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The Nature and Use of Syﬁiﬁols in Science

S \*omen symboli sxmxlltudmem et cal-
]ectxoncm importat. ‘
8, Tﬂoum L

Logic, mathematics, and several departments of natural science
must resort to symbols.as distinguished from names. In logic and
mathematics, symbols are the signs of what is now called ‘ formaliz-
ation ;’ and when Eddington, for instance, speaks of ‘ the symbalic
character of the world of physics,” by symbol§ he means something
quite different from the linguistic signs we use to express the ob-
jects of what he calls the ““ familiar werld,” or to talk about symbols.?

The origin of the word ‘ symbol ’ may help us to understand how
it differs from a name. The Greek noun !symbolon’ comes from

the verb ‘ symballein ’, meaning, literally, ¢ to throw together ’ : syn, ,b‘lmo ot % 72’1 a//‘“‘

with, ballein, to throw. Hence-the-meaning-of symbol-as-the-resu
-dt.throwmg together a heap, or collection.? The word was us __Qd\to
mean a sign of ax agreement, like a weddmg—rmg,%f' membershipin a8~
group, such as a uniform, or a passport ; or a sign of rank, as the
insignia. of. ofﬁce.mea‘llnge ‘have the general meaning of ‘sign’, in
which sense even a word is a symbol. But when we employjarbitrary
s1gns as logicians, mathematicians, and physwlsts understand them,

¢ symbol ', (With regard t0 8 more  general meamng of sign, (is used
56 a synechdoche, seeh-as the word ¢ animal ’ When restricted to mean”

¢ irrational animal ’ as/ ’d1st1ngu1shed from ‘ man’, though man is no§
less an animal. { '

ﬁ.:/g,,
; .
I. NAMES REFER TO THINGS THAT ARE PER SE ONE

Our usual communicative signs are words or names. Now we
should note that whenever we can give a name to something, it is
because our mind grasps the thing, or the operation, as something one
per se, such as ‘ man’, ¢ Socrates’, ¢ magnitude’, ¢ circle ’, ¢ to tun’,

1. In III Sent., dist.25, q.1, a.1.
2. The Nature of the Physical World Cambridge, passim.
3. This meaning is retained in the term ¢ Symbol of Faith’, such as ¢ The symbol of
the Apostles’, which means a ¢ collection ’ of propositions held by faith; assembled in re-
sponse to the particular contingent needs of the time, as distinguished from an intrinsically
ordered presentation of doctrj'ne. Cf. 8t. THoMAs, [la Ilae. q.1, .9. — Apropos of the
“definition of umber. [Lo7d_RusselDsays “ it is clear that number is a way of bringing to-
gether certain collections, namely, those that have a given number of terms.” He qualifies
numbers as ‘‘ logical fictions ” and * symbolic constructions '’ (Introduction to Mathematical
Philosophy, London, Allen andyin, 1930, p.14).
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/ Bl it Antaran pealoo ‘
‘to taste’, ‘to add up’, efe. 'Hewever——we—dcr—m, 5 - e a
simple name for ‘ a pale house-building flutist . The individual who Ry

and8058 by the name of ‘Oscar’ may ‘be K'person who is all these Things ;-
V\é;\{in reality, &8 1S oné per se. But whatever Oscar may be, his-
being in_realify one per se¥does not make 'his being ¢ pale’, * flutist
and ‘ builder’, one in notio‘;}ékfor t,her%{is no per se connection bet-

%~ ween any of these things,: ADe & man without any or all of
Ny o .. such notes, or be subje'ot&one of them without the other — though
(Lg.f-wl’ —~""7"" _ there may be good enough reasons why this man is a flutist, (e.g.
inclination, ability, choice, and practice), why he is pale (always in- .
doors),and why he can build a house (sufficient income, etc.). Yet, e Yl st

all & that cannot be named as one quality. @we' could say is ¢ This-
same fellow is all th'&se things together ’, or, ‘ he belongs to the class ~ s
of people who are all thse things together ’.! ) Although we .can. . /ﬁ}ﬁ‘"“ 2
devise no single name to signify the characteristic of such a class, we .
(y,-g‘? cangassign to it a symbol, such as . .

“ ow the important thing to note is that the symboly in the above-
mentioned context, stands for ¢ the property of a class’ whose every
member is both ‘ pale’, ‘a flutist ’, and ¢ & housebuilder’. In other
words, the symbol stands for a combination of notions. But the name
‘ triangle ’ also stands for something that implies many notions, viz.
‘figure’, ‘plane’, ‘bounded’, ‘three’, ‘lines’, *straight’. The
words ‘ figure ’, ‘plane’, etc., like the words ¢ pale ’, ‘ flutist ’, and
‘housebuilder’, have meanings independent one of the other : a ‘fig-
ure ’ may be not plane, but’solid, i.e. bounded by a surface ; things
may be ‘three’ without being lines’, and ‘lines’ without being
‘ straight *. Nevertheless, these two sets of notions have a radical J-Jﬁs/
difference : the notions implied by the word ¢ triangle’ do constitute, i b rﬁ’" ] st d|
actually, a single notion ; the notions referred to by the symbol y Ot 3o v Lo

. . . o / gty o
do not. No name has been.or could be.designed to signify the com- o ’1 n::l o @ Jﬁ*“

bination of ¢ pale ’, ¢ flutist ’, and ¢ housebuilder . At f“’“ e a0
One might object that this is irrelevant inasmuch as all those ""’i?kaﬂpl )rw ,w‘ﬂ"
words could be strung together and form an uninterrupted sequence et fw‘{f""’% J{_‘i 4
of syllabes — as some languages permit. However, it is not oral _, . /((,4‘7" 07) .fwa"*‘
or visual structure that constitutes thk name. Since words signify by jL ‘
______convention, a sign such as a name iswot at alliessential to what it is ~*
o used to signify ; on t}ﬂf other hand, what the name signifies is indeed
essential to the name:3”A conventional sign is a name only when the
signified is something one per se. If, in some language or other, ‘ pale,
flutist, housebuilder ’ might be written as a single word, this fusion
would involve nonetheless as many names as there are distinct, sepa-
rable meanings conveyed.

1. In terms of the ‘ calculus of classes ' Oscar beIongé to the class which is the logicd]
product of the three classes : ‘ things that are pale’ [a],  flutists ’ [b], ¢ housebuilders ’ {e]
viz. (a x b)e, or (ab)e, whose product may be tepresented by nny, single, aibitfafy sign
such as y.
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o ) ‘
For the present, it e enough to realize that the mind can pebeto- ol
L\ gether objects wich oapeet form something one per sqsuch-ana-triangle- an J ea A, L,

| express combination in the mode

of something one per se, by meais of a singlee arbitrary sign that is not
a name. We must take note of this ability of the mind to prescind
from the difference between what is one per se and one per accidens —
- asdistinction which ¢ nonetheless fundamental,to knowledge of ‘ what’

. tﬁ_ings are in themselves. -~ _ ORY Y

II. NAMES, SYMBOLS, AND INFINITE NAMES

To grasp more exactly what this type of symbol is, it may. prove
helpful to oppose it not only to the name but also to the opposite ex-

treme of a name, viz. the ‘infinite name’ ; for the symbol lies -

between the two. Words, in general, whether nounsor verbgare vocal
sounds —and written words the signs of spoken words — that signify,
by convention, things as we know them. When we name things, such
as this particular kind of animal called a ¢ horse ’, we do so through
the mediation of some conception of the thing we name. The name
“horse ’, or its equivalent in any other language, is not natural to the
horse : it does not belong to the horse in the manner of a part of that
animal, nor of ‘ what it is to be a horse’. Neither does the vocal

sound agreed upon signify our conception of a horse as a conception ;

though the name may thereafter be used to signify the conception,
and even to mean the name itself. While the thing is named only
inasmuch as we know it, and named, therefore, by means of the con-
ception we have of it, it is this particular kind of animal that we call
‘ horse ’, whereas that one we call ‘ hen.’

