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PART I
HG

Chapter I

Hayme I. Logadon: A Mathanatician 1nine, Uni-
varsity of Chioay;» Trasa, Ohioapo, IET.. 1955, r. 158,

Uaiversity of Ohicago Press, 1944, pp. S - 4,

la Théorie sique, (deuxieme ed, !‘nﬂs, Harcel
Riviore & Cle,, §9i4, P» 158, Cf, alao p, 186,

Tha Slew Background of Solenas, Canbridge Universi
Preesa, 1033, o, 204. o

Cf. Plerre Nuhom: Systana au yonde, ¥&rin, 1ibrairie
Selentifique A, Herwan et Fils, 1918, 1, pp. 18 - 129,

Met. I, ¢h, 5; 905 b 23 906 a 10, Trans. by W.D. Ross.
Cf. Roy Nack; God In Gresk Philo-g@z To The Tire of So-
grates, Prinaeton Univarsity Prees, 1031, pp. 47 €,

The Mysterious Universe, (second ed.) Cardiridge Univer-
8ity Press, 1937, p, 11%7. As we Bhall sse lxter, thera

1s & sense in w.ich 1% 1a trua to sny thnt methermtien
enters into physios from sbove: methenatics 1u Ahe 1imit

towards whic) matter 1s drawn, But Jeans hes sorothing
quite different in mina here, )

Ibid, p. 122, Cf. also liew fiac n_of Salehoa Py.

208 « 20?7, It ia interesting %o nnte in Passing thet
this view 1s Yigorousl> sontested b xddington. Cf. The
nilosoihy of “hoaiondl saienco, Ceambridge . ¥roas, 1959
Pe 187, #t3, Ve shall conmider iddington's opiriv, luter.

Solsnoa and tue 3lodern Yiorld, pp. 36, 47 . 46 cf. Gir
F1llien Dawpiess Listory of Soience: Camhridee imiver-

8ity Press, 1943, "In our own day, Arton with Lis inte-
&ral atomie waights, Mossley with hie Sonde s
Flansk with his emantam theory, end Einwteir with hin claim
that phyateal Tactn nuoh av graviteiion ere cxhibitions

of' loGui mphee-time pProperties, ere revivin: idenss that,

in ol.de;(,\ eruier forns, enpear in Pytha--orsan philosophy, =
- - Pe 20,
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(12)

(13)

(14)

(13)

(1e)

(17}

(18)

(19)

(20)

(21)

(3) ~

An Essay On Man, Yale Univerrity iTesu, 1944, pp.
210, 211, 214, .

¥hitehead: Adventures of Idens, Cambridge, mivers
sity I'ress, 1933, pp. 194 - 196,

Lo .'ixpliontion dans leas geiences, 'arta, tnyot,

1927, p. 133,

. Op. git. p. 101,

Cf. St. Thom, In I l'at. Leot 10, no, 143: "Unde ¢t

Plato tamguan eius auditor, recijiens . ocrater., idest
ssquens, susserit hoc ad inquirendum iu rebus naturalibus,
Quasi 1a eis hoc poaset avonire, ut universnle in eia
acoiperetur de quo definitio traderetur, ita quod de-

" finitio non daretur de aliquo sensibiliun, quie cun
sensibilin sint sempor *'tracarutantiw:, ' 1dost trans-
mutata, non potest alicuius eorw: corrunis ratio as~
signari. Nam oonis retio oportet cu'x! et omni et fif:1
per convaniat, et itae aliquan imutebilitatom recuirit,~

Cf. Arimtotle: Y Met., oh, 6, 387 a 30, After disous-
sing the position of the' Fythagoreans he goes on to say:
"After tha systems we havo named carae the philoasophy of
Plato, which in most respeots followed theaw thinkers,
but had peguliarities that distinguished it f ror the
philosophy of the Itallans. Yor, hsving in his youth
Tirat bsoame familiar with Cratylus ané with Iereclitean
dootrinss (that all senaible things are ever in s state
of flux and there 1e no knowledge about them), ti:ese views
he held evan in later years."”

I Let. oh. 6, 987 b 23 - 33,

Ihilebus, 55, 56, Cf, Field: "Plato and !atursl Sclencen
402 aoun, 99, g ’
in ihilosophy, Vole VIII, lo. 30 p. 159.

