these two points will allow us to appreciate
how unique is the case of quantity.

3. The formal distinction between sciences is not based per se upon

degrees of generality-

Regarding the first mode of defining, we must observe that the

_ Sciences are not distinguished according to each and every kind of

flbsizraction. _Wq noted that from the universal * man ’ we can go on to
animal,” which is more universal ; and from here to ¢ living being,’

~ and hence to ‘ being,” and then to ¢ whatever can have the nature of

object ’ including even ¢ that which cannot be an object in any sense.’

- These are degrees of sheer generality, — specific, generie, or propor-

tional — and the degrees lying within each are inexhaustible. If this

" sort of abstraction could distinguish the sciences, there would be as

Inany sciences as there are degrees of generality. Besides, they who
define metaphysics by nothing more than generality would find this

“ generality superseded by a far greater one ; for what could prevent us

e ——

1. In II Physic., lect.3 ; In Boethium de Trinitate, q.5, 2.3.
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from saying ‘ let A stand for the subject of every such a science includ-
ing that of metaphysics,’ or ‘ let B stand for what is impossible as well
as for its opposite.” The art that does not name anything at all, viz.
logistics (logistike : the art of caleulation), would be queen. But to
the true nature of science and its true mode of definition all this kind of
thinking is totally irrelevant. A degree of generality is not more
actually intelligible in the measure that it is more general, but in
proportion as it is removed from matter. - No definitions contain
individual sensible matter ; some contain common sensible matter ;
others, like those of mathematies, abstract from common sensible
matter too, even though the ‘defined could have no being in nature
without it. And if there were definition without sensible matter of
something that could also be in reality without it, we should have a
third mode of defining, and therefore a third kind of principle of science,
or degree of actual intelligibility. So soon as we establish that there
are objects like spheres or equilateral triangles, we have shown that
there is a peculiar mode of definition which deals with them. In the
same way, if we could demonstrate that there exists a reality without
sexfsible matter at all, we would know that there was a third mode of
definition and that it held good for what is in the way of Socrates.

That a degreee of generality does not carry with it more actual
intelligibility can be seen from the fact that, in knowing man only as
an animal, we do not know him distinctly as a man, for the elephant
too is an animal. The general, here, is more potential and confused,
whereas the perfection of knowledge lies not in the direction of the
more general but rather in the direction of something less general
which must include nonetheless the more general, in the way man
includes animal.

Anything is best known when known aceording to its own kind,
the kind which can no longer be divided into other definable kinds.
And although the definition of animal (‘ a body able to sense ’) differs
from the definition of man (‘ an animal able to reason ’), as being more
general, they do not differ as to mode of definition, for both are with
sensible matter. This may perhaps become clearer if we notice that,
even when we consider Socrates as this man, or as this animal, as this
living being, or as this thing, our degreee of generality is widening, but
we are always pointing to the same individual matter as attained in
sensation. Similarly, whether man be defined as man, or animal, or
living being, common sensible matter enters into each definition.

XVI. THE TRUTH OF A THIRD MODE OF DEFINING IS NOT SELF-EVIDENT

Now regarding the second observation, that there is a definition
of ‘life’ or of ¢ living being > which does not include sensible matter,

could only be shown by an a posteriori demonstration (i.e. from effect

Ll
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to cause). We would have to prove that there can or must be such a
thing, a reality without sensible matter ;! for there can be no way of
learning that there is a reality of this kind except by a proof that it is
and that sensible matter does not pertain to what it is.2 Hence, that’;
there 18 a third mode of defining is a matter for demonstration. Thisis
the peculiar condition of the third mode, if there is one.

1. Defining quality without sensible maiter

If we did attempt to define quality without sensible matter, we
coult;l not succeed until we had also demonstrated that there must be
quahty of this kind. We actually do this when we demonstrate that
there isa triangle whose three sides are equal, for the resulting figure is
a quality. But it is a quality in abstract quantity, not a figure which
is a common sensible ; in other words, it is considered as a figure
mth_out sensible matter at all. And why is it that in abstraction from
sensible matter we can obtain qualities like straight, circular, ete.
whereas we obtain nothing of the kind concerning ‘ quality not in
ql'lantity,’ and could not do so without first proving that quality
lethout sensible matter exists in reality? In other words, why is it
impossible to construct in the abstract a quality which would be related
to proper sensibles in the way circle is related to the chalk-circle on the
blackboard ? ’

j .The reason is that quality simply cannot be abstracted from
sensible quantity and sensible matter, whereas quantity is easily
abstracted from both sensible quantity, quality and matter (though
not f.rom all matter — as we shall see further on). The latterabstrac-
tion is possible because, on the one hand, what we call sensible matter
1s only sensible because perceived as the proper subject of sensible

- quality, and sensible quantity too is so called because attained through

Perception of sensible quality ; while, on the other hand, quantity is
seen to be prior to quality : as surface is grasped as that in which
colour is, or as three perceptible units, like three men, are known as
thfit of which there are three (for each must be outside the other before
th}s particular kind of order, known through perception of quality, can
anse). Now, surface can be thought of apart from any seﬁsible
guahty,'such as hardness or colour, and defined as ‘ what is extended
m tho dimensions ’ ; the number three, in its turn, is understood as the
Particular kind of order revealed by adding one to two, provided the
elem_ents are of the same nature. Prescinding in this way from sensible
quality, we obviously prescind as well from quantity as sensible,

-

1. Tl‘xe mere fact that the possible expression ¢ a2 wholly immaterial substance ’ reveals
Do contradiction does not entail that there can be such a substanece.

2. Only then might we change the imposition of ¢ living,’” or of ¢ living being’, and

Iflake them analogical terms, as ‘light ’ is used analogically of both candle-light and the
light of mathematics.
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though not from quantity as such ; for we still have something extended
in two dimensions, and still have three units that are one three. But,
if we detached, or thought we could detach, quality from sensible
~ quality, we would at once lose our sensible quantity and sensible matter
and what would we have left? What would the abstract quality be ?
We would be left with a mere expression, whose meaning could be
susceptible of no more than the logical verification conveyed by the
question : ‘Is there an immaterial quality 2’ The point is that, though

the question may have meaning, it does not answer itself. If the

answer is to be that there does exist immaterial quality, such an answer
calls for positive proof.

Unless we can demonstrate that there is quality apart from
sensible quality, which would then be defined without sensible matter,
we cannot know whether or not such a mode of defining is possible.
When we speak of ¢ quality in the abstract,” we do not know exactly
what we are talking about except logically. To hold for knowledge of
anything more than the logical function of our term is to fall at once
into a mental void. If, in the question ¢ what is man ?’ for example,
the ‘ what’ were more than logical, the question would hold its own
answer, and ‘ what man is’ would have to be taken as undefinable.
In this state of affairs, on the other hand, ¢ squarable circle ’ would be
a definable nature for the simple reason that we can ask whether there
is such a thing. To know how to ask a meaningful question would be
the same as to know the answer, and the true meaning of the question
would have to imply that that which the question is about must have
more than a logical status and must be, at least in the sense of that of
which there is more than a nominal definition.

2. Quantity compared to quality in point of definition

But none of this holds true for quantity considered apart from
sensible quantity. First, quantity in the abstract, that is, quantity
separated by the mind from all sensible qualities, can be so considered
in separation no matter if it cannot actually be in this fashion ; nor
does the act of abstracting it assert anything about its mode of
existence in reality, because whatever we do affirm or deny of it never
bears upon it except qua abstracted from sensible matter in mind,
and never requires the supposition that it could have the kind of being

that man has. And when we say ‘in mind,” we do not mean that
abstract quantity is of the mind exactly in the way in which the second

intentions of logie, like the relations of universality, are formed by the
mind.! The mind does not form the nature of equilateral triangle,

although it forms a mental construction in order to reveal it. In -

1. Although even here the mind does not form ¢ what it is to be a second intention ’,

any more than Socrates becomes a per se cause of * what it is to be a man’ by generating
one.
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-mathematical abstraction, the mind’s only function is to make the

separation, so that there is absolutely nothing to oblige the mind to
maintain that what is thus separated in mind can, or should be, also
separable in reality. When we demonstrate that there is a triangle
whose sides are equal, we never imply that there is such a figure
in reality, either with or without sensible matter. We merely show
that there ¢s such a definable subject in the sense of truth, and that
whatever is demonstrated of it is true of it qua abstracted from all
sensible matter.

But quality, we have seen, cannot be abstracted in this way.
That the name ¢ quality ’ could never be extended to something that
is not sensible, or that is not the quality of quantity, is eertainly not
self-evident. But the lack of evidence for this identification is not s,
reason from which we may infer that such an identification is possible,
and that there is a quality without any matter whatsoever. Evidence
to show that we might at least consider such a quality would depend
upon a demonstration that there is a third mode of defining, which

_ means proving that there 7s such a quality in reality in the way that

man is in reality. It would be evidence leading not merely to what
might be considered in separation, but to what is separate in reality.

- The free development of mathematics in its independence from
sense experience is guaranteed by the very nature of quantity inasmuch
as it is basically no more than repetition of the same ; whereas quality
is not. And while, even of quality, there may be more of the same,
this will depend upon quantity : to have more redness of a given shade
we need a greater surface. Now, repetition of the same gives rise to
various new kinds of form without bringing in anything from outside
that which is the same, like 141 =2, 2+1=3, ete., each unity obtained
by adding a unit, being different in kind ; by multiplying any number
of the series by two, we reach the series of even numbers ; and we can

“then show the properties of odd and even, and the properties pertaining

to certain of their kinds. So the forms of numbers (like two-ness) and
of dimensions (like straightness) arise from the different types of order
that can be reached — as we prove by constructions — so long as more
of the same can be had. And this leads us to another basic notion

" which we must now make clear : that of intelligible matter.