At corvm e

P

Ml-"‘
1. Failing to make these distinctions we might easily stray into some classical examples .
. » . . . . . Py %
of sophistry, such as : ¢ Horse is a name ; and this animal is a horse ; therefore this animal
isa name’. ARISTOTLE pointed out that “ the most prolific and usual domain of [apparent e
reasoning and refutation] is the argument that turns upon names only. Itis impossible in Vil
a discussion to bring in the actual things discussed : we use their names as signs instead "
of them ; and therefore we suppose that what follows in the names, follows in the things as > Q.
well, just as people who caleulate suppose i regard to their counters. But the two cases e
[names and things] are not alike. For names are finite and so is the sum total of sentences, . e
while things are infinite in number. Inevitably, then, the same phrases and a single name, u,.fJ“ P rice
may relate to a number of things. Accordingly, just as, in counting, those who are not 1 € i J" o
clever in manipulating their counters are taken in by the experts, in .the same way in ar- ~ &0~ '»é'j
guments too those who are not well acquainted with the force of names misreason both in o
_ their own discussions and when they listen to others. For this reason, then, and for others A
to be mentioned later, there exists both reasoning and refutation that is apparent but not ™ |
real " (De Sophisticis elenchis, c.1, 165a-20). The confusion of * conception’ and * thing’ "‘f“%‘
provides a similar opportunity ; it constitutes the very basis of some new, so-called dia- !Jk,,'«'
lectical philosophies. HecEL, for instance, finds fault with textbooks on logic, because they £ 1‘
fail to observe that ““the individual is the universal’ (Logic of the Encyclopaedia, n.168). P
HeGEL would he on solid ground if he meant thatin the enunciation ¢ Socratesisa man’, the f’.«d
copula ‘is ' implies an identity of particular and universal. * Man’ can be said of Socrates o
F ul
L o
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. Now, the cont
an infinite name,
of anything wh

"N false; #lor Plato

intended to impiy t
founds his own ¢ dial

radictory of g
viz. ‘ not-man ’.

given name such as ‘ man ', is ealled

An inﬁnite name may he pbredicated

atsoever thas is op 18 ot (e.g. ¢4 carrot is not-man ’

he “ contrad
ectic’, it me,

of many * 7 viz., that Socrates ig
mind in ¢omparing the notjon ‘man’ with

within the mind.

Empin'om"iticz'sm, Lg

lute negation, it merely removeg g meaning-

", and posits nothing in jtg stead.? Evep

iction in th
ans that ¢ §
asserted to

man ’ that can be saiq of Plats as wall, It is
‘Socrates is g man ’is true, ¢ Map is Socrates
» and Plato i not, Socrates, It Heerrs statement ig

€ very essence of things upon which Ley:y

ocrates ’ is identieg] with ‘ man qu pre licable

be the relation of universality formed by the
this man ang that — 5 relation wholly of and

ialectic appended, by the publishers, to his Muaterinlism and
NIN points out how ¢ the metho] of e

XRositiqn or study of dialectic in

3
s,

general ”’ ought to begin by revealing the contradiction; so basic to this pew phil phy,
in “a current proposition of the simplest type : the leaves of this tree o en ; John is
aman; Medoris g dog ; ete, H EGEL noted, in 5 flight of genius, thatThere is already dia-~

lectic even there : Whay 4 pariic
ARISTOTLE had already said in hi
house, which would be none of tho,

ARIsToTLE did teachi

dar is universal. Thig [Lenin"goes on to say] is what
] Metap/z.ysics ! ‘We cannot think house a.bstra.ctly, the
Se we can see.’” Lgniy gives no exact reference. What
is not a this Something, which can bepointed out H

that the predicable universal does not really exist apart from the many of which it can be

said ; that there can be no becoming of ¢
of this house oy of that, (M, elaph.

0.3.)

L «...Non homo non est nomen,
determinatam, ut somo ;

minatum, yg Sortes.

determinatam persona,
dicitur de ente, et non ente, Unde non ho
si dicamus, chimaera
sicut cum dicitur, equus est non homo,
iectum ad minyg existens :

in rerum natura ; ut

ente, ut Boethius et

erat nomen positum ¢

Non enim est oratio,

compositis ; similiter

sed quia im

aut personam deter;
Sed hoc quod dico 7
m significat, Imponit

what a house is ', L.e. of the Very notion, but only
» VI, e.15, 1039 b 25. Cf. Sy, THOMAS, De Bnge et Essentia,

Omne enim nomen signifieat aliquam naturam

minatam, ut Pronomen ; aut utrumque detep-

won homo, neque determinatam naturam neque

ur enim a negatione hominis, quae aequaliter

esnon homo, et de eo quod est in rerum natura, ;
Si autem imponeretur g Privatione, requireret sub-
ponitur g negatione, postest djcj de ente et de non

Ammoniug dicunt. Quiq tamen significat per modum nominis, quod
potest subiicj et praedicari, requir

itur ad

minus suppositum in apprehensione, Non autem
empore Aristotelis sub quo huiusmodi dictioneg concluderentur,

quia pars eius non significat aliquid separata, sicut nec in nominibus

autem non est negatio, id est oratio negativa, quia huiusmodi oratio

Superaddit negationem affirmationi, quod non contingithic. Etideo novum nomen imponit

huiusmodj dictioni, v

ut dictumv est » (S, Tuomas, In,

2. « Negatio autem cst dy
hoc non inegt illi. Alia est neg:
sed infra metag alicuj

visum, sed infra genus animalis g

huie quod dieo unum
quia negatio digjt tan
minet subjectym, U
habere affirmationem
enim potest djej tam

Praeter « qu
tam absenti;
nde absolutg

eatio in

uod natum
od est,
un alicujus,

0cans eam nomen tnfinitum propter indeterminationem significationis,

I Periherm.,
plex : quaedam simplex per quam absolute dicitur quod
genere, per quam aliquid non absolute negatur, *
us generis ; sicut caecum dicitur non simpliciter, quod non habet

lect.4, n.18),

est habere visum. It haec adest differentig,

in negatione,» idest per quam distat a negatione : :

seilicet quod removet, sine hoc quod deter-

negatio potest verificari tam de non ente, quod est natum

» quam de ente, quod

chimaersg quam Ja,

st natum habere et non habet. Non videns

Pis quam etiam homo. Sed in privatione est quae-

LENIN
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‘man’ in ‘ not-man ’ is in no way what this term would be presumed
to signify, although it must be had in mind if the import of the nega-
tion is to be understood. _Now, inasmuch as ‘ not-man’ does not
signify any definite thing or nature, and.is predicable of what is not as
well as of what is in any way, it is not really a name at all.” For want
of a recognized expression Aristotle called such a negation an indefinite
or imfinite name.! - Yet, inasmuch as the mind invests this negation
with-the relation of predicate, the infinite name is something one ac-
cording to reason,? for it is true that the 34tfte Snfinite name can be

said of anything, except of that which it negates. p abaoluta amdd .