Substense ani Fwiotion and Kinstein's Theory of Relativity,
Cbiomgo, The Open Court Co., 1023, p. 134,

A+ K. Taylor: "Fonas and laumbers™, in Philosophical : tu-
dies, London, acmillan enc Co., 1834, pp. 149 - 150,

I Lote 992 4 B0; Cf. ite "horie 1 oet. 17, no. 200: ".od
Flatonfciy practermittontibus hyla.mxodl cma:{\L; factq sunt
nnturelin, ac 5! egsent MAPMANGE. Jiny At TRILY R

eiplun ot rinem rmotus preebermiit@aa®. lmce ot s feotart
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quod rmathematica c¢ebant tractari non golunm propter
seipan, 800 mloriun ;ratias, 1dast naturaliv:, inguan
fir: passiones mnthennticorum sensibllitus sttribucbant™,

"Runber an: spatial regnitudes sannot exist spart from
things.” Met. XIII, 1085 b 38,

Proocedurss an? Vetaphysics, University of Cnlifornie
Press, 1936, pp. 24 - 25; 27 - 28,

Bubatange and Yunetion anl Linstein's Thoory uf Ielativity,
Pe 138, .

Ct. pp. 40 L,

Ppe 184 = 186, 214 ~ 215, 217.

Cf. F.8.C. Northrop: SJeimice ard First I'rinciples, Uew !

York, The Maamillan Co., 1931, p., 16: "Ile third sonse-
quence of the rmtharmticsl theory is wmethodologicul in
sharnoter. fifnee mathemntioal forms are not ohserved in
nators, snd, as ‘lato said, are sugrostod by, not cone
tained {n the world of cbssrvation, 1t followa that one
‘eannot proceed, as 4id the physioul theory of Roture, from
the faets of observation to cma's scientific principles
by the nogeseary relation of farmal implicatfon. The faots
merely muggest t!e mathematical forns; they do not imply
or contein then. Hence, an I'lato maintained, the funde-
montal acientific method in this thoury 1is te wethod of
kypothesis. 5iuce this meting slways cormits the lo, feal
fallaocy of affir ing tho oonsequent, "lato trie. t-: intro-
duco tle dialeotlc, which ic not the vicious i, ite
modern oonistation sugpests to certain minds, but te sime
Ple sound idea that all hypothescs must be trnens t~ thetr
eoman prasuppositions and unified 1nto a consistont de-
dustive aystem. “hen we sttempt to: o tiie for psychology
and epistomolopy as well as matherotios nd astro. iy, we
find ournselves face to faca with all the protlens with
whiek Plato wrestlod in his Dislogues. To see the second
movement of Croek science in the 1ight of tts bearing nn
firnt priselples is to :mderrtané thn philasoply «¢ Flato,
It wan the r'atheratienl and ratimel charecter of th.e in-
organdc universe t'ut r'ale An n. 1cealist i+ pnejot ti-es.=~

8 lajus, ei. Bric -os, 11, 173, Cited b - ancells The

Loking of tho iodor: 'ind, ¥ oat T, o ten LIS Co.,

1940, p. 211,
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(40)

(47)

(5)

Cited Wy Woyl: MNind awi Natwure, Ibiladelphin, Imiver-
31ty of lennsylvania Fress, 1934. p, 50.

Doata Ignorantin, I, 1,
De leate, Ch, VI.

De Posmeat (7. ., 250),

Ernst Cassirer: "Giovanni Pico dells !'irandolna.

<t in the Hlstory of the Leralsoance”, Journal of the
Iilutoav of Jdeus, Vol. III, lio. 3, p. 321. Cf. Cessirer's
Individmwe Und Jos;ios in der hi losop) o der «wnainsenoce,
Leipxig Teuhner, 19027, pp. iX, 15, rto,

Crf, Fraemmti, 85 ~ 88, 113. eto, Cited by handell, Op.
oit. 22 .

Cf. Demnier, op. oit. p. 118.

Lpitome aistronomtae Copernicae, pe 1
Hamm, Mandi, 11 IV, eap. 1.

Cr. 3trong, op.ait. Chapter VII: "Hotiod and Jletaphysiea
in Heplerwv,

Fd. Fas, VIII, 613, Ofited by kandsl}, op. cit. p. 237.