XVIL. THE NOTIONS OF INTELLIGIBLE MATTER

If we are to understand the nature of the abstraction that is proper
to mathematics, viz., of arithmetic and geometry taken in the tradi-

~ tional sense, we must examine what Aristotle calls ¢ intelligible matter.”*

1. Meiaph., VII, ¢.10 (St. THOMAS, lect.9-11) ; De Antma III, c.4 (St. THOMAS,
lect.8) ; Ia Pars, 4.85,8.1,ad 2 ; Q.D. de Veritate q.2,5.6,2d 1. An elaborate study on in-
telligible matter will appear in the next issue of this periodical.
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1. Mathematical individucls and their matler

Aristotle begins his explanation of intelligible matter by calling
attention to the fact that, even in the world of mathematics, there can
be individual objects, like the individual circles we describe to construct
a triangle whose sides are equal. Now these circles do not differ by
what they are ; for one is as much a circle as the other, and they
are even of the same in radius. The only difference between them is
numerical. The same holds for numbers : we may have as many
instances of the same number as we please. Now, ‘ what circle is’
is not the same as to be ¢ this particular circle,’ e.g. the one to the left
of that other. If it were, there could be only one circle, and circle
would be this single circle. The individual circles are not part of the
definition of ¢ what circle is,” while the definition is verified in each and
every one of them ; nor are the instances of ‘ two ’ part of * what two
is.

There is therefore something about a particular or given circle
which has nothing to do with ¢ what circle is.” In fact, as particular
or given, 2 circle cannot be defined any more than that real individual,
as individual, which we discussed in an earlier chapter. Thas circle, as
such, can only be designated ; no name can be given to it, although it
may be convenient to use a symbol in its place — as A might serve to
distinguish this one from another, B. In otherwords, an individuating
principle is here at work, a principle analogous to that already pointed
out in our bowling pins. Of the pins, we concluded that we could have
many of the same, because we had enough material. The possibility
of ‘ many of the same’ was to be attributed to this matter that the
bowling pins were made of. :

Now the ineffable individuals of mathematics, like those of
physics, must require something extrinsic to ‘ what’ they are to
distinguish them from one another, some subject analogous to the
designatable matter of the bowling pins. Yet there is a profound
difference. In the first case it is this individual sensible matter. The
latter too is a this, and in the nature of matter, but not sensible, for we
neither can, nor need verify it in sense experience. The mind never-
theless does reach it, inasmuch as we are quite clear about ‘ two or
more circles of the same radius,” even though we could never designate
them to external sense. So we call the matter of these mathematical
individuals ¢ intelligible’, in the sense that it can be reached only by
mind, and is not the individual matter of external sense experience.

1. Unless we interpreted the term ‘circle’ to mean the collection of all circles, as
‘ two ' can be taken as the class of all couples. This would actually be an interpretation of
the symbol 2, not 2 definition of ¢ what two is,’ and therefore not even an interpretation of
the name ‘ two.” What we have in mind rather is the number two, that “‘ metaphysical

entity ” of Lord Russell’s, *“ about which we can never feel sure that it exists or that we

have tracked it down.” Iniroduction lo Mathematical Philosophy, p.18.

e
4

st ey AT T A

Foxt e

L

AN

ABSTRACTION FROM MATTER \'"“) 65
There is a further analogy between sensible and mathematical
individuals. The first, like Socrates, are known in actual sensation in
such a fashion that when the sensation ceases, they too, so far as the
sense is concerned, cease to be. But, even when the man Socrates
himself ceases to exist and sensation of him ceases to be possible, the
mind’s conception of man, ¢ what man is,” whether the knowledge be
confused or distinct, remains unaffected. Indeed, of the conception
it may be further asserted that even if no one were considering it, or
if all minds capable of considering it were to perish, the notion, ¢ what
man is,’ would remain unaltered. While Socrates ¢s in a sense in which
¢ what man is’ is not, he could not be in the sense in which he s if it
were not true that ¢ man 7s a rational animal.’ It may be that some-
thing comparable takes place when I cease to consider this individual
circle that I bore in mind while drawing a circular figure on the black-
board. Whatever it may be when I no longer consider it, it never is

in the way in which the circle is ; for the circle is no less what it is
when I cease to consider it.

2 Why this individuating matter should be called intelligible *

But this does not make wholly clear why such individuating
matter should be called intelligible, rather than ¢ mental,’ or ‘ mind-
stuff’; terms which would leave it conveniently vague, yet distinguish
it sufficiently from sensible matter. Further, of the mathematical
individuals Aristotle says that, when we do not actually consider
them, “ it is not clear whether they exist or no ”’ ; while St. Thomas,
in his commentary, refers them to what Aristotle elsewhere calls the
passive or ‘corruptible intellect.’® Again, since individual real
things are known only when actually sensed or actually in the imagi-

' nation,® it seems that we should call this individuating matter by a

similar term, like ¢ imaginable,’ for the imagination is what ¢ corruptible
intellect ’ seems to mean. But while this last remark is certainly true,

“we believe that there is nesvertheless good reason for the expression

‘ intelligible matter,” just as there is good reason for speaking of a
corruptible intellect.

.. By intellect we mean the power which grasps what a thing is,
like ¢ what circle is,’ and the power which asserts what a thing is or
what it is not — whether the knowledge be confused or distinct. Such
acts belong to the intellect and to no other power. But, when intellect
asserts that this man Socrates exists, to be in conformity with what s
In the way Socrates is, intellect must depend upon an actual, external,

-

1. Cf. St. Tromas, In Boethium de Trin., q.5, 8.3, c., ad 3 et 4.
2. Metaph., V11, ¢.10, 1036 a 5. De Anima, 111, c.5, 430 a 25,
3. St. Tuomas, Metaph., ibid., lect. 10, n.1495,

)
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sense perception, for the reason that this kind of individual can only be
attained with dependence upon external sense. Yet, though Socrates
may now have left the place where we are and where we saw him, and
though he may now even have ceased to exist, we still hold the individ-
ual image of him in imagination ; this individual image can still be
attained when Socrates is no more to be seen or heard. And there is
something else about this image that is peculiar to it : it can be multi-
plied at will, to look somewhat like the series of images reflected when
Socrates stands between two mirrors. We can imagine a crowd of
individual Socrates even if there is no such crowd in fact. The crowd
is made up of imagined individuals, imaged as individuals. In short,
there is a freedom here that is not to be found in external sensation.
Instead of Socrates, we might have chosen the instance of a cirele
drawn on the blackboard, to multiply in imagination as we will.
Observe, however, that this image does not represent a mathematical
individual, for it is the image of a visible white figure on the blackboard.
Even though we may imagine as many white circles on the blackboard,
or as many hard bronze spheres as we wish, we must remind ourselves
that mathematical individuals, the individual eircles or spheres which
we use in mathematics, are neither white nor black, warm nor cold,
hard nor soft, ; because nothing of what they are, nor of what we assert
of them implies sensible matter. If it did, they could not be exact as
we know them to be. In this respect, we know that they are not like
the circles gathered in imagination from the blackboard. They are
like them only in the respect that they, too, are many. But are they
likewise seated in the imagination ?

3. Mathematics and the imagination

When intellect asserts something about this circle A, e.g., that
@ is a circle —as circle is mathematically defined — and that sts
radius is equal to that of the circle B, intellect then refers to an indivi-
dual owning something of the status of the imaged individual Socrates,
except that this individual is not taken from external sense experience.
(Note that even the image of Socrates that I now have in mind is a
this, though not a this that I can point out to sense, while I could use
this drawing of a circle on the blackboard to bring my thought to rest
on the one I have in imagination.) Now, there are two things to be
noted. First, when dealing with its proper object, intellect does not
concern itself with the individual ; but, secondly, intellect can make
statements about the individual which are true. For example, in
grasping what circle is, and in asserting whatever is true of circle,
intellect does not attain an individual ; but, of a given circle A,
intellect may truly assert that it is a circle, and that its radius is equal
to that of B. If follows, therefore, that in making statements like
the last two, intellect must be depending upon a power of mind which

R ol
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perceives individuals directly, as is done in the imagination — upon
some internal sense.

Why should the individuating matter of mathematical objects
sometimes be called ‘imaginable,’ sometimes ‘intelligible’? Indi-
vidual circles are in the imagination, and in it have their being as this
circle and that circle, here and now, in this organic power, that is no less
corruptible than the external senses like sight or hearing. However,
they would not be at all if it were not for intellect which summons
them ; and this intellect could not do without the imagination —
unless it acquired a completely new mode of knowing, one not natural
to intellect as we know it. It is plain, then, in what sense we speak of
‘ corruptible intellect.” In no way does it imply that imagination is
intellect, no¥ that the intellect itself is corruptible. It onlymeans

~ that, in the representation of mathematical individuals, imagination

and intellect are interdependent.” The two circles are summoned by
and for the purpose of the intellect, viz. demonstration, and only the
intellect can verify that they are circles. The imagination itself does
not do this. On the other hand, if the imagination were destroyed
the intellect would lose the exercise of its power to attain the individual ;
even as the imagination would be powerless to represent mathematical
individuals if the defining intellect did not direct the representation.

4. Mathematical universals and their matier

The intelligible matter which we have so far considered is plainly
not part of the definition of what the mathematical individuals are,
e.g., of what a given circle is, for whatever is part of a definition is not
an individual part. Nevertheless, what mathematical individuals are,
and what they have in common cannot be defined without including
Something having the nature of matter, something proportional to
the bronze or wood of a sensible sphere. For when we have abstracted
sphere from sensible matter of whatever kind, the mind still retains
something that is in the nature of matter, the matter of the abstract
Sphere, viz. the three-dimensional continuum of which sphericity is
the form. No mathematical entity can be considered apart from a
subject, like triangle apart from its lines, or the number three apart
fl_‘0m the three units. The continuity of the line is the matter of the
circle, and the figure of the line is its form. The three units are the
matter of the number three, whereas the oneness that is peculiar to
three as distinguishing it from any other whole number, is its form.!

1. For the number three is not the same as three units or three ones. Number is a
Plurality measured by the unit, the indivisible  one’ which is the principle of number.
Now the measure must be of the same nature as the measured : measure and what is

~. Teasurable by it must be homogeneous ; the standard of length is a length ; of weight, a

Weight, There is, however, something peculiar to number, inasmuch as the measure of a
Plurality is not necessarily itself a number, viz. the indivisible ¢ one’ which is a perfect
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If, per impossibile, the figure we call ‘ equilateral triangle ’ were
‘ what it is ’ apart from the lines, that is, if it were definable without
them, then ‘ to be an equilateral triangle ’ and ‘ to be this particular
individual one ’ would be entirely the same. It would be ¢ what it is”’
in abstraction from all intelligible matter. The same would hold for
man, if he were definable without sensible matter : what man is would
be wholly the same as what the definition expresses only as form ; so
that if this thing so defined were to exist as Socrates does, ¢ to be man’

would be incommunicable in such a fashion that there could be only one

single individual man. The individual would exhaust the species,
and any other individual would be different in kind.