The abschwte negation expressed by the infinite name,should not
be confused with the negation that is confined to a given genus. Ewg,
the expression ‘ not-white ’ may. be interpreted in two ways. [a] Ei-
ther as an infinite name : and then it can be said of anything, such
as number, angel, black, nothingness, etc. ; it7is in this sense that we
may say ‘Anything is either white or not-white ’.  [b] Or it may be
understood as a negation within the genus ‘ colour’ ; then it may be
said only of the ¢ colours’ that are not white. In the genus triangle,
not-equal-sided means ‘either isosceles or scalene’; in the genus
“tree ’; ‘ not-oak ’ remains confined to all other kinds of tree. But if
every negation of a name, such as ‘ not-man’, were conceived as a nega-
tion in a given genus, that would imply that all things, as well as what-
ever is impossible, are of the same genus, as ‘ colours’ are, or ‘ whole
numbers ’ —unless ‘ not-man ’ were understood as a negation within
the genus ‘animal’, which should then be interpreted ‘any non-
human animal ’.3 :

dam natura vel substantia determinata, de qua dicitur privatio : non enim omne non
videns potest dici caecum, sed solum quod est natum habere visum. Et sie, cum negatio,
quac in ratione unius includitur, sit negatio in subjecto (alias non ens, unum dici posset) :
patet, quod unum differt a negatione simpliciter, et magis trahit se ad naturam privationis,
ut infra decimo hujus habetur » (St. Tromas, In IV Metaph., lect.3, n.565).

1. Perihermeneias, c.1, 16 a 30 — Cf. St. Tromas, Ibid., lect.4, nn.12-13 ; lect.5,

P wtw*"(‘(‘:f

~M11, 18. -
SN, . . P .

1 2. Ibid., ¢.10,19b 5. «...Non homo non est nomen, sed est infinitum nomen, sicut,
non currit, non est verbum, sed infinitum verbum. Interponit autem quoddam, quod
valet ad dubitationis remotionem, videlicet quod nomen infinitum quodam moro significat
unum. Non enim significat simpliciter unum, sicut nomen finitum, quod significat unam
formam generis vel speciei aut etiam individui, sed in quantum significat negationem formae
alicuius, in qua negatione multa conveniunt, sicut in quodam uno secundum rationem.
Unum enim eddem modo dicitur aliquid, sicut et ens ; unde sicut ipsum non ens dicitur
ens, non quidem simpliciter, sed secundum quid, idest secundum rationem, ut patet in IV
Metaphysicae, ita etiam negatio est unum secundum quid, scilicet secundum rationem.
Introducit autem hoc, ne aliquis dicat quod affirmatio, in qua subiicitur nomen infinitum,
non significet unum de uno, quasi nomen infinitum non significet unum » (In /I Periherm.,
lect.!, n.3).

3. HrarL, forinstance, does not take note of this distinetion and, owing to still another
confusion about the nature of the relative negation (i.e., * negatio in aliquo genere vel sub-
jecto’ (In IV Metaph., lect.3, n.565) he aveordingly reaches the statement that even




e S

S 5 oy gt ANLAST (W2 tea D ey £ e e G el el eilTe “,{/ (_\Y—GU ¢ .
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Now, since the mind can bring together objects which do not
belong together in virtue of what they are, and which in themselves do " b‘/ .
_ not form something one per sé ; since we can relate to one another Y o ﬁ;d oty
things that are quite untelated in themselves, making, €.£:.3. mentally ~* -3 £,

A 1)
ardered_whole out of a heap, to such a whole, which has no proper Zé"’;{’:?;,\,&.-(u
ot

name, the min an assign an arbitrary sign in the mode of a name &
- Guch asign %ul@ 56 a symbol implying reference to the original mean-
* ipg, viz., ¢ collection.’+ ~Orly a symbol, in this sense, could be the

substitute for a name,(@ id used to_signifyywhat has no more than

the unity of a collection or Tncidental whole. This, then, is one mean- W UL
ing of ¥ symbol’, to be distinguishéd over and against both ‘ name ! M'Vp& 4 ,m,é-f/,,w
and ¢ infinite name ’. e
For instance, in the statement ‘ all the objects in this heap are, ;
together, 257, viz. : a shoe, a cabbage, a sheet of newspaper, ete. ;//'*"i .{;7;.;;1 L ,,. (&
concerning them we can distinguish a twefold. unity : one which is7* * erz,wh ,,,Jw'f *}_S)
theirs because they are here, heaped in the same place ; the other 1S i Thee on Lhay?! o ,,»a‘(’ -
e due to the fact that each is an object and that together they are 25, shet?® )n.;?. 3
s s In either case the reason why they form a whole is extrinsic to Whatmv"”qf’ ” e wwj Y el
. X those things are, namely the place they have in common, Or the fact o fio " [° i
Pt that each and all are invested with the intention of ¢ object ’y and that, 5 e+ e w
the mind can group them in tHaterespect as if they were a whole, vit. ¥ o™
a totality of 25. No matter how different, things such as a horse, a lnes s 2
point, a sneeze, and a relation of identity, can be brought together by =~ j;_ PR
the mind under the heading of ¢ objects ’ and be set forth as an instance A *°
of 4, where ‘4’ is the symbol of such a collection.

11I. THE SYMBOLS OF LOGIC AND OF MATHEMA’I;‘IC‘S

Symbols are used in the logic of the syllogism considered as to
form ; such as M for the middle term, P for the major extreme, and S

contradictory terms have a middle (op. cit., n.119). Actually, the opposition of the latter
terms, such as ¢ white and not-white in the genus colour ’ is also one of contradiction }
whereas the opposition ¢ white and black ’%is not, though ‘ black ’ is of course ¢ not-white ’.
Now, between ‘ white’ and ¢ black ’ there are intermediate terms, such as ‘ grey ’, ‘red’, 0€/‘L
etc., each of which is not-white. Perhaps HeeeL—who seldom stops at such details to S Vi
explain himself — implied that, since between ¢ white’ and ¢ not-white that is black ’ - (B,Vj:
there are intermediary terms, not every ¢ white’ and ¢ not-white * (e.g. black) exclude a W
middle (e.g. green) ; therefore contradictories allow a middle. If that is what he had in ' - ¢
mind, the error lies in failing to realize the difference between the opposition of contradiction J‘ AN 40T
( white ’ and ¢ not-white ’) and the opposition of contrariety ( white ’ and * black ? which .

is of course ¢ not-white’). He appears to assume, therefore, that in the traditional under- '74 e e
standing, ¢ to be not-white ? ijs commensurately the same as ‘tobeblack’. But this assump~ -

tion would be of no help to HeeEL, since.’ black ’ is a contrary, not & contradictory term. i}

A similar indifference to the distinction between contrary and contradictory appeats in the

Formal Logic of Aucustus DE MORGAN (London, Taylorand Walton, 1847) who states, quite

pluinly ¢ “ Iintend to draw no distinction between these words ” The examples he gave

wore  tree and not-tree, man and not-man ”’ (p.37). This neglact leads to some unfieces=

rarily confusing statementson ‘theuniverseof discourse’, that are genemlly taken for gmnted.

T e e e . . . . o
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THE NATURE AND USE OF SYMBOLS IN SCIENCE 8t L

abbreviations of names : they are not succinct ways of writing Sub-
ject, Middle, and Predicate. In fact, these particular letters have / /ﬁg"‘ K
a distinct drawback inasmuéch ‘a$ they appear to be subst1tu&€s'75?>— ‘
words. We may, with advantage, replace them by 4, B, ¢'— which dra
correspond to the alphabetic order (from which Ar1stot1e chose his
symbols) — provided they, stand for ahything that.may be invested

with _the logical intentions of éxtreme (4, C) or middle (B) terms.