Opere Complete di Gallleo Galilei,rire:ze, 1842, Vol. IV,

P. 171, Cited by iurtt, op. oit. 1. 64,
Jpere, IV, 333, Cited by :urtt, ore cit. pe 75.

De L ixpliontio: Ia.s Jes lLeleneer, Pe 134,

Is Songe de Doscartes, Paria, Iditions h. A. Correa, 193C,

Je 40,

Descartes, llaldane and Ross ed, I, 13, 1l.

Lottra & Mersenns, ed. Cousi:., T. Vi1, 7. 12l.

Prinoipie, II, 64,

crineipta, I, 4, 9.
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(83)
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(s8)
(39)
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‘Da Potentia, III, 1 ad 17.

Cf. Repulas od Directionem Ingenit, ed, idan et Tannery,
Pp. 428 - 429, .

L'Expfrionce Humaine, Paris, 1922, p. 106, Cited by
Meyoraon: la Déduction Helativiate Paris, Puyot, 1925,
p. 254, R

La Théorie Physique, pp. 169 - 170,

Prineipia, IV, 199,

Whitehead: Solence mnd the Modern torld, p. 69, It would
ba d1fficult to exaggerate the importarce of the discovery
of the omloulus for the mathematicsl intsrpretation of the
physical universe. Of. Randall, op. oit. p. 2£88: "Such
= mothod of meesuring movement and contirnuoue ETowth New
ton discovered; he had arrived at the most potent instru-
ment yet found for brineing the world into b jeotion to
®an., Sinos ey regular motion, de 1t of a ralling body,
an elecirio current, o the ecoling of a wolten mass, gan
be represonted by a eirve, he had Torged tlhe tool by which
30 attack, not only the figures, but the prooesses of ne-
Ware —— the last link in the mathematiocal interpretation
of the world, By 1ts means a Lagrange in the eighteanth
or a Clark-lNaxwell in the ninetoenth eentury sould bring
sll rmeasureble phenomsna into the uniriea world of mathe-
matics, and galculate, predict, and gontrol Uight, heat,
cagnetimm ani electricity.” AR

Op. cit. 255,
Cited by Furtt, op. oit., pp. BO4 - 205,

The Limitstions of Scionce, llew York, The \'ﬂ:::fr Pross
933, p. 6.

Selencs ﬁ"d Hurmen RExperienge, Londom, Williams end Lorgate,
Isd., s Do 38,

The Imilosuophy of Thysical Science, pp. 188 ~ 169,

Prolégomenes B foute Hataphvaique Future, trné. J, CGilolin,
dans_THibliot! eque des Textes rhilosophiques™, Tore partie,
pre 10, pp. 44 - 45, ‘ ;
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(87)
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Cited by Meyers n Ve L.YExplicatiorn deue Yon Sciences,
p. 458, !

Tiromghout thia atudy the phrase "clansical physlos™ j
refers to Newtonian phystos and not to t e plysics af
the Oreeks.

he Mystorious Univerce, pp. 111 fr,

Soma autiors have a'temrted to pra:s tids o Aty

to the extent of seeing {1 the distirctive aclievenents
of recent physias the Tealization of the nain trends
in the history of mathemationl physeics. cf, Tuvet: l.e
ctructurs Des louvellesa Théories Ihysi ues, raria, _.ﬁcan.
1933, p. 177: "Les Norbrea ds Fythe;ore, les idfes de
Flaton, 1n mathdénatique universelle ce Descnrtes, la
earactdristigue de Teibnlix sont de tellen sxticiputionas
metaphysiques que la nouvelle philoasphie natwrelle
fondfe sur les traveux d'Linsteir, ¢ i.e ireprlie,
d'Helsunbar, la mathératique moderne Créde par falols,
ile, Cartan, Loyl aonfirmont et pricicent avee 1taide

de 1ln méthode axiouatique d'Hilbert, les "“ombres ot les
Iifes sont lss groupes, le ayr-olisne des exiomes, c'ent
la Caractéristique leibnizierze, et los succhs sens Tin
de la mathématique, qui ne ae justificnt que par la co-
kirence orsde grfce & 1'amlol des froupes, font du rdve
ds Duboartes la réslits d'aujourd’hui. ¥e belisve that
the true nature of tha eontinuf ty betweon contemporary
mathematical pliysies ar¢ the pant ia sometidre quite Aif-
forent from what {a indicated ‘.ere by Juvet.