In other words, whenever a thing owes what it is to something
extrinsic to its form, then, to be what it is, is to be of matter and form,
inseparably, such as triangle and straight lines, or three like units and

- one three. If three could be the one three that it is, without the three

units which are its matter, the oneness peculiar to three would be
destroyed.

5. Mathematical science defines with intelligible matter

Hence, both in mathematics and in nature, the ¢ thing ’ and ¢ that
by reason of which ’ it differs from another in kind are not wholly the
same. And this is because of the matter essential to their definition,
i.e. to ‘ what they are.” If there were a thing which is ¢ what it is’
irrespective of all matter, then the thing and what it is would be quite
identical ; it would be individuated by its form. Let us repeat,
however, that whether there is such a thing existing as Socrates does,
but in separation from matter, would have to be proved. Only then

measure in the sense that it is used to express exactly and completely that of which it is the
measure. What is essential here is that the measure-unit should be wholly of the same
nature as the elements of the measured. Otherwise a number would be no more than an
aggregate, a collection ; it would be all that it is in its matter alone. Now, from the view-
point of calculation it is indeed no more ; so that, if we define numbers by no more than the
operations which can be performed on them, 1 and 0 are just as much numbers as two and
three ; and fractions, irrationals, and the rest, will be special instances of number, inasmuch
as they are interpreted in terms of the properties of certain operations that can be performed
on them, and which they share with the more familiar instances of mathematical entities.
(Cf. Conen and NaGeL, An Introduction to Logic and Scientific Method, chap.VII). For
strict calculation, it is quite indilferent whether the units symbolized by 3 are of the same
nature or not, that is, whether we refer our 3 to three bowling pins, or to the heterogeneous
collection of ‘ a man, a centaur, and a logical intention of genus.’ The art of calculation
would indeed be very much restricted if it were to be no more than an instrument of mathe-
matical demonstration. Fortunately it applies far beyond the limits of mathematical
science, to things whose nature may be quite unknown, and applies as well to unknown
operations, as in the theory of groups, where the operations are as unknown as the quantities
they operate upon. (Evpinaron, New Pathways in Science, chap.XII). Calculus, in the
broad sense of this term, owes its effectiveness to the very indifference of abstraction by
way of symbolic substitution.
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could we know, in a positive way, that there is a mode of defining
without even intelligible matter, because we would then know that
there is that kind of thing.

There is, accordingly, a relation between the matter which is
part of the definition, and the matter which is extrinsic to it ; for
if there is to be an individual, either in nature or in imagination, the
individuality will owe itself to something extrinsic to what is expressed
by the definition, viz., this sensible matter or this intelligible matter,
making possible many things the same in kind. ‘ What man is’
cannot be individuated by itself, but only in Socrates ; and ¢ what
circle is ’ only incidentally in the circle A. That which individuates
here is matter as quantified and designated, either sensible or intelli-
gible ; and of this irrational principle there can be more and more
without end.!

: CrArLES DE KONINCEK.
(To be continued.)

1. We might go on from here to distinguish the two kinds of universal intelligible

~ atter, viz. that of number, and that which is the continuum, showing how they lie at the

basis of the distinetion between arithmetic and geometry. For geometry is less abstract
than arithmetie in its very mode of defining, the continuum being intrinsically indefinite by
Teason of its unlimited divisibility, thus being more in the nature of matter than number is.
But this would carry us beyond our present scope. (Cf. St. TroMAs, In IT Post. Anal.,
ect.9, n.5,) On what is meant by the arithmetisation of the continuum and how it is to be
understood, the reader may consult Herman WevL, Philosophy of Mathematics and Natural

Science, chap. TI.
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XVIII. WHAT IS MEANT BY ‘ SCIENCE ABSTRACTS
FROM MOVEMENT ’

" We have considered the sense in which there may be science proper
insofar as abstraction is achieved only from individual sensible matter.
It is also said that science must likewise abstract from movement inas-
much as “science is of necessary things... But every necessary
thing, insofar as it is necessary, is immobile, since whatever is in motion,
as such, may be or not be, either absolutely, or in some respect.” !

1. Science proper is of what is necessary

The reason, then, why science requires abstraction from movement
is that science concerns that which cannot be otherwise and is neces-
sarily true, while whatever is in motion is unceasingly otherwise in the
respect in which it is in motion. If science were of the thing that
changes as changing, science could not remain true except by changing
with the thing as it changed, so that what was true at one instant would

- be false at another. For that ¢ Socrates is walking ’ is true only so

long as he is actually walking ; so that, if there were a science of
Socrates’ walking, it would cease to be true and to be science when he
halted. Such a science would share the conditions of sensation.

* Moreover, the truth achieved by such science would be of a baffling

kind, since it would have to lapse over and over again even while
Socrates was walking ; for throughout the course of the walking itself
there is a ‘ before ’ and an ¢ after  — divided by the indivisible of time,
the instant — the before which is no longer and the after which is not
yet. Now the truth about this movement (for there is no motion )
except in the existent singular) could not be achieved even in the

- evanescent instant that divides the past from the future, since there -

can be no movement in the indivisible of time, no more than there can
be in a point, or in the momentum — the indivisible of motion. And
this reminds us of those who .

because they saw that all this world of nature is in movement, and that '

- about that which changes no true statement can be made, they said that

“. " of course, regarding that which everywhere in every respect is changing,

~

* See the first parts of this study in Laval théologique et philosophique, Vol. X111, 1957,
n° 2, pp. 133-196, and Vol. XVI, 1960, n° 1, pp. 53-69.

1. Sr. Tuomas, In Boethiwm de Trinilate, 4.5, 2.1, ¢. — St. Thomas here refers to
Aristotle’s Post. dnal., 1, ¢.6.
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nothing could truly be affirmed. It was this belief that blossomed into the
most extreme of the views above mentioned, that of the professed Heracli-
teans, such as was held by Cratylus; who finally did not think it right to say
anything but only moved his finger, and criticized Heraclitusfor saying that

it is impossible to step twice into the same river ; for ke thought one could
not doit even onge.!

2. Illustration from Mathematics

) When discussing the necessity and immobility of the subject of
Sclence proper we may easily confuse this subject with g given,instance
of it, e.g., “ what movement in a straight line i ’ with ‘ this rectilinear
one.” The latter is a given movement, the former is not. Ag men-
tioned before, ¢ what contingeney is ’ is itself in no sense a contingent
thing or event. A further difficulty arises from the fact that the
mathematician may produce a line by the motion of a point, and is
always making lines and figures rotate, as well as generating numbers of
allkinds. But such ¢ motion ’ belongs either to the method he employs
to get at a notion — for even point and line are made plain by construec-
tion — just as he uses rotation, the notion of which in no sense rotates.
(“ Motion,” ¢ rotation,” as well ag ¢ potency ’ are in mathematics no
more than metaphors.) For geometry would be destroyed if rotation
should furn out to be forever something else and never

if two plus two were equal, now to four, now to five, — or
Integer were now odd, now even
surd.

Science, then, would be Impossible if it had to b
subjects which can be other than they are :
would be no more than history, i.e. narration.
from scientific knowledge inasmuch as it implies
But this does not mean that there is no science

if the same
; the same number now rational, now

ear directly upon
what we call science
Movement is excluded
this kind of possibility.
about movable things,

1. ArmstoTLE, Metaph., IV, ¢.5, 1010 . Oxford transl.

2. It may be objected that when the tri
come together greater than two right angles
variable. They who choose to see things in this way should logically hold that, since what
is true of the spherical triangle is not true of the plane triangle, what wasseen to be true of the
latter has now come to be false of it. F urthermore, the spherieal triangle is not arrived at
by bending the flat one over a sphere, as if it were flexible, no more than a, straight line
becomes a curve when we draw a line that is the shortest distance between two points on
the surface of o sphere, for this is a new kind of shortest distance between two points, just as
the spherieal triangle is a new kind of triangle that leaves the flag one unchanged. There
would have been an error had we assumed that what is true of the plane triangle should also

be true of the spherical one. As to wilting triangles, they can be handled by the application
of calculus.

angle is bent over a sphere the angles be-
, so that this property of the triangle is

§
|
?

el i e
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¢ what it is to be movable ’ or ¢ what mobilit:,y is’

gc;rz \221:? ?xfz)ririr}i?l%,is YVis quite immobilfz,_ as we have already pmpted
out ; while on the other hand this deﬁ_mtlon does apply to any given
motion, just as ‘ rational animal ’ applies to Socrates. v,

One might nevertheless raise the question of a necesszgl}lr ove-
ment. If there were such a movement, how coqld we i a ougld
immobility as a condition of science? The answer is thalt), t lere c:sible
still be immobility in the sense of necessary : it W_ould e imp ible
not to be in movement.! Besides, it would be a given }n?veréliﬁe,r 2
particular one as opposed t(} ¢ vsrha,t r;ecessary movement is,” an

not the direct subject.of science. ‘ -
fore There is very little in the study of nature that meets Ehlss?o?lrlld;?g;
of science proper, and the ancients were quite aware of it. S IP’h me
solutions are definitive, such as those of .Zeno S parqdoxes 1§ Dg, sios
VI — which are ad hominem — aqd Pi%yszcs VIII which, as 1&' !
Ross points out, no one interested in this problem seems to read.