The symbols of formal logic are called ‘ transcendent terms’ because

they signify ‘ omnia et nihil’ : everything and nothing.? B, for ins-

tance, would signify anything that can be invested with the logical

relation of middle term, yet not any such thing in particular ; it stands

for whatever may turn up as the middle of a syllogism, such as ‘ man’

‘triangle ’, or ‘impossible’. What these things have in commor}, ae indreated er The s gl
refers to an operatlon of the mind, whereas in.reality they may be as
incongruous as ‘ point’, ‘ sneeze ’, or ‘ nothing ’. LQ}

The operational symbols of formal logic hgme, in. then' proper
context, the greatest generality and indetermination inasmuch as they
transcend all categories, as well as whatever is conceived in the mode
of a category. (We may syllogize about relations of reason.) Since el 22
they refer to whatever may be invested with the relation of a syllogistic /o) o [’ ' mw,,,cl
term, we might call them °transcendent variables’. These shoﬁm Her w! s ber
not be confused with the symbols of mathematics. E. g., in demon-: l ,4:2'2 Aot g
strating the proposition ‘ If from an even number an even number be { ™ &, ., .
subtracted, the remainder will be even’ (Evucrip, 1x, 24), the actual j: prvitn a7 3
subtraction of the even number BC from the even number AB is not
by itself the demonstration, though essential to it ; and these symbols
differ, in kind and in function, from k¢ transcendent term{*K B C.

First, they stand for and are confined to even numbers ; second, they

for the minor extreme. These signs should not be understood as /YA"’" de " o

1. In his exposition of the Organon, Priora Analytica, ST. ALBERT makes this point on
the symbols of logic. * Et quia de syllogismo loquimur simplici, qui tantum formaliter
syllogismus est, et in omni materia habet poni, et nullius materiae est proprius, ideo termi-
nis utimur transcendentibus, nihil et omnia significantibus. Nihil dico, quia nullam deter-
minant materiam. Omnia vero dico significantibus : quia omnibus materiis sunt appli-
cabiles, sicut sunt A, B, C 7’ (Lib.I, Tract.], cap.9). * Pro terminis autem utimur terminis
transcendentibus : eo quod haec ars communis est, et omni materiae aptabilis, et nullam
sibi determinat materiam specialem : terminos autem transcendentes vocamus A, B, C,
eo quod termini illi nihil secundum se significant : et ideo pro omnibus possunt poni. Nos
enim non quaerimus hic nisi generationem syllogismi secundum formale esse suum secun-

.dum quod syllogismus est : et ideo oportet tales terminos ponere, in quibus non significetur

nisi forma syllogismi : quia si aliquid significarent determinate, non denotaretur in eis

forma omnibus applicabilis ”’ (Ibid., Tract.II, cap.1). — The Borgnet edition of ALBERTUS

M aexus’s Opera Omnia (Paris, Ludovicus Vives, 1890) has long been out of print, but

mimeograph copies, from this edition, of all the logical treatises¥oan be obtained at the X .
Presses Universitaires Laval, Québec, Canada. We know that thé editors of the excellent N
critical edition of the Opera Omnia (....ow7......) are aware of the timeliness of St. ALBERT'S

exposition of the Orgunon. The text is ne'm‘r:n.dv. but may not appear for some time,

unless funds are made available. This is an aside to the Foundations. = 4)/ \
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are used here for the sake of demonstrating a property revealed by the.
subtraction. Need we point out that the result of the calculation ig

not identical with the conclusion of the demonstration ?* The result . -

of AB-BC is AC ; on the baksis of which we conclude that ‘ if from an . e

even number an even number be subtracted, the remainder will be ~fj;¢aﬁ 5,7": RN
“~gven. ~AB : stanalmdetermlnately for any even number, from which ” ,zbv;“" M,,,w” M,J”

< We may subtract any even number BC, part of AB. The difference Tht 7 o
. is therefore not.only one in scope.:_it; 1s~also,deﬁned.b,y different. opara- #7<. T st f e
tions.. The symbols AB. and BC.stand for numbers which may be~*?
the subject of calculation. Specifically, the middle term in.this proof. %5’”‘
is, as such, not a subject of calculation at all : it is none other than the ~:. ~ \ /
definition of even number (viz., a number ‘ divisible into two. equal \
parts ’), which could hardly be symbolized in the subtraction itself ; i ~
while ¢ an even number ’ — namely, any one of the series of even num-.. ;- -"
bers—would be represented by a .symbol of calculation, but not Laf
“even number ’ as such. i

DL T
LSRN

IV. THE SYMBOLS OF ALGEBRA

Note that in the above example we were not seeking to identify
any particular value of the variables AB and BC : the latter are not
signs of unknown quantities to be determined by &vay of calculation.
They are not algebraic symbols if by these we mean tké signs repres-
enting the unknown values .of an equation to be resolved. For a
symbol, e.g. z, may stand for an unknown in two ways : [a] as in the

algebraic rule : x = — }53’ where the values are indifferent, in the

manner of logical symbols ; or [b] as in the particular equation x -+
2 = 5, whose general form is az + b = 0.

In the first instance, x stands for any value such that x = = %:-;‘. i

the equation being no more than the expression of the general rule = ' -
appliedinsolving equatlons with one unknown value, of the first degree, ",
whose general form is az 4+ b= 0. Here, the values of az -+ b must
- be such that they-equal 0. The symbolic expression of the rule raises

no problem of determinate values.

In the second mstance, z stands for an unknown yet wholly
determined value, viz. the difference between 5 and 2, or 5 — 2.
We must note that this subtraction is not used to; demonstrate a prop— .
erty, but merely to identify the value of z, viz. 3.

The same graphic sign may therefore -be a very dlfferent kmd of B
symbol. If we confine the sign of equality (=) to things that can be:

| M},\ (Zg fﬁm Ak M

1" Such a reductlonAls implied nonetheless Yyhe.n._lLls_ﬁg-_ that, con51dered in its esse

Jormale, the syllogism can be reduced to the elementary caleulus of proposmons and the

calculus of propositional functions. The symbals of calculus are meaningless in a sense in
which those of the syllogism are not so.
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: acpant .
equal inesmueh-as they are of the same nature, the symbols of alge-
braic rules do not differ in kind from those employed in the arithmetical
demonstration of 4 property of even numbers, inasmuch as neither
stand for determinate values — the values, within a given context,
remain completely indifferent — ; and both refer to calculation, in
T which they differ from the symbols of logic. ,
. Both mathematical and logical symbols are.operational. The
former are terms-in the operations of calculation ; the logical symbols
are terms of the syllogism considered as to form.
}'L,‘ To assume that the synibols of logic and those of mathematics
2™ V-~ have the sam@ generality;{e.g)that in the equation y ='m + =z, z can
E""‘ : have a genérality coextensive with B, the middle term, would imply
either that the nature of the things to which mathematics applies is
in itself perfectly indifferent — which is indeed the case from the
view-point of calculation —or that all things are fundamentally of
the same nature, inasmuch as equality, proper can exist only between
things of the same nature.!
We must now turn to the difference between ciphers and opera-

P ional§ variables ; and, finally, to the symbols of mathematical
; physics. :

(To be concluded)
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the art of arithmetic that is quite indifferent to the nature of whatever it is applied to,#‘('wd';. it st flo padstamht=
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cannot beheld toaccount. E.g., when counting the number of persons in & given room, we __ #f .» . i Lo , F‘,\ _Mé”?‘,&‘
assume what is meant by a room ; by ¢ this same room ! ; we also assume that each person- ) S } Fol e The uenandion
isaunit. But whether each person is a unit in the sense in which a point (and even a single 3 .
zero) is a unit, or in that in which a bundle is a unit, remains indifferent to the counting. Z, }“W“A o A t& "
If understood of the art, we must agree with what WHITEHEAD says in An Introduction 10 nvoine , wst fave asnicnt
Mathematics : “ Now the first notjceable fact about arithmetic is that it applies to every- p & .o PO (,a angeie,
thing, to tastes and to sounds, to apples and to angels, to the ideas of the mil}d a.rfd .to the s Hat, o § R
bones of the body. The nature of the things is perfectly indifferent, of all things it is true ) fae aoasimt - hat

that two and two make four. - Thus we write down as the léading characteristic of mathe- . ¥ Bt
matics that it deals with properties and ideas which are applicable to things just b_eca.use sacl ok
they are things, and apart from any particular feelings, or emotions, or sensations, in any ke cael peroomiaa !

way connected with them. This is what is meant by calling mathematics an abstract , | & ATher 0 Tl

science » (p.9). The sense in which a person is a unit cannot be described in terms of theart. ol cLha b &
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: . equal inasmueh-ae they are of the same nature, the symbols of alge:j -
‘ " braic rules do not differ in kind from those employed in the arithmetical
demonstration of ' property of even - numbers, inasmuch as neither
stand for determinate values — the values, within a given context,

remain completely indifferent — ; and both refer to calculatlon, in L - : I
: which they differ from the symboals of logic.
. Both mathematical and logical symbols are. operatlona,l The

former are terms-in the operations-of calculation. ; the logical symbols
are terms of the syllogism considered as to form.’ e
""{JJ‘ To assume that the synibols of logic and those of mathematlcs
" F—"have the same generalffi,’(e; g)that in the equation y <='m + z, z can -
B"“ . have a genérality coextensive with B, the middle term, would 1mp1y
either that the nature of the things to which mathematics applies is -

in itself perfectly indifferent — which.is indeed the case from the '
view-point of calculation —,or that all things are fundamentally of
the same nature, inasmuch as equality, proper can exist only between
things of the same nature.? :

We must now turn to the difference between ciphers and opera-

- 7 / tional§ variables ; and, ﬁnally, to the symbols of mathematical
physics. ,
(To be concluded)
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vausseil has pointed out that in modern ,usage

the word'cauae enjoya one single meaning, mmuaféoawhat
Aristotle called the agent cause., It i3 true that we do speak
about "what a thing -is'made of" and that we do Wmesissr use the
words ¢form?, structure, m eto.. but we are not wont in
Englrsh to talk of them as ’causes'. There are probably some
very good reasons why that should happen} certainly, to aquabe
'causality'! with 'agency'! «e as in " I made this"',w% f'}:d 'd 5
that"e seems skzleamt quite natural and fitting/t »

withy just as it seems quite nq:l;ural'that we should usually
resort to'names'at first, ayms e.g. 'table'!,'man’, etc., xem

when elaborating upon the nature of'words?, although mfxewirs
in this case, of course hardly anyone would ev§?¢T%

all words are therefore names. And no doubt it is sixppler

to have one name for one single kind of thing. It is none the
less worth bearing in mind also that, as Da Costa Andrade

puts it, not without humour, "the word represented by !'cause!
has sixty-four meanings.ir; Plato and forty-eight in Aristotle."
It deserves our attention, I say, if only as s reminder

that a discussion of causality need not necessarilym 2&271,
the extraordinary simplicity which the Humean treatment lent

it; and that it cannot, surely, }so‘ conf%nicz}z/:{.f the views
S mjare to be im

fact met and criticized at all responsl bly.

of the #m& people mentionged
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Be that as i& may, the view put forth at some time by
Rusuell, that 'causality' should mean that the future is gm
predetermined in the pawt, =- much the way laplace would

have it, == is plainly a very uncomplicated one. On such. an

undergtanding, ‘causality' means utter determinism.. Hence, if

there are areas'iﬁ‘¥ﬁe world of the physiaeist whers such

Ycausality? does not prevail, it appears that in those areas

things occur without a cause.

7 A good number of contemporary'physicists gre aware

that the matter is not all that a%mple. I have in mind both

the Copénhagen sghool on the one part, Prince Louis de Brogleke
sowkbesstkes and David Bohm on ths other. Although they are

at loggerheads in their 1nterprefations of the relations of
indeterminacy, they all reintrodude in the philosophy of

physics the ancient distinction’ between nec:ssity and conting.-
gency. Heisenberg, for one, in his Gifford lectures, maintains
that we must again distinguish in nature the possible from

the actual, and he repeatedly rcfers to what he calls.
Aristotle's‘potentia’( cf.?dunamig or dunaton or endechcmenon ).
If Heisenberg's reference is to have meaning, we must understand
what he intends and what perticular meaning of potentia in
Aristotle corresponds to what Heisenberg expresses. On- first

sight, the distinction between possibility and actuality seems

trivial: when something is actual it must have been possible

before becoming actual, e.g. yesterday it must have been possible

for the sun to rise to-day. That is not the kind of possibility




which Heisenberg attends to here; he is concerned rather with
the kind of possibilityzwhich, to retain our example, we see
whén we consider that }f”{t is possible for the sun'to rise

-1t must be siﬁultaneduslyApo;sible for the sun not to rise.

This 15 what Aristotle meant by 'potentia' in his dunsemis _hema

tés antipgaseas, and it may be worth fastening upon this meading

awvhile, aex

The'potentia' in question refers, we said, to a simultaneocus
possibility of contradictories. Thus, since it is possible for
me to- stand. it must -be possible for e not to stand. If theve
° possibility of standing, so that the only possibility
f6r me were not to stand, the latter 'possibility! would be §rthe
gseme as the 'possibility! first meﬁtion‘ed. In other worde it
would be false to say that it is possible for me not to stadd
1f it were not also possible for me to stand. What tniunuyinna
inﬂﬂn‘ﬁorces itself upon us at thie point is fire—fect—that—we ﬁi¢44944£“ﬁ

(G b Z2a | e
S 4.e ween the term 'possible' as ppposed to

'impossible! and the term 'pgssible' as opposed to 'necessary‘.
Now these two oppositions are not opposed one to the other, ¥
insofar as the 'possiblefﬁopposed to the 'necessary' is inciuded
in the 'possible? opposed to the timpossible’. I mean that bdth
the 'necessary'! and the 'possible' opposed to it are opposed
to the 'impossible'; were the 'necessary’ nottpossible’ as
opposed to the 'imposéible', it would plainly be *impossiblef.

If I understand him correctly, the'possible' to which
Heisenberg refers is the one opprosed to the ‘necessary', nemely

the seid potentia simul contradictionis. There is no room for
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such poténcy in determinism; &nmfan? determiniem might well

be described, I think, as an implicit negation of the simultaneous
possibility of contradictories. '
. However, it is importent toube aware that the vgiidiyy

of this. type of iaoasipﬂit_y as applied to t physical world

18 entirely independent from Heisenberg's own principle of
indeﬁerminacy.'I am part of the physical world as much as any
stone. I feol quite certain that it 1s possible for me to stand

or not to stand == with all due quélifications. The absence &

in me of such possibility would mégh‘that I could never stadd

or else could never not stand. When:I in fact do staa d it woﬂldg—}y
not have been possible for me not to stand, or again when I in

faet do not stand it would not have been possible for heﬁto'stand.
Now, the same applies to the stone ( lot it not be tbo'Iarge'

a stone ) with reference to me,,inasmuch as it can be picked

up by me or not. AI%, faﬁé@ éﬁma%;ere mugt be in nature a posentia

A
simul contradictionis. How far this goes, I do not know} but

I insist that I am part of nature and that there are other things
in nature which, whether alive or not, yet confain‘that'typeg,

of possibility, dWithin the range where they are open to my
activity or inactivity about them. Such & possibility I know
by an experfence as certain as the one that informs me that hheie
are stones == though I should beg you not to press me too hard

on what stones are,
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The mere fact of taking such an experience into acconnt

apparently creates an uncomfortable situation in the world of
mathematical physics. Potentia simul contradictionis-ie in.
mathematics quite irrelevant,”but then, mthematical physics

is ﬁdt.Just mathématics.‘The examples I have given may serves
nnnxlntx as indications of the difference between the two redlms.
Physical things cannot be fully reduced to abstract quantity
nor is it enough to 'reify' the mathematical to account for &
the physical. Curiously, this is implicitly=aoknowladged p = = |
'x&k:snsutaxi even in the context of" the somcalled principle &

of causality already described. For the notion of efficienoy,

of agent cause, is enttrely fore to mathematics as suchj
A L
while the principle was/indeed tended to subject nature to

1 Vo 71&@’2@. N
a rigour equal to that of mathematics itself. Now 1f;ﬁﬁ*f”is

prior in tiggigtcesqitateg?ﬁzgk{gggis after, this necessity,

to be valid, must be subject to experim ntal verification.
Verification ofrﬁé;;{sort can be achieved under eertain limited
conditions together with =% innumerable provisos. The se C%%ﬁif d}f&-@mj
show that the prineciple 1n‘question, when taken as universally
necessary, is actually tautologlcal. Thus we can say that a body

of a given weight and size will fall fo'the earth in a straight
line, ﬁu a given time, ua a certain spot, provided nothing deflects
it from its course, Which is but another wézégf saying that tt

shall fall to the ground in a straight linggprovided it does.
For the prediction to hold firm here and now, the requisite provisos
are unaccountably infinite. Thie is in practice paralyzing and

absurd, of course, but it does manifest that the‘brincipléﬁahs




of cansality' concerned cannot be verified in a universally
valid way.