1. In IX Metaph., lect. 9.
. 2 ini d 4.
2. In Boethium de Trinitate, q.5, 2.2, c. et a ) )
3. Albertus Magnus, for instance, compares in this {egard .r;atu:alssgfn;:;::g
nati i btiliter in naturis considerata ) !
mathematics : ““ Constat autem ex his quae sul :
diffinitionem aut rationem formarum physicarum conceptam esse cum mtaten:t; ;‘1151:: ur;l:l)l:;l
j ioni i : et ideo concipi oportet eam cum temp
subjacet, aut mutationi, aut utrique : e cipl 0 S U deripore Secuncum
i li. Propter quod etiam id quod scitur de huj 5 !
quod tempus est in re temporal . " oo oujuemocl,
i intons. i test ad confirmatum constante:
miscetur opinioni, et pertingere non po > . form ot nocessarium
ienti i i ici Ex his autem quae in quadrivio p
scientiae habitum, sicut dicit Ptolemaeus. ! qu 10 beno probata
i ienti inales medium suae demonstrationis accipe! !
sunt, scitur omnes scientias doctrinal e st fipere seoundum
i iffiniti i habeat in physicis et extra physic:
rationem diffinitivam formae, quae licet esse D veion, moqus
i i iffiniti habet conceptam cum materia physica, 1
niatur, tamen rationem diffinitivam non 0 ¢ 4 extrn . socenit
ineipi iali t ad physicam materiam, sed ex
secundum principia essentialia depende : >  oxtra eam acoepls
incipi iae : et i i i ietate physicorum inventa via in anef
rincipia essentiae : et ideo in omni varie < : - n
571751)0(51, sicut circulus, et quadratum, et par et impar, et otl;'nms prop:f':loezlu::;r:i set ;—:1112:;3
i i i icis, et conjunctio et praeventi
et diapente, et diatesseron in musicis, e ) 0 . e nls st arum
i t hujusmodi. Et sicut ista stantes hal
respectus, et quaecumque alia sun di. t Ciormas seoun.
i iali adentes, ita stantem de se g
dum principia essentialia motum et mutatlonen} evadentes, : ront
specu]}:ztionzm, nihil opinionis habentem, sed potius scientiam necessariam de se praeben

tem : et ideo tales habitus per speculativum intellectum adeptae verae scientine nomen

. . L tanlibus
i iscipli deo quia ex principiis non
t, et doctrinales et disciplinales vocantur, I X nizbu
Zflizp;;:ilp,ulus a magistro non acceptat nisi per terminorum m:)t}txas, docintlé.r, exg;:l(:atlzgz
indi ici i libro quarto, sed simplici demonstratione i
non indigentes, vt dicit Aristoteles rto, s 0 e et
i iscipuli : tiam juvenes inexperti ut pluri ;
constante intellectu discipuli : propter quod e ! ju in PArmUm, magis
in ipsis : ibile fuit in phyicis speculabilibus, qu
excellunt in ipsis : quod nullo modo possi F 2 poribus, 1 quibus
tenty doctrina per demonstrationem. Speculati au
experientia mulio plus confert quam a o7 i pecs e atae
i divinam, sicut optime loquens
dus sunt et manuductiones ad specu]a.tmx?em inam, ! die
fltulllmcher in epistola quam de contemplatione seripsit. Haec' enim specu(liat.itxo ngfilsl;(;t\il:
nostri non existit in eo quod est humanus, sed in eo quod ut divinum quoddam e»
nobis.” Metaphysica, 1, c.1. ‘ ' -
4. Xven Bertrand Russell insists that there are dlhﬁiculgles a:)‘out r:lsggxl': w};;z}:vix‘?;e
1 i i astin pri X y
ceand for all. And so he might agree with us, atle
g:egisogzgianpoints out : “ Lord Russell constantly assures us that [Georg Cantor and
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3. Science and the possible

The teaching of Aristotle and St. Thomas® that there can be

us

appear, it can be worth while to learn
e i what
they set forth this proposition. 'We may begin with the term ‘ neces

sary’. In order to grasp what it
: ! means we m it i
to a special meaning of the word ‘ possible.” 2 ust see how it is opposed

Generally speaking, the
opposed to what is impossibl
the ﬁ}'st meaning is not oppo
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they had in ?nind when

erm ‘ possible ’ has two meanings : oneis
e, the other to what is necessary. That
sed to the necessary is plain from the fact

Secessary ; hence, what is necessary must also be
;ngii}r ’.Eili }?at?(::h{niamng zf ‘ possible ’ is opposed to ¢ necessary.’
I y 1c0 cannot not be.  Possibility in thi s
is described as potentia stmul cor ctions otonty or g, Sense
tradictionss, a pot ibili
to be excluded from the subject of science pré)pef. ST O possiiility

The phrase potentia simul ctionds i

. . coniradictionts is used b is ki

of potency is of things that can be and not be ; ‘tobe’ anél fe o me}
are contradictories. i : e doves o

g\erftlil sfoand or sit, it would be false to speak of his standing as possible
D¢ po?; ;ir}lrsi (())f tthe ;vlvord' ¢ pgssible.’ But if lying down he can stand.
. stand coincides exactly with the actuali ing
gj?zﬁt;ad Ifél:utwo Xnontfl?dlctories, lying down and not lﬁngzlo(;frnlyzll‘g
: s. ything of which no more ma; han
> rthin, ! ¥ be asserted
ilti can _be Is not possible in the second sense of this term : botfﬁlan th:at
ctories must be verified at once. ’ contra-
¢ .
o osk:’iobcill‘?;es 1s mortal ’ Would not be a true instance of this kind
moftal o ng;ezcs)ilzyai gve Wlé]. ;xpla%? In a moment, if he lives and is
I 2 must die. et the possibilit g
In mind rules the mode of his 1 i Tor oy
) ) nescapable death, for he i
at any time, by poison, run do | a6 and o tordt
: ;run down by a truck, of old age and :
3;};3; afi(}))(ile a'xtvei:‘sthTSSt mgmtably cease to i)e is thgrefore Slciol;mitr}:;
t € contingency of the way h
e bix Yy De can cease to-be. —
o 11:31‘1‘13 ializms;glsncl . tfl;i;&l"bslret} n}a?y philosophers have mie;sed
5 possible,” while St. Thomas is
ready to expose them with painstaking care, but to do srcl)ofwgrlezig{

De'(tl'ekilrjd] have ﬁn.a]ly settled all the difficulties about space, time,
}[]):; el(i;lg:z I;gofe lzx;s?d by Zeno, ) But he never scems to suéceed i,n
. risiotle’s Physics, Oxford, 1936, p.S4.

L. Post. Anal., 1, ¢.6 (S1. Tronmas, lect. 13-14).
2. Why Aristotle sometimes uses the words "

interchangeably (St, Thomas d
1 A o i
discussed elsewhere. = the same vith "

and movement, and in
showing just how they

dynfzmis, dynaton, and endechomenon
ter.tia, possibile, and contingens) will he

R L ST IN
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over.! Leibniz did not see the point of the distinetion, and even
nowadays it is ignored in discussions about propositions regarding
future contingent events.

If Socrates can die, why does it follow that he must? If he can
die by poison, does it follow that he shall? Now, if he can die by
poison or not die by poison, why should he not likewise be destructible
yet never be destroyed? The point is that, if ‘ mortal ’ allowed that

-he might cease to be or not, that he might live forever or not live

forever, we would be positing some intermediate to the contradictories
‘{0 be forever ’ and ¢ not to be forever.’

A man has, it is true, the capacity at once of sitting and of standing,
because when he possesses the one he also possesses the other ; but it does
not follow that he can at once sit and stand, only that at another time he
can do the other also. But if a thing has for infinite time more than one
capacity, another time is impossible and the times must coincide. Thus
if anything which exists for infinite time is destructible, it will have the
capacity of not being. Now if it exists for infinite time let this capacity be
actualized ; and it will be in actuality at once existent and non-existent . . .
It is clear also on other grounds that it is impossible that the destructible
should not at some time be destroyed. For otherwise it will always be at
once destructible and in actuality indestructible, so that it will be at the
same time capable of always existing and of not always existing. Thus
the destructible is at some time actually destroyed.?

This is why 4n perpetuis non differt contingere et esse : in things
that are forever there is no difference between ‘ to be possible’ and
‘to be in fact.” 3

1. BE.g., Conira Geniiles II1,c.86 : ‘“ Possibile enim quoddam est quod ad necessarium
sequitur. Nam quod necesse est esse, possibile est esse : quod enim non possibile est esse,
impossibile est esse ; et quod impossibile est esse, necesse est non esse ; igitur quod necesse
est esse, necesse est non esse. Hoc autem est impossibile. Ergo impossibile est quod
aliquid necesse sit esse, et tamen non sit possibile illud esse. Ergo possibile esse sequitur ad
necesse esse. .. Sed possibile vel contingens quod opponitur necessario, hoc in sua ratione
habet, quod non sit necesse illud fieri quando non est. Quod quidem est quia non de
necessitate sequitur ex causa sua. Sic enim dicimus quod Sortem sessurum esse est contin-
gens, ipsum autem esse moriturum est necessarium, quia secundum horum ex causa sua de
necessitate sequitur, non autem primum.” — In IX Melaph.,lect.3 : ... Possibile dupli-
citer dicitur. Unomodo secundum quod dividitur contranecesse ; sicut dicimus illa possibilia
quae contingunt esse et non esse. Et sic accepto possibili, non habet locum quod hic dicitur.
Nihil enim prohibet quod antecedens sit contingens esse et non esse, consequens tamen sit
necessarium ; sicut patet in hac conditionali, si Socrates ridet, est homo. Alio vero modo
possibile dicitur secundum quod est commune ad ea quae sunt necessaria, et ad ea quae
contingunt esse et non esse, prout possibile contra impossibile dividitur.”

2. De Coelo, I, ¢.12, 281 b 15 ; 283 a 25, Oxford transl. (St. THOMAS, lect. 26-29).
3. St. TaoMas, In I11 Physic., lect.7. Cf. Contra Gentiles, II, ¢.30.
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XIX. EXCURSUS : A NEW MEANING OF ‘ SCIENCE AND
THE POSSIBLE ’!

We must be made aware that the type-writing-monkeys hypo-
thesis > has given new meaning to ‘science and the possible.” For
we are told that random groupings of the letters of the alphabet
could produce all the works in the Library of Congress. There is of
course no doubt that all extant writings are in fact one set of possible
arrangements of the elements of speech. But the hypothesis in
question is not content merely to observe this possibility, it is de-
termined to make of it an explanation of the actuality : it appears
that random permutations of these elements could produce a set of
groupings entirely similar to the one at hand, and therefore equally
meaningful. Those who take the possibility of such an event in
earnest ® must of course maintain that anything produced by intellect
or reason can be perfectly matched by a blind, purposeless agency
in the way Socrates can meet his debtor not only by design but also
by chance. Thus a man, as no more than one possible arrangement
of electrical charges, could be the product of chance. Such reasoning
seems to underlie at least one interpretation of evolution, namely,
that new species are sufficiently accounted for by random mutations,
‘ selected ’ by irrational forces. N ow, does this mean anything more
than that new species arise because they are possible? On this basis
the whole universe would be explained by stating that it is a possible
one — as anyone can see from the fact that it exists.