' At any rate, the diffarenca between the anelyticasl rigour
of -@ ?athematica and the unagoountable infinity of physical
cirdumétance is hotuverdeifficulf:to see. Helsenberg's recouse
to Aristotle's votentgg -; though this he applies in an entiiely
new context -~ could appear révolutionazy-only because of ﬁhe-
eztfaﬁolation of Newtonian #Mechanics to the universe as a whdle.
This extrapolation, as Max Born eﬁphasizes. is contrgzy'td everyday
experience: it.5fould in effect rediuce us to helpless cogs 1
in a vast machine. | -

Let us turn to0 another contemporary physicist, who hasA
examined the question of indeterminism in great detail, and kho
does not believe that ths Copenhagen interpretation of indetmrminacy
ought to be taken as definitive. David Bohm lays dbwn the gemeral
principle that we ﬁust continug to probg, criticize and test
every feature of every the;ry, no matter how fundamental that
theory may seem to be. Which does,not.mean that. Bohm considers

the valzdity of our potentia simul contradictionis wempewEzgRx
YT I A

to b%ﬂﬁiillll!iilt temporaryp X trary, he has, perhaps
more than ak any other physicist writing about his science

and about contemporary physical theory, brought out the important
role of contingency in nature.
Eohn explains what he means by ‘contingency’ at consiiderable

length in his Causality and Chance in lModern Physics. It 1is
noteworthy that in doing so he should first deal, as Aristotle

had, with the extreme kind of'contingency' found in human affairsg
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I refer to section 8 of chapter l. His first instance of
contingency is chanoce, in the sense of a purely accidental cause
relative to man, which hse.chooses. to explain by considering a
"typical chance event", namely a particulaxr automnrbile accideat,
whe?e:the slightes#_pg an unliméted number of factors "uight
have ﬁuevented the accident altogether or might have changed
its character completely. alther for the better or for the worse'.,

We ses, then Lhe goses on to say. 1, that relative to thn context
in which we consider, for exampk , the actions and precautions
that can be taken by a partioular motorist, each accident has

an. agspect that is fortuitous. By this we nmean that what happans
is contingent on what are, to & high degree of epproximation,
independent factors, existing outside the context in question,
which have no essential relationship to the characteristic traits
that defins just what sort of a person this motorist is and how
he will behave in a given situation. For thie reason, we say

that relative %0 such a context a particular collision is not

a necessary or inevitable ‘developmant, but rather that it is

an accident and comes about by chance, from which it also follows
that, within this coatext, the question of just where, when,

and how such a collision will take place, as well as that of
whether it will take place or not, is unpredictable.

However, as the number of accidents undexr oonsiderationvincreasas,
their ensemble acquires a nevw character, statistical regularities
hegin to appearzzx. The individual accident remains unpredictable,

~ but the fact that an approximate number of them should occur

over a long week-end or in the course of a year, become s likely

g AT

and, accordingly, predictablequjﬁ’Z;'a.jﬁf@m ‘}

Does this imply that where large numﬁgfs come intoc pEay,
our simultenecus potency of contradictories tends to cancel vut?
Unless 1 misunderstand him, Bohm maintains that the individual :
accident is still tfuly contingent to the person to whom i happens;/

for batter or for worse.
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But vhy cah an accldent of the type described by Eohm
take place? If the individual driver had everything under control,
i.e; all the other drivera .and himaelf as well, together with
all possible circumstances, he should then be quite imperviouws
to an&l%ccident of tpgt'type;‘yet no driver has such control,
and obviously none could have. To b¥ sure, the inexperienced
driver is in some circumstances a mors likely subject than. the
experienced one; but none is at all secure against every -accident,

per impossibile
wnataver his experience and skill.(éffdmight'eveq‘speculate here,
aRIYNRtxzRReREERErERExtdriene? although briefly, on what an
‘omniscient driver'! would doj certainly, he would not!drive!’.
Not, I don't think, because he would with perfect lucidity see
hts !future! driving in its 'pagstt prpdeterminations, in whidh
case he could not ¥irive! either, at least not at all :!.n the sense
you and I vaguely do, where there seems to be left on most occasions
§§g§§prerogative of choice or othergnm. Rather, he would not because,
for one thing, there could hardly be to him any "past? or 'fature?
and driving

in respect of’dr;j}ngzjgzék{:u will agree, csubmitted to time.
I say this -- and haye 2gn&m@3fin the juxtaposition of 'ouniscient®
eand of 'driver! :ﬁ%f%fn contradicti%rﬂéz tezﬁiq:-kizi§%222;Find

of kwwledge and of ignorance’in volved in“these examples be cunfused
’y

with the sort imagined by Laplace, or, for that matter, by propounders

of the so-called fprinciple of causality'. ;

——




Like Aristotle, Bohm is concerned initlally with the
fortuitous, i. e. with change in human aLot_iéns.. Aristotle had
observed that we are exposed to fortune, good or bad, hecause
our knowledge of the circumstances emidst which we act is limited.
It is tﬂérefore only natural that there be fortuitous events.

The root of fortune is FrEei¥ast ignorance txuktnhxixxanxxtn
saxxihatxfaxxnxxxxnxignuxamuaxxximp&;xixx end the inevitable
limitations ngggazgxizngnnxtx in our practical actions..
Consequently, the relative frequency-of individually unpredictable
events will be ax nothing but a funotion. of ;gg laok of knowkedge
in the practical order. The fact that the latter could never
be wholly remov:zd provides in the end the very baasis of a meésure
of predictability. Our ignorsnce in our actions is just as much
a constant as our knowledge ir; little wonder that the effecds
of these correlative constants should acquire a numerioal value.

- is why, conversely,
Fwmarkkxks FThat/the approximate number of predictable accidents
over a long week-end in these United Statos,/does not at all.
suppress the indetermination on the part of whoever incurs the
accident. It is necessary that there be fortuitous eventsj btut
that dbes not make any of these particular events necessary.

It is evident, then, that in using the word®chanceapropos
of zn individual =ccident and in retaining thereafter the same
word to signify 'laws of chance', we have, perhaps unwittingly,
added a new meaning to that word. There is excellent reason to
retain ﬁhe seme neme in this way, but we must remain aware that

'&‘bv"
thnz&ka meanings are distinct.
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I havs dwelt a 1little on Bohm's approach to the queshion
_ PPy point of ) ‘
of contingency in qature, for it%best_in/philosophicgl netheod
to analyse first as he does the meaning of “he kind of chance
with-ﬁ&ich we are femiliar, and then to mave on to the leas
familia;-meaning of chénce as applied o nature outside huﬁan
affairs. The transition is not an 8a3y Olid. i

Plainly, we, in our dealings, aot fox ihiaxmixﬁhaxxpurpose:
if nature, too, acts for a purpose, there will be,mmmm to that
extent, a proportion Yvetween human mmiimnmzxsrdt action and natmre.
Now we do easlly see that those animals which are'familiar to
us seek pleasure and zavoid pain. EﬁIXﬁEXEE&ééﬁiﬁﬁXﬁiﬁﬁﬁI&XIﬁEﬁﬁﬁX
EXien (HEZNKEY The enimal frapped in a Lorest fire may well be
sald to have been the victim of chance. 3Jimilarly, to quote mn
example I have given elsewhere, chance cen be recognized in H
the case of the lionness which, having lost her cubs during X
an elephant raid, finally gfves up the séarch when she loses
ihexxrrnk their scent ab the.atream they had fled acroas; then
there appears an antilope waich she pursues for the sake o# Boods
the prey leaps across the stream, end the lionness in puréuit
is sudlenly faced with her cubs,A%§izﬁfgwdisoo§ery can be called
a good, it is a chance event in nature. YBEXIT

Tet if we con¥ine ourselves to the so-called inanimade
world and consider it in abstraction from any kind of life,
especially from animal life, it ie practically impossible for
us to recognize concretsly what is good in it, so that we

could not then speak of chance in tlie senses s0 far 4peEFsuam; ey Pl o edd
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Fa If, further, we confine oureelves to the viewpoint of mathenatical
physics, we will, . ixnnixx insofar aa 1t is mathematioal. ptfforoe
,abstract from anything whioh can be called good. txxnx and iill
not, once again, be able. to speak of chanoe withoutllanding

the word still a new meaning. The question then is whether hhis
new meaning will be understandable uithout referenee to thep
prevmous ones. It could be related to the firat meaning of hhance
in respect of unpredictability, but 1f the unprediotability

we are again faced with
is due only to our 1gnorance:xnhxtxkznﬁxatxtgxnxxmxa&x§§§§§;

prrasedxinxtiaxtixeniragad - .
shaudx x*haﬁXgnmxznnsXSmxxpgmaimﬂxxmxtnxthe so~oalled'priﬁciple L
of causalityx’xxxnxmzii*ha'fazedx&ithkhnxﬁiﬁiinmixzanxaixazﬂx
indicated. The prineiple is one whieh, if it did hold gooa in
nature, and unrestrictedly so. we could never verifi;éiﬁw question
now is, can ,hJsical phenomena be au ficientlé:f:;uﬁithout B the
a nriori necessity of that princlple? if 80, we imply that b thare |
is a measure of indetenm;ﬁﬁﬂiofn nature but such that it is
compatible with vast regularities suflleient to warrant predictability.

We must insist, however, that it is an tn&xxnxmtxzug

indaet: rmination quite forei@h to mathematics as suchs ﬁe would
attribute it to nature and’ aocordingly to mathematioal

physics qua physicale

we are again féﬁed with, ;Lﬂ‘
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De la causalité accidentelle dans la nature., Il n'y a

de hasard que lorsqu'un phfxmmexz &vénement déborde

les limites memes de la nature, limites entre lesquelles
il v avait déja un certain jeu. D1 n'y a pas lieu de
s'étonner de paxiw pareille éventualité. En effet,
duelle que soit la perfection de la forme, il reste
toujours uré mdrge d'indétermination qui 1l'mxzd=m excéde,

et qui peut faire manquer, voire E#¥zmwzx réussir,un effet

rmullement prédéterminé dans la pature, ni dans la

nature particuliérg, ni dans la nature universelle. Il
y 2 hasard lorsque la nature,exxkarkxume déterminée

ad _unum, n'est pas cause de 1l'effet; lorsque cet

effet n'a point de causé naturelle et 3B per se; lorsque
1'effet ne peut &tre attribué qu'd une cause indéterminde,
et cui n'est en l'occurence autre chose que cette

marge d'indétermination cui déborde la forme et la
matiére déterminée d'un composé, Le hasard n'est autre
chose cue cette marge d'indétermination en tant que
cause d'un effet;qui n'est auvcunement dans l'intention
primaire ou secopdaire de la nature.

Le hasard,pris

a fortuna esf~8 casUsese.’

,1;’
“9(‘

}y“de ialo 16/’{/16 Pt exefiple d'Aristote: le
eval.Metaph. - {wwwﬂw"

Il est Qﬁ;;se xzizzzxzxpmzxziaxmnmﬂzxaixmn aussi

“cuiod es

ik s ) pp,,‘ j&xu,}m

l'art,xnon seulement parce le principe est extrinsgue,
o
mai° Bussi parce au'll comporte flnallte, et c'est par

Y 1 i
lafoue l'art differe de la fortune. (Ethic. llSQ)";wF%Lé &4

£
§

{ Et ﬁﬁfin, le hasardfs'oppose au violent,"quad’est
Sevaere ™

aﬂ-

L

a principio extrinseco vim pagsc’non confeffhte" et e

,<

contre l'inclinctibn,d‘ﬁhe nature. Le vigéent peut




]

Y L

entrer ‘dans un phénoméne de hasard, mais ce n'est

3 titre de™-..
pas en tant qua violent gqu'il est cause deﬂl'a001dent.

.,uv-

Tioloence et hasard son$ f%ciles 3 confondre loraqutavec

Vasquez,on refuse de voir dans 1a matiere une nature,

et d'aubre part une cause indeterminee. e

”’M%Exhxxzxdxzxkxunxxxxnsax B
E@h\ponfond souvent le hasard qul est une cagﬁe, et
l'effet\gﬁix?rocéde de cette cause: on ne digpingue
pas le casus e#ﬁﬁg casuale. Si le hasard ait un
effet, il nous Pesterait 3 determ;pefyge quelle cause

o,

il provient. Si ette éause_pﬁwlt determinee, lteffet

ne serait plus cas%:%ﬁw';..exxouo non quodlibet guod

““

fit habet causﬁyw....neaue generatlonem"(Met 1201)

. déterminstion, n,

™.,
",

I1 est une cause per_accidens oul s'oppose au
nécessaire, puisqu'une cause azzigerteii¥s n'est accidentelle
que par son caractére indéfini et indéterminé. Cela
est dit clairement dans la Ia 115,aé6; ol 5.Thomas
se rend parfaitement compte des difficultés qu'implique
le hasard meusEzreRsrézessairxe (opposé & la fortune)

cause non-nécessaire: ",,.nihil prohibet....." S

ih:v

Id Gﬁod est ut_in- Dluribus est causs entiskper accidens.

"Ens ut in plurlbu > est causa et principium auod Nf ‘
I . ;

aliOUld sit per accidens. In rebus enim ouae sunt sempar

noﬁ potest esse dllquid per acc1dens, quia solum ou&d;

e ‘r ._r,

3est per se potest esse necessarium et semyiternum...pnée
p r 2

K

relinruitur, nuodgsolum in contingentibus potest esse

. ‘; : [ , i (4‘
N e \
N

P




sa cause. De sorte que dans la mesure ou il y a

S . o P

‘ previsibilite il n'y a. point de hasard.,;,:;~

‘;E) Est autem unumauodque contingens ex parte“materiae,(IBG 39
...1n aulbus contlngit esse....(Per.l4/6)...Assignat... '%ff;f

‘ad utrumoue oppositorum.(ibid. n.8)n

‘"Causae ouae ordinantur in suos effectuﬁ ut_inlpluribus‘

...non deflciunt in minori parte nlSl propter allquam

3causam impedientem.?(l 115 6) Cet empechement xxk ff?zf.xaﬁ'*

"peut etre nécessaire et une cause per se{fMais alors

ll'effet est auqsi necpssaive° C'est qg'il famt dlstinguer{”

‘entre l'"lmpedimentum ex Darte agentls" ‘et "ex parte
. actionem P SETE D . '
Arecipientisk (TI .,d 7,}3 2 c) _ ajetan’ajoute
A (wu, e
3d'ailleurs une. dlstinction entre l*empechementiactif'“

KKXi QUi empeche l’actlon de l'agent de produlrefj.*”"

it

'_1ntent10nné‘ et l'xgnnxxpx empechement passif qui




'passivam reducitur."(Caj vii)

"Casus et fortuna reducuntur ad genus causae moventis.