1. This digression may help to sh
term ‘ possible ’ as related to science.

2. *“ Concevons qu’on ait dressé un million d
touches d’une machine & écrire et que, sous la surveillance de contremattres illettrés, ces
singes dactylographes travaillent avee ardeur dix heures par jour avee un million de:machines
& écrire de types variés. Les contremattres illettrés rassembleraient les feuilles noircies et
les relieraient en volumes. It au bout d'un an, ces volumes se trouveraient renfermer la
copie exacte des livres de toute nature et de toutes langues conservés dans les plus riches
bibliothéques du monde. Telle est 1a probabilité pour qu’il se produise pendant un instant
trés court, dans le récipient A, un écart de Pordre du cent-milliéme dans la composition
du mélange gazeux. Supposer que cet éeart ainsi produit subsistera pendant quelques
secondes revient & admettre que, pendant plusicurs années, notre armée de singes dactylo-
graphes, travaillant toujours dans les mémcs conditions, fournira chaque jour la copie
exacte de tous les imprimés, livres et journaux, qui parattront le jour correspondant de la
semaine suivante sur toute la surface du globe et de toutes les paroles qui seront prononcées
par tous les hommes en ce méme jour. Ti ost plus simple de dire que ces éearts improbables
sont purement impossibles. ” Tmile Boret, Le hasard, Paris, Alcan, 1938, pp.164-165.

3. Emile Borel was not one of them. The hy
maticians who are unaware that within th
probable. They are like biolog
accessible to the human mind.

ow what Aristotle and Aquinas meant by the

e singes & frapper au hasard sur Ies

pothesis is usually held by non-mathe-
he limits of calculus itself there is nothing
ists who believe that in physics and chemistry all is entirely

e Aty

e T Y

ey ) g
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1. Possibility and existence

This view is an ancient one. It can be tra'ced back to Demo.critus
and Empedocles, and was given new form by Giordano B_rung, Spqua,
and Leibniz. Perhaps the latter states it most f:learl.y, in !ms do.ctr;ne:
that all possible predicates are virtually contamgd in their s;llbfjec sli
“The notion of an individual substance contains once and for ?
everything that may ever happen to it (en{lerme z%ne folzslG p;urd ftotz;tl éz

j X X 10
wi luy peut jamais arriver) and, the con empla '
ilogtztio(: cg;n rew?ea-zl) all that may ever truly be asserz;d of it (tozgeceseq:;
. . _ 2y
a veritablement enoncer d’ellf:) ; even as. there m. een
fz ’gl)llugature of circle all the properties th.at can lpe 1pferred fI‘O‘I‘Il G—lt(;
In other words, contingency is only necessity in _(h'sgulse. For, od,
seeing the individual notion or thisness (hecceité) of Alexander_, sees
in it at the same time the foundation and reason of all the predmati;s
which can be truly said of him, as, for ingtance, v&{he!;her he wo%
conquer Darius and Porus, even to knowing a priort (and hrilo}t1 N
experience) whether he died a natural death or by poison, which we
nly by history.” ] .
. kl\ITlggcg t}}:a,t%t is not the mere possible substa,r'lce and predma{cei
that are the issue, but real substance and its actual history. The pqg{
Leibniz is trying to make is that adequate kno“fledgedof lilzhlei Ik))zsm Oefz
sha, .
has got to mean knowledge of what has been,. is, an
cf)llslr;ge we agree that if Caesar crossed the Rut;)lfo? 1t];3 n;usﬁ; ngi go?llco’z
. . p . ut he
have been possible —in both senses of ¢ possible.
b;vnecessitsr cross the Rubicon, and might have taken man%r otl;ef
courses which in fact he did not take. Why, then, should con etl;np 1?
tion of his other possible predicates enable one to behold him ac 1;& islr
crossing the Rubicon? How dare we assert that knowledge o a{;
that is possible is vision of all that in fact gmsts ? Wha;t happens to
that which might have been, but in fact 2111;1 not occur? Where are
¢ all possible predicates ’ going to end?
theseSp?noEa held Ii);hat whatever is possﬂqle comes to be, vx_rhlerez_zs
Leibniz confined the realm of real poss:ibilllmy totthe colin?osrsrllb v:z},l al;l
-ay that existence follows analytica y, so to speak, from what-
zlxlrz]: 2iLs“crzac?lrnpossible. 1 This qualification might lead one to believe,

1. Our example of incompossibility C;v::lg beb;‘ t;) st_::}ugoz‘z.vr;dali: s::;le;iosasfi }:1};6; szg;z
time,” whereas to be standing in fact an, e able to st e o N
to stand, and able to sit down are sunu.ltaneously comp;;lsst e ans v s caeble of
amount of intuiting this compossibility will ma.ke.us see tha 11e o e I e o

1 iverse positions shall have them in fact. Nothing a(ztua y follov n
f)fl e(szzncllpossibiﬁty : the fact that I can stand does not entmi .t};la.(". I sil:sl;& r(a“:,};m:,i};,oze;
fact that I am destructible entails that I shall be destx:oyed, which is net0 - ;rn s
to possible). Leibniz’s compossibility is of another kind, for he s:eems e e moos,
which are not incompossible must come to be. Bertranfl Russell’s s:ccoxi) stantiany’ o
ing to Leibniz, some things exist and others, equally possible, do nF;f’ is su'mte s
though not compatible, nor does it aim to be, with all that Leibniz w X
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erron.ef)usly, that Leibniz’s qualification is reducible to Aristotle’s
f:ondrqons of. real possibility — as distinguished from what is possible
in logic or in mathematics, where ¢ possible ’ and ‘ potency’ are
metaphors. Real possibility, such as that of walking, contains many
thln'gs:' These are in fact innumerable, and any account of such
possibility must be largely incomplete. An adequate account would
have to draw upon the whole unwieldy universe. However complete
our knowledge. of thg conditions of any man’s walking, it could not
make us see him striding along. ‘... Anything which is possible is

LAVAL THEOLOGIQUE ET PHILOSOPHIQUE

something possible at some time and in some way, with all the other -

qualifications which must be present in the notion.” Aristotle then
goes on to show how natural possibilities differ from the rational. In
nature, provided the required conditions are satisfied, the really
possible, the physical potency, becomes actual — at least ,for the most
part. “TFor the non-rational potencies are all productive of one

to this view [Lord Russell says], everything that does not exist struggles to exist, but not
all posmbl.es can exist, because they are not all ¢ compossible.” It may be possiblé that A
should ex_lst, and also possible that B should exist, but not possible that both A and B
fhould ex{st ; in that case, A and B are not ¢ compossible.’ .
compossible '_ when it is possible for all of them to exist. Lejbniz seems to have imagined
a sort of war in the Limbo inhabited by essences all trying to exist ; in this war, groups
of compossxble§ combine, and the largest group of compossibles wins, like th(; Iargegt
pressure group in a political contest. Leibniz even uses this conception a; a way of defining
exxstenc?. He says : ‘ The existent may be defined as that which is compatible with
more thufgs than i.s anything incompatible with itself.’ That is to say, if A is incom-
patible with B, while A is compatible with C and D and E, but B is only’ compatible with
r a-nd _G, then A', but not B, exists by definition. ° The existent,” he says‘ ‘is the being
which is compatible with the most things.” — In this account, there is no m;ention of God
?.n-d a.pparentl‘y no act of creation. Nor is there need of anything but pure logic for detyerm-,-
ining .what exists. The question whether A and B are compossible is, for Leibniz, a logical
queshf:n, namely : Does the existence of both A and B involve & cont;adiction ? ’It follows
that, in theory, logic can decide the question what group of compossibles is' the largest,
and this group consequently will exist.” A History of Western Philosophy, Simon ganci
Sclluster3 }\Tew York, 1945, p.594. ‘Strugele to exist’ is of course a me’ta hor, since
compossibility is the raison suffisante of what actually comes to be. preh

LM efa?)f’z., IX, c. 5, 1048 a. St. Thomas explains the passage as follows : “...In
m:[mne possxb1l{s oportet multa considerare. Non enim dicitur possibile respectu cujusque,
sed respectu alicujus determinati. Unde oportet possibile, esse aliquid possibile, utputz:

ambulare vel sedere. Et similiter quod potest aliquid facere vel pati, non potest illud

quocumque tempore facere aut pati ; sicut arbor non potest fructificare nisi determinato

tempore. Et ideo e ici iqui i 3

. um dicitur aliquid ess i : i i

ool Bt o qui e posstbxle,.opmtet determinare quando sit

ossible oportet (_atermmare quomodo sit possibile. Non enim possibile,

zlu,l'd(! que modo potest Aagere aliquid vel pati ; sicut aliquis sic potest ambulare, scilicet

dctcrl;ni?lin' fxuiéer;_l yelocxter. Et simile est de aliis cireumstantiis quae consueverunt

ari in definitionibus ; sl instr i j

itionibus rerum ; sicut Quo instrumento, quo loco, et alia hujusmodi.”

— This may have been the reason v i
“his | a L vhy the Megarians could mak ir i
a thing is possible only when it actu ¥ o o onntion, that

ally is, appear likely. “ There are some who sa; A

g ‘ : . g Yy, as the
ii\tlfag&uc scl,lool does, that a thmg‘ ‘ can’ act only when it is acting, and when it is nof; acting
: dcam}ot act, e.g. that he who is not building cannot build, but only he who is building ;
and so in all other cases.” Jf etaph., IX, ¢.3, 1046 b 25. Oxford transi '

Two or more things are only

o
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effect each, but the rational produce contrary effects, so that if they
produced their effects necessarily they would produce contrary effects
at the same time ; but this is impossible. There must then be some-
thing else that decides ; I mean by this, desire or will.””* In other
words, rational powers are of contradiction, and determined to one
of the opposites by will, for the doctor can use his skill or refuse to do so;
or he can use it to heal but also to kill. Yet there is likewise a potentia

- simul contradictionss in nature, inasmuch as the powers of action or

passion may be present or absent, as when an animal may lose its
sight.? But this is precisely the kind of potency or possibility which
Leibniz must deny.

Leibniz did not of course believe that we humans can achieve
the adequate knowledge which he so confidently described. He
thought nonetheless that we can approach it. Only the possible that
is compossible with other things does in fact come to exist. (We would
say ‘ can come to exist.”) Adequate knowledge is approached as one
discerns which possibilities are more favoured ; and this is to be
achieved by a “logique des probabilités”’ along with infinitesimal
analysis. (Again, we would say that the application of this logic and
analysis must presuppose a given existential situation.) All the same,
Leibniz was aware that sheer compossibility can hardly account for
what actually comes to be ; he felt the need to posit some kind of
finalité. But this finality has nothing to do with action for the sake
of something ; ¢ that for the sake of which ’ is not conceived as a cause,

1. Ibid. — Nature and reason are distinguished by the difference between contraries
as in our knowing, and contraries as in fact. In fact 2 man cannot at the same time see
and be blind ; but in knowing blindness, he must simultaneously grasp what sight is.
For sight is implicit in the very notion of blindness, just as any positive term is essential
to its negation, and the perception of one term as contrary is dependent upon the repre-
sentation of its opposite. This supposes a radical difference between the corresponding
subjects of any contrariety. So, if the differences between contraries are held to be finally .
one and the same, the real, as distinguished from the rational, will involve contradiction
(which is the way some people want it) : just as one cannot conceive blindness without
simultaneously conceiving sight, nor think death without thinking life, so one could not
actually: see without being actually blind, or be alive without being also dead. This
impossibility cannot be escaped by anyone who refuses to allow & significant distinction
between mind and nature. All the same, there are instances of simultaneous contrariety
outside the mind — providing ample room for confusion. A plant, for instance, grows
in contrary directions ; and 2 thing becoming white is neither determinately white nor
not-white. But these cases differ widely from that of the mind ; the first involves parts
that are quantitatively external to one another, while becoming remains this side of full
actuality. — Cf. Q. D. de Veritate, q.23, a.1. ’

2. “... Aliae potentiae rerum mobilium, de quibus supra determinatum est, omnes
sunt contradictionis, e contrario rebus sempiternis, que semper sunt in actu. Sed diversi-
mode : nam potentiae rationales sunt contradictionis, eo quod possunt movere sic vel non
sic, sicut supra dictum est. Potentiae vero irrationales operantur uno modo ; sed et
ipsae sunt contradictionis per hoe, quod possunt adesse, et non esse, sicut animal potest
amittere potentiam visivam.” In IX Metaph., lect.9.

2



A

178 L LAYV

but as an end-result that foll ' ibili
of compy e ows from compossibility
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the possible opposed to the i i it sty oy
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' _ S necessarily possible -
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' S gnoring that something m be f:
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Is standing when he is in fact sitting down: is falZe, yet, fﬁg?l;e}?
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— the true cause

is compatible, was, is, or shall come 1 e bever
‘ o be. Elephants cam,
because they are compossible permutations of the stlfff they are n?aic;lz (?fe

and compossible with the rest of the world.
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: —1n concluding that
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is called good fortune. I mean that we have changed the imposition
of the term on the basis of a certain similarity, in respect to uncertain-
ty, between the result of a random cast and the casual or fortuitous
event. But in obtaining a desirable pair of numbers on the dice no
chance is involved in the true sense of this term — unless someone
accidentally nudged me and thus favoured the shot. Because, as I

throw the dice at random I am quite aware of the alternatives, so that

no matter which sides turn up, I cannot normally ascribe the result
to chance, unless the meaning of this term be extended — as in * the
laws of chance.” And it may be worth remarking that chance in this
extended sense, becomes a very equivocal term indeed, since it now
means ‘ degrees of probability,” whereas true chance is always highly
improbable. Similarly, if I bring down a duck with shot, this event
may not be attributed to chance because of the random distribution of
the pellets. There may perhaps have been a good reason why this
particular pellet struck the game, but my intention will not explain it,
because my intention was not set upon this pellet. Many pellets
were stuffed into my cartridge (at random) so that the ° chance ’
(probability) of striking the goal might be enhanced. Nature is
doing much the same in producing huge amounts of spores or of sperm
most of which will fortunately never reach fruition. Yet without
such enormous caleulated waste, all living species would soon be
extinet. So that, though it be by chance that this spore germinates,
there is very little ‘ chance’ that germination will not take place
somewhere. T '

2. Science and accidental cause

To show, in turn, how eafsily the term ¢ accidental cause ’ lends
itself to fallacies of equivocation, we have only to examine several
of its meanings.!

1. In V Melaph., lect.3 : * Sciendum autem est, quod aliquid potest dici causa per
accidens alterius dupliciter. [a] Uno modo ex parte causae ; quia scilicet ilud quod
accidit causae, dicitur causa per accidens, sicut si album dicatur causa domus. [b] Alio
modo ex parte effectus ; ut scilicet aliquid dieatur causa per accidens alicujus, quod accidit
el quod est effectus per se. Quod quidem potest esse tripliciter. [i] Uno modo, quia
habet ordinem necessarium ad effectum, sicut remotio impedimenti habet ordinem neces-
sarium ad effectum. Unde removens prohibens dicitur movens per accidens ; sive illud
accidens sit contrarium, sicut cholera prohibet frigiditatem, unde scamonaea dicitur infri-
gidare per accidens, non quia causet frigiditatem, sed quia tollit impedimentum frigiditatis,
quod est ef contrarium, scilicet choleram : sive etiam si non sit contrarium, sicut columna
impedit motum lapidis, unde removens columnam dicitur per accidens movere lapidem
superpositum. [#4) Alio modo, quando accidens habet ordinem ad effectum, non tamen
nNecessarium, nec ut in pluribus, sed ut in paucioribus, sicut inventio thesauri ad fossionem
in terra. It hoc modo fortuna et casus dicuntur causae per accidens. [ii} Tertio,
quando nullum ordinem habent, nisi forte secundum existimationem ; sicut si aliquis dicat
Se esse causam terraemotus, quia eo intrante domum accidit terraemotus.” Cf. In I7
Physicorum, lect.8.
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(@) ‘ The doctor builds’ is an instance of i

reason of something accidentally connected with 131(3: 1§;n§:1023::e(£y
builder as such) considered on the part of the cause itself. To be .
doctor, refi-headgd, a husband, tall, walking, and so on is. incident?
to the builder ; 1t is nonetheless true to say that this :ioctor builda
if he does, or th}s red-headed fellow builds, ete. There is in fact .
end to such possible incidentals, some of which arise unceasingly. suf:lg
as the advancing age of the builder, or his growing baldness : ﬂ;at hy

be fifty years old today may be false tomorrow, for insta,n’ce, or i?
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] i » are accidental in quite the same IS
It is per accidens that g man builds a house, else he could not, ?JI;SZ

man unless a bu.ild_er. But it is not per accidens that the builder is a
man (unless building comprise nests, ant-hills, hives beaver-dams
and SO on), eventhough he is not a builder simply qua m;m. Similar] '
any given builder must of necessity have some age, one that advancy’
Decessarily as he builds, for he and his building are’ measured by timzs

de;1htal Eﬁ 1511&;3 builder than to have been traine
Tather than by one in his sixties ; that he be a husband is less ineci-
g:\?szllsthan th.at hg should be bald. This sort of accidental causality
i a new mﬁpltj)r then, one of degrees of relationship to the per se.
ow, because all incidentals, however near to or remote from the per se
cause, no matter how Liecessary or contingent they may be, are alwp;.ys a
Iéfﬁeﬁsotr)l Why the per se cause (the builder), is also an accidental cause
¢ et 1ullder qua man or qua bald), some are inclined to put all inei-
entals on the same level — now concluding that all incidentals are
equally necessary, now that all are equally contingent. In either
case uttex: confusion and unintelligibility must result : something the
fénaxagonan _Nqus might be called upon to unscramble. It is the old
story. .Tl}e incidentals are there, hence they have got to be there ;
or, _the 1n01dent:a1.ls are plainly incidental, therefore they are all equall ;
incidental. Arlstot.Ie never falls into such over-simplificationg R
. () From a quite different point of view a cause may b(:; called
accidental by reason of that which may occur to its effect, i.e. \;'hen

d by a man in his fifties .
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something happens to the per se effect of an agent. There are three
different types of such accidental causality.

() When the additional effect is related to the per se effect
by necessity. For example, if to reach a certain place I must walk a
muddy path, the walking through mud is incidental though neces-
sary ; or, if I pull down a column and the stone on top of it falls to
the ground, I will be called the moving, though incidental, cause of
this inevitable fall. Another instance of removens prohibens would be
the opening in a cloud which accounts for a shaft of sunlight reaching
the earth at such or such a spot. Taken in this sense, the accidental
cause is not, as such, opposed to a necessary one. My awareness or
non-awareness that the stone must fall if I pull away the column will
not make its fall less necessary ; yet it remains accidental in this

yparticular sense of accidental. Nowaways, ¢ cause’ is mostly used
{in the sense of removens prohibens.

(#) The second type of accidental causality, is so called by
reason of an effect which merely occurs to the effect intended per se,
with no trace of necessary connection. This type is confined to causes
acting for a purpose. It is essential to it that whatever happens to the
effect should happen neither necessarily, so far as the agent is con-
cerned, nor for the most part, but so seldom that there can be no
reason to'expect it. TFor example, a man digs a well for water and
discovers a treasure. Digging at this spot he cannot fail to discover
the treasure ; the discovery is nonetheless purely contingent to what
he intended as he dug. He is an accidental cause of this piece of
good luck, no matter how predictable it was to his neighbour who
knew all the time there was a treasure at that spot and in fact sug-
gested digging for water precisely there. Strange to say, the neigh-
bour could thus become the per se eause of a strictly contingent event.!
Notice how *that for the sake of which ’ — namely, a good to be
achieved or a harm to be avoided— is essential to this type of acei-
dental cause, meaning that the treasure is a thing the man would

~ have dug for had he known it was or might be there. Similarly, had

Socrates intended or expected to meet his debtor in the market today,
or thought he might be there, the encounter would no longer be
fortuitous.? In other words, whatever happens by chance in this

1. Contra Gentiles, III, c.92 : “ Patet etiam quod etiam homo qui sciret thesaurum
esse ibi, posset alium ignorantem mittere ad fodiendum sepulcrum in loco eodem, ut,
praeter intentionem suam inveniret thesaurum. ”

2. In IT Physicorum, lect.8 : * Sed nune hoe debet fieri maenifestum, quod utrumque
[scil. fortuna, quae est agens a proposito, et casus, qui est agens a natura] continetur in
fis quae aguntur propter finem : sicut si aliquis sciret se recepturum pecuniam in foro,
ivisset ad deportandum eam ; sed si non venit propter hoe, per accidens est quod adventus
elus fiat reportationss gratia, idest habeat effectum. Et sic patet quod fortuna est causa
per accidens eorum quae sunt propter aliquid. Item, manifestum est quod est causa eorum
quae sunt in minori parte ; quia ista reportatio pecuniae dicitur fieri a fortuna, quando