(II Phys.,lect lO n. ll).......eorum muititudo est :, ?%¢"

t

,...

indeterminata. --f :'1'”"' B f R S -
‘Pluralité de causes. .Faut. qu'elle comporte.de l'1ndefini.~¢g
Concursus.........reducitur ad materiam. Y s L

L'imprevisibilite et le hasard.f— iixxmﬁﬂixi 81 1e
'hasrad dit furub contingent il comporte imprevisibilite.;{i'




I1 y a trois positions devenues.classiques en cette
- matiére:

a. 1l nous est Impogsible de savoir s'il v a-du hasard.

g€zx En effet pour pouvoir affirmer nettement qu'un phénoméne
déterminé mimskxp est 4l au hasard, il faudrait‘xxnmaiixa
kougmexizgxemniiritakiongx pouvoir. démontrer qu'aucune
constellati&htaibu entrer dans la détermination des
iaxcmgxtaliakimn facteurs qul entrent immédiatement
en jeu. Enfd*éutres termes,il faudrait connaitre toutes
les consteliation avant de pouvoir affirmer que ce
phénoméne est au hasard. Car si.....(Perih.)

b. XX Le hasard est impossible. "...quia si omnes
" CAUSAC.+sves..50d necessitatem”, (Suarez 736).
S.Thomas signale déja'cegée méme opinion -Ia 115 a 63
",..hihil prohibet per volunt.eesee..-.8x necessitate

contingent?!

b. ilidﬂzxzxzzzaixzﬁuihxsazﬁ;xmz23ziixextxiﬁzpkns

2ewzeErkzimpexsibiex Il y a des phénoménes dfis_au hasard,

mais 11 est le plus souvent impossible de lécaliser

cette cause. (d';ndiquer déterminément cette-cause)




Soit un chien tué par la chute d'un arbre. Ce phénoméne
est di au hasard. Qu'est ce qul mevpermet de ce dire?
Ltarbre n'étalt-il pas pourri et déterminé & tomber
sous un vent de telle vitesse? Et le chien ne poursuivailt-il
pas tel chat qul s'était réfudié dans cet arbre? fitest-11
pas naturel que 1e chlen poursuive le chat, et qu'il
qu'il meure écrasé par ce polds, etc...L'arbre doit
tomber et le chien doilt mourrir. Donc tout cela était
parfaiteméh%fpfédéterminé et prévisible. Comment pmmrwaifs
EpXappEiRrXeHzEph¥nrmEne aurait-on pu appeler ce phénoméne
un futur contingent? ‘

Ce quil me permets de dire qu'il s'agit 14 d'un

dd au hasard-

phénoméne, c'est qu'il y“?&une‘inflnlte d'autres causes
possibles.qui pourrait entriiner le meme résultat. L'arbre
aurait pu tomber sous un coup de foudre, le chien
aurait pu se diriger velicet endroit pour enterrer un
os. Evidemment qu'étant donné la constellation présente
et déterminée, ce phénoméne était nécessaire? Ce n'est
pas par rapport & cette constellatkon déterminée que
ce phénoméne est df au hasard. C'est la possibllité de
cette constellation, de cette convergeance des différents
facteurs, qui est éause duxhazarRx de ce phénoméne de
hasard. Cette constellation déterminée était-elle
& son tour prédéterminée par une autre? Si oui, il faudra -
reculer la cause de ce phénoméne., Faut-il reculer .
indéfiniment jusqu'd la premidre constellation du monde?

Voild toute la question. Si oui, le hasard est impossible,
.Zy 1'on oppe pour/I{é
i

Zn ent un?/th?se a s montrer jon doi :Sﬁﬁﬁf/ uletgm{
dg ee tel;e 00nstel tigﬁ ini iale du mpnde;, tgus 195

abstra on fait des jfagerits

flrma/} , on pzxnﬁzmnxzpzxzxzmm

eﬁfets naturels, ¥
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Falsons tout d'abord quelques distinctions classiques
qui ﬁe paraissent &tre souvent négligées méme par les
thomistes contemporains.
- On confond souvent le hasard qui est une cause, et
lieffet qui procéde de cette cause: on ne distingue
pas le casus~et~lé casuale. Si le hasard était un effet,
il nous resterait 3 déterminer Iaxmamwzm de quelle
cause il provient, et puisqu'il ne peut avoir de
cause pgg_gg, 11 doit avoir une cause accidentelle,
clest-a~-dire, indéfinie. Si un phénoméne attribuév
au hasard nous permettait de remonter & des causes
déterminées, il ne serait plus phénoméne de hasard.
Entre le hasard et le phénomeéne produit par hasard,
il y a toute la différence entre l'indétermination
et la détermination. "Nec distingui débet, écrit
Jean de S.Thomas; inter contingentiam, et indifferentiam
seu indeterminationem, ut aliqui faciunt: guia contingens
dicitur aliquid ex causa indifferenti ad utrumlibet
in actu primo, et antequam de facto producat; ergo
antequam effectué producatur, ex eadem pafte, ex gua
habet contingentiam, habét indeterminationem, scilicet
ex causisf extra causas autem nondum aliquid habet,
vel si aliquid habet determinate,ibi amittet contingentiam
ubl habet determinationem."( ) |
Admettons pour un instant avec Smarez gumziexnasaxrsd
ntxstznniéxtxims&qnamanﬁxammﬁing&nx‘qu' "extyinsice
dicitur effectus contingens, guando carentia necessitatils
quae 1n i1llo est, solum est ab extrinsecis impedimentis',
De sorte que le hasard se raméne & une pure rencontre.

e T ?\J\ww\ gt do Cora bty vl g £ {”"Lﬁ"‘"”"’l irdrngy o~ "-w{}vim«,/s,v
Il faudra bien admettre aussi: ",.sicut naturalis causa -
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proxima .......non habet contingentiam, sed necessitatem'.
C'est que pour Suarez,les causes naturelles sont
des l'origine ordonnées & cette rencontre prédéterminée
dans la constellation initiale. Il a donc parfaitement
rgison'de dire gue le casuel n'est contingent que
secundum quid, et qu'il ne peut y avoir en ce domdine
des futurs ééﬁﬁiﬁgenﬁs.( ) Dés que nous connaissons
la direction prise par deux lignes causales, nous
pouvons évidemment prévoir leur intersection. Dés
qu'il y a orientation déterminée, 1l n'y a plus de
hasard. Lorsque nous voyons un ensemble de cauées‘
accidentellement convergeantes, avant qu'elles fassent
intersection, nous nous +rouvons deja dans un ordre
déterminé, ou il n'y a plus de contingence proprement
dite, La véritable contingence, et la cause, est
antérieure & la direction gprize qui se terminera dans
l'intersection. Bt & parfir de cette convergeance,
nous pouvons évidemment prévoir l'intersection: mais
cette prévision rimskrzpaszyrézistonzinxBEBRrRZXmALE
prEzigien ne se flait pas & partir de la cause du hasard,
mais & partir d'un mfRekzdékerminé effet désormais
determiné gul se prolongera dans ltintersection.
stagirait
Et & parler rigoureusement, il ne sXagik pas dci d'une
prévision,mais d'une vision de l'effet dans sa cause..
Si l'effet du hasafd est un fgtur contingent, il est
imprévisible.

fexymikzrussizguezinzpezxduikzabkribrar