182 C{“, LAVAL THEOLOGIQUE ET PHILOSOPHIQUE

sense of the word — the second meanin
from the effect — must be something which the agent would deliberate-

» Le. outside human agen i

suppose that nature too, in her own way, acts for the sagke ?fr’sotﬁghizln
namely, tg a)chFJ:eve a good or to avoid harm.! ®

) @1) Finally, a cause is termed ‘ accidental ’ when i

exists no connection at all between what are thought‘;w tci3 %;ncf:g: 1:33
eﬁ?ecj; — st forte secundum existimationem. These supposed con-
nections may be mere fancies, like the delusion of the good wife who
believed herself cause of an earthquake because it occurred just as
she dropped }1er bucket of coal ; or who reversing the relationship
between sunrise and her getting up, believed the sun ought to rise
because she‘h:ad got up. These examples, adapted from Aristotle

may seem trivial ; ye13 they'help bring to light more subtle illusions o%

Leibniz’s belief that com ibility j

Proper cause of whatever comes to be is another Ca};gsfllgghl’;}l’mlﬁ li};:
ludl.crous ; nor does it appear that the idea of random mutations, by
their very rz.mdomness causing the rise of good species, makes a m,uch
better ‘shovymg. Such relations of causality are uttex,'ly fictitious, in
the pejorative sense of this term. (In mathematical Dphysies ag’ent
and ﬁna} causes are vain, cumbersome fictions ; and therefore ,chance
as well, if taken in the second meaning of accidental cause in our last

division.) Perhaps one mj ht i i
o o), ] type? ght say that Hume believed a]l causality

li'iepc;rtat ad v1:.l]a.m vezniens Teque ex necessitate neque frequenter.
: ;1;1 a proposito.; quia repo?tatio pecuniae quae dicitur fier a fortuna, est finis aliquarum
ﬁmnstza.;t:cmu;1 gon seeumd:m SEIPSllbm sicut in iis quae fiunt a natura, sed est finis eorum quae
Um propositum et ab intellectu. Sed si aliqyi ito i i
C . quis hoe proposito iret ut ecuniam
;;ept)t;rt{zrtaljf, erl Semper aut frequenter reportaret quando venit, non diceretur esse apfortuna ;
etc}tlx sxli aliquis fl_‘equenter aut semper madefacit sibi pedes quando vadit ad locum lutosum'
oc cet-non Intendat, tamen hoc non dicitur esse a fortuna.” The latter would b .
case of accidental cause in the sense of b, 7). ‘ o
1. In the Physics (I1, cc.4-6) where Aristotle tre
less ﬁrst:, analyses fortune. The reason is that the Ia
agents., is more obvious as to us ; Whereas in nature, ¢
c{lu_s:}hty itself. Regarding this causality,
division of causes and required

Ttem est in iis quae

ats of chance in nature, he nonethe-
tter, occurring as it does in rational
hance is more hidden, even as is final
f tt}l]lougl}ll causa causarum, it comes last in the
on of c " more proof than the other species of cause. St. Thoma
sﬁ?ﬁms \"hy. Et quia de ﬁne"vxdebatur minus quod esset causa, propter hoc quod es:
1IDUM 1n esse, unde etiam ab alijs prioribus philosophis haec causa est praetermissa, ut in

primo libro prachabj i iali .
lect.2, P itum est, ideo specialiter probat de fine quod sit causa.”  In V' Metuph.,
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It is interesting that even accidental causes are not always
opposed to necessity. The above divisions make this clear. The
first case (a), for instance, may be one of absolute necessity, for the
builder of houses is necessarily a man ; or it may be one of hypo-
thetical necessity, for this bald builder cannot now build without
being bald — even though his baldness be purely incidental. Neither
is the first instance (b, 1) of a cause accidental by reason of the effect
opposed to necessity, for if I pull away the column, the stone must fall,
or, if the earth is exposed to the sun and there is a break in the clouds,
more light will reach the surface of the earth. (However, we may
not say that the clouds opened so that sunlight might reach the earth,
though this may in fact be good or harmful for the crops. To make
such a statement would be contrary to the rule that effects must be
related to causes proportioned to these effects — causis debent pro-
portionaliter respondere effectus.’) Only in the second case (d, %) is
accidental cause opposed to necessity. Yet, even this one must be
qualified. For if a man digs a well deep enough at the very spob
where the treasure is buried, he must of necessity diseover it. But
if this occurred always or frequently, (b, 7i) would become a case of
(b, 7). Such necessity makes some people believe that there is no
difference between these various cases of accidental cause, namely,
that (b) is reducible to (a) ; (b, ) either to (b, ©) or to (b, 4%) : (b, %)
to (b, 2) inasmuch as digging the well at this spot must result in
discovery of the treasure already there ; (b, 43) would be reducible to
(b, #i%) inasmuch as the man who so discovers the treasure would
believe it was there so that he might discover it, as if he were the per se
cause of this good fortune —for the fortuitous character of good
fortune is soon forgotten. There is nonetheless all the difference in
the world between (z) the necessity of following a muddy path to reach
& certain place ; (#) to discover unexpectedly something worth while
or harmful ; (42Z) to believe that there is an order of effect to cause,
per se or per accidens, where there is nothing of the kind.

Now notice what can result from an easy confusing of one type
of accidental cause with another. If the accidental cause termed
chance (b, it) be identified with that called removens prohibens (b, 1),
the result will at once be a case of causality, per se, necessary, yet

ABBTRACTION FROM MATTER

S utterly fortuitous in the sense of (b, %). If I draw your chair away

just as you are about to seat yourself, yet by some sort of curious
reasoning can maintain that, though I foresee the result quite clearly,
I do not in the least intend it, then I become per se cause of your fall,
hecessary cause of it, yet chance cause of it. Democritus seems to be
in this position,-since he holds that a concourse of atoms formed the
whole universe by chance and that all happens of necessity. It is

1. If we fail to obey this rule, the doctrine of final causality can be made to look
grotesque, as Aristotle shows in Physics, I, ¢.8.
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noteworthy that several pre- .

(automaton) the suprem}a, ﬁfj izzg?tézz S\zent t,S(; far as to see in chance meeting seems swallowed up, as it were, by per se causes. But such
its nature. There is of course a sense in’ gli helt o need.to analyse an analysis is pointless, for it excludes exactly that which makes the
accrdens, has no nature and is undefinahl %‘bjChance’ being ens per - meeting fortuitous (b, %), namely, the different reasons why Socrates
they failed to analyse the notion of cha . hi $ may be the reason and his debtor go to that place at that time, and their desire to meet
to proceed is thig way is to attempt enc? which 7s definable. But v or avoid each other if they knew where or how, and the absence of
terms of the unknown, of per se inpten)g?s ar}amon of .the knowx} in all expectation on the part of each that the encounter would happen
brecisely what we do when we say that o do per accidens. This is _ then and there. Per se agency is of course present. But the duty

sorder, and reason of unreason. And so Wz er 1s the per se effect of - of reducing the per accidens to something per se does not mean that in

€Ver 1s per accidens must be reduced to so rezﬁ;‘lsle the ada;’;e Wh?‘t' the end per se must replace it. The agent and his express purpose are
how the reverse of this statement may f 1 mel g per se.” Notice . i essential here, while something, which he would pursue or avoid if he
Interpretation. For most authors an};i eo tOW doglcally from its mis- 3 had foreknowledge, happens unexpectedly to what he intends, or in
it to mean that in 5 Proposition like this n aISI modern, understand 4 lieu of what he intends, in this particular action. In other words, the
ly (ef. b, %) run down by a truck,” we One,  oerates was accidental- = fortuitous occurs (1) to a per se agent who (2) would have acted for the
of his death namely, the mass a;1 d cmalr? égnormg the per $¢.causes sake of, or would have sought to avoid, something which happens
attention, the weight and momentym fslzhency of Socrates, his in- 3 outside of his intention. The encounter may be quite expected and
that we thus overlook the fact that ° 4 e truck .and so on, and ‘ foreseen by a third person who knows the intentions of Socrates and
could not fail to die, But thisis a bad blunder these Clrcur{nsta.nces he 2 his debtor, and to this third party, will therefore not be fortuitous ;
ly, in our report of Socrates’ fata] un Pfg' The term  accidental- but if he did not know that they did not intend or expect either to meet
Rather it acknowledges the truth th ta?m o, overlooks nothing, E or avoid one another on this particular occasion, the third person
reasons for his death the fact remaj : f-,hm pite of the determinate would be ignorant of the encounter qua fortuitous.

what was about to I;appen as he Crgsseda:hseoczates Was unaware of £ Now, how can the converse of our adage come to be stated as a
Any rationa] agent who cannot ke ep all of street then and there. logical conclusion ? It is simple enough.. To reduce accidental causal-
is liable to be ap accidental sagse of e 1;'cums§)an_<{es under control ' ity in the fashion described, is actually to identify the two. The
explanation by means of 1o more than det ype (b, i7). The pseudo- per se is watered down to per accidens. Let us recall the impossible
twofold confusion. First, the accidenta] erminate causes rests on a 7 enthymeme mentioned on an earlier page : since Socrates can meet
with (b, 4) ; second, it i ;,ssumed th ’Icl ah canse (b, ) is identified i his debtor just as effectively by chance as by design, it follows that
(e.g., b, %) is a per se effect, as if inao N Etever happens necessarily : everything can be accounted for by chance. Now an application of
reach a certain spot (A) were quite the slegne 1:: ﬂe;xamp%e, the wish to ‘! Occam’s razor will be made : but whatever can be accounted for by
through mud (B). The whole point is that B) isenvgiulngness to walk i chance requires no other cause. Therefore the proposition ‘ what-

itsh]c;l;%}% hinevitablef, Sfmd éven per se connected with (Apir S(;’Il‘l?ze?ii% , a

e cause of Socrates’ ndi o

sarily follows when it Strﬁisiﬁrtuﬁitrej:i% tgo}lgh his death neces- " same as ‘mutations produced by chance’; therefore chance can

though he could see that Socrate.s was don ? river the per se cause, o account for all there is in nature. But does it? And, if 5o, how?

the actual impact. Ang it is a blessin th:t gr %few seconds before What would be thought of a christian science forever ready with the
g rafic courts appreciate - bious declaration that everything found its explanation in the fact

this ?@\?tter than writers on philosophy. . ¢
ow let us see how ¢ whatevep is that God made it or could make it ?

somgthmg per se’ can logically be turned

ever happens per se is reducible to what is per accidens’ should be
preferred to its converse. Now, ‘random mutations’ means the

i)
S
Q
S
8
&
3
[}
o
n
(=4
o
@
]
]
jo})
o
Q
@
2
g
L4

into i ;
its converr"s[‘(;ie s{)tplhsisblil' i 3. Explanation and possibility
bt s of b There is nonetheless a sense in which science does have the duty
vegetables ; he there . € of buying ~ of showing that a thing is possible. In geomet , for instance, it is
chances upon a debtor of his whom he had possible tc% construct angequli)latera.l triang%e, Whigl therefore ‘e;dsts.’
In mathematics, constructibility implies existence ; if our triangle is
possible, if it can be constructed, then it is by that very fact a valid
object of mathematical science. For instance, having constructed a
plane triangle, it will now be possible to extend its base, which reveals

™.
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that the exterior angle so produced is equal to the two opposite interior
angles ; from which we can now demonstrate that the angles of any
plane triangle are equal to two right angles. This property follows
necessarily from what s plane triangle is. In nature, however,
possibility will not be quite of this kind, and will never of itself provide
a basis for profitable reasonings. Anyone can see that elephants are
possible, for example, but this Possibility is known by hind-sight and
throws no further light on what an elephant is, or how he is possible.
To show how the elephant is possible as we do the equilateral triangle,
we would need to know its inner essential design and there perceive
how such a beast can come to be. Even from such knowledge, which
no doubt would need to draw upon the whole universe, we could never
conclude that elephants do in fact exist. To achieve this conclusion
we would have to show how, from previously existing things (A),
elephants (B) necessarily proceed, on the assumption that if A, then B.
An analogy may clarify the distinction which I am trying to
establish. There are two ways in which a2 man may know a motor-
car. Without in the least understanding how it functions, he may own
and drive one. He will then be quite aware that motor-cars are
possible, for he has immediate experience of his own. But he will
have knowledge of these machines in a very different sense, if he also
knows how they function and how they are manufactured. Now the
man who is satisfied with randomness without aim as sufficient explana-
tion for the origin of species will be like a person who would find a suffi-
cient reason for motor-cars in the simple fact that they exist. The
latter individual may attempt to render his position more acceptable
by arguing that no contradiction or impossibility is involved in the

metals and alloys needed for a motor-car ; that random scrambling -

of these metals could explain the formation of the proper parts ; and
that further scrambling could result in the final assembly of this
convenient means of transportation. But does this sort of elaboration
really help? Surely its only funetion is to camouflage a basic position
which remains unchanged : motor-cars are possible, they can be, and
this explains the fact that they are. It explaing nothing of course.
Actually it is a statement that explanations are not to be sought.
Now if we are right to reject a pseudo-theory of this sort as
accounting for motor-cars, why are we not right to reject a similar
tale offered as explanatory of the nature and origin of species? Are
the works of nature manifestly so much less intelligible than man’s?

in them? The fact is that to understand the simplest forms of life is

re and workings of our most
complex machines, because there is in nature so much more to be ",

known, so much more intelligibility than man can achieve. Natural -
Selection, as Darwin put it, “is a power incessantly ready for action,

obscurity by denying purpose -
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is i erior to man’s feeble efforts, as the WOI"kS of
?&éielggiisgﬁig}:)fs ljkprt.’ ’  Perhaps we should ask om:selves if the
very superiority of nature’s works, and the consequent qlfﬁcul’zly mgx;
must face in understanding them, have anythmg to do with ’561111 enmef
to ruthless over-simplification, such as that v‘vhlch leads t? 3111; eozyrc;l
unguided randomness as proper and sufficient cause of all natu
thlngISI-l fact, though, most knowledge of possibility in nature 1§.of tl:;
hind-sight type, and even when we reacb some qnderstar_l 1:11g 2
concrete possibility we can never do away with the first. ForJc ilns anaré
we know that there are planetary systems, and several hypot esssa11
in vogue to account for their formation. Now suppose “i? even uury.
learned how they in fact come to be, as we know why ecl blises Ozcthis’
we would then understand how they are c:oncretely poss;1 e,fze + this
possibility would not be the reason they exist, any more than Igavm
possibility of the universe can be the cause of its qmstence.th : theg
shown that planetary systems are _p_osmble, we might see tha 'bley-
are necessarily possible — a possibility opposed to thef 1mfos'51ma ;
but this is as much as’' we could hope for. ’_lfhe study o I;)a, ure iy 13;
therefore be viewed as progress from what is knowq to fe1 possi lo
because it is there, like an oak tree, toward understanding of t tle prospi3 ?
reason of its possibility — which is the same as knowl(.ad_gfa 0 ‘{Vlsu cau vel.‘
Still, it must not be forgotten that the lattfar p0551b111ty1 " 'n? o
account for the fact, no matter how exhaustive the knowle i;e }(;ants
that is required for its possibility. Planetary systems gr elep ants
remain contingent things, no matter how clear it may ?CIOIEGG- ot
they can exist. All of which goes to show how essentl?,1 1 ls'ble
distinguish the possible as opposed to the necessary, from t e Ifiosmfor
as opposed to the impossible — and how easily the one is taken
the other.

Let us return to our random mutations. There is an anzlogy
between throwing dice at random and t_he way nature pro u{;&i
individuals and new species, an analo_gy like that Darwin dsa.w e
tween conscious and unconscious selection. We obser‘.vg ran %m >
tributions of spores, and very few of .t'hese come to frultl.on}; ov:;,S =
there anything unscientific ir;n?bserv;nglth'zft;t1lv‘Irlllfségl(:gtl;1 :ﬁ: tcl)]géz ewthat

soon be no mushrooms? Isi _ .
gfsr ?svl‘{:al,lslgnable ? Must we refuse to see that if nat‘;urg dlgfnot It;esrc;r,:
to random mutations, new species would not arise? - na ut <
randomness-is analogous to the sort We use on purpose, asl_ltn cag th;ge
dice, we simply cannot identify it with accidental causality gf the
type (b, 72) without destroying the analogy. Both .mst:nlces i
random, however, can be partly redqced to .the a,cc§deil a ca.m o
(b, ) inasmuch as no purpose deternpnes ?Vhlch particular slf)er "
fe’cundate the ovum, or which pellet will strike the game — so far as my
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Lavishness and waste are
re to defeat‘uncertaihty in
Like the average hunter
S With economy. Theré

purposeful,

It is interesting to ﬁote th
’ S5t . that they who seek in aiml
n:;}{fajcl?ns a principle of natural selection, appeal nonethele:: iorzndgm
brinciple, namely, the ¢ struggle for existence.” Why should liggxfé
nt by ‘favourahle ’

things. “struggle 7 to exist ? And what is meg

, but, like the Nous of Anaxagoras, they

There is a type of mind av y gibility w, may
) 1 averse to any intellieibil;
achieve by granting purpose in nature, by granting : e
H

©yes were produced for the sake of seein i  Jor example, that
g It is obviousl i
to say that we can see because we have eyes, or can Waﬂlﬁgﬂgsgﬂz

have legs. If 3 man is sati ‘wi
. satisfied with the latter type of i
frowns upon ¢ €yes are for the sake of seeing and algcrep prodlfggcsloflz;r lfhleltg

to be utterly obscure.

Finally, it would be unjust to imply that all scientists scorn the

. Very eminent,
. H. W‘ad‘dington, and even
t living things are un-

(To b contimmed.) CHAPfLES DE Konmvex.,
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La vision philosophique d"Héraclite

Que penser d’Héraclite? « Cest, pour Schuster, un sensu.
et un empiriste ; pour Lassalle, un rationaliste et un idéaliste.
fondement de sa doctrine, Teichmiiller le trouve dans sa phys
Zeller dans sa métaphysique, Pfleiderer dans sa religion. Pour T
miiller et Tannery, sa théologie est venue d’Egypte ; pour Gl
de Zoroastre ; pour Lassalle de 1’Inde ; pour Pfleiderer, des m;
grees. Pour le méme Pfleiderer, la doctrine héraclitéenne du
dérive des théories générales ; pour Teichmiiller, les théories gén
dérivent de l'observation du fluz. Pfleiderer fait d’Héraclit
optimiste, Mayer en fait un pessimiste ; il est, pour Schuster, |
zoiste ; pour Zeller, panthéiste ; pour Pfleiderer, panzoiste, pou
salle, panlogiste !» Depuis que M# Dids effectuait ce sarcas
recensement, la liste s’est allongée : pour Macchioro, Héraclit
un prophéte, un initié, un bacchant ; pour Gigon, il est un Aufkl
pour Kirk, une sorte de Victorien égaré dans la Gréce archaiqu
J’en passe une foule d’autres.

On éprouve quelque répugnance 3 méler sa voix 3 ce co
discordant. Il est de mode d’en rejeter la cause sur Pobscurité d’I
clite lui-méme. C’est 13 un des nombreux spectres dont P'histoi
la philosophie est encombrée et sur lequel les exorcismes les
vigoureux n’ont aucune prise. Nous nous inserivons en faux c
cette tradition morte. La pensée de I’Ephésien est limpide
documents dont nous disposons, abondants et incontestables. F
les Présocratiques, il n’est sans doute pas de philosophe dont les i
tions soient plus manifestes : il suffit de lire l'ceuvre avec les m
yeux ingénus qu’Héraclite se flattait d’avoir et de retrouver la v
originale du monde dont il s’enorgueillit & maintes reprises.

cette conception fut en effet beaucoup plus intuitive que diseur
c’est ce qu’établissent sans conteste les textes dont nous dispo
A Pencontre de Parménide qui presse sa conception au point d’en
jaillir une intrépide série de raisonnements systématiques, Hér:
est un « voyant » pur : aucune argumentation n’affleure dans
ceuvre. Ce n’est pas que I'Ephésien dédaigne la synthése. Lo
14! Mais sa pensée, pour étre fortement synthétique, ne d
jamais dans le systéme. :

Cette distinction entre synthése et systéme est d’une ext:
ifnportance pour V'interprétation de la philosophie héraclitéenne.
pourrait exprimer leur différence en disant que la synthése ramér
tronc et 4 la racine, tandis que le systéme ramifie. Leur déroule:
fait appel 3 des logiques différentes. La synthése est régressive ¢
cherche le principe, le centre de perspective, le point de vue par