Introduction h L' tule (o' la Macaci e © xoriae tule, T,
94 - 05,

The logic of Moder: hysias, ew “ork, The 'nemillan Coe,
1932, p. G6l. Cf, Yoodbridge: An Lssay ~rn ‘iature, Yew. York,
Columbia University Press, 1940, p. 124,

The Method of Thoorotioal;r‘b sics, Oxfard, Clarendon Fress,
1935, pp. 11 - 1S, Cf. The wWorld as I Loe 1t, pv. 32 - 34,

The Uysterious Universe, p. 113.

Op. oit. p. 1R1l. Cf. "The Mathematical Aapaat of the e

verae,” b tho sarw author in Ihiloso-hy, V.1, VI1, jo.
25, ppe 3 - 14. It 1s not it edioteld) eviient hew t s

doctrise of Jenos fitn 1n w th whnf )‘\.Q-::)m tn Physice
!




(69)
(70)
(71)

(72)

(73)
(74)

(78)

(76)

(77)

(8)
(79}

(80)
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hilosophy: “Tho sarme is true of all the Ate-
eoveries of the puwre nuthenatician: they are uni-
varsal in thic sense $hat they would be true in any
world, and so oanviot tell us anything about the
spegial propertios of this perticular world,¥ —- Came
bridse Universi ty Pross, 1943, p. 48,

@.‘ eit. n. 62,
Dp. cit. p. 178,

"athematics For The Dostor in The Killion," in
Philosophy of Saiencs, Tanm, 1944, Vol, 11, No. 1.
PPe 48 - 49, COf, alao Lenard: Creat Hen of soience,

Yew York, The Macnillan Co., 1033, pp. 220 - p2g, (81)

The Prinsiples of Lusntun Meshanics, (xford "ress, {82)

1935, I'refsss, p. vii.

Fe 137, (83)

Cf. also Kew Pathways in Hetlenoe, Camdrides Tniversity
Fress, 1938, Ch, X1I.

Cf. Dantsig: M, New York, The Mao~ ] (84)

nillam Co., 1937, p, P4,

ﬁ # Ox ian, New flaven, Yale University Tress,
» P¥e Bl1 - £12, This position is developsd at
great leagth in his Philosophie der eymbolishhen
JYormey, and in Substsnce and Funotion.

Sines & nunbar of historians “1ave seen it to conmider
the doeirine of St. Thoaonns as a perveraion of the philo-
sophy of iristotle, 1t is warth while notiny perhaps
that we consiter Taozlam to ba fin the strictest peri~
patetie traditicn. It would teke us too for afield, how
over, to attempt to establish this point hore,

- Kuoulelge of the Niteinal World, v. MO.
’mc !A_!.o Pe 40, T, Rendall, op. 9—1&' Pe 736,

«
Cf. 3eienges and the Modern *orla,pp. )5 - 16: "sut for (85)
solence sxmatll e nore 1 wentnd than r penernl ne: se
of the order of hingn. It neets ot e eentenco to point (416)
out how the !:uLit of definiste rract ot was i~pls ~ ’
tud in B-.L-glﬁnrn.len-- it by the 10:;.? dominence of schol - (87)

(9)

tic logic an' mcholastic divinity, The helit remained
after the philosophy had been repudiated, the priceleas
hadit of looking for sn exact polnt ond sticking tn 1t
whon found, Galileo owes more to . ristotle tlen appeors
on the surface of hia Dislogues; he owes hir: Lis clear
head and Lis analytic mind., I do not thiik, however,
that T have aven yet brouptit out the freatest contri~
bution of medievalism to the furmation of the sclontific
rovement, I mean the insxpuimstle beliof that avery e
tailed ocourrence can be corrolatad witl ftu antecadents
in e perfectly definitn nauner, axen;lirvi. s enoranl
princinles, . . i'y expluieition 1s t'.at the Taith 1n the poo-
sibility of seience, generated antecodently to t) o de-
velomnant of riodern metentifio theory, is an unoonseiouc
derfvation from medieval theology, ' -

Paris, Librairie Félix Alcan, (4® ed.) 1952, p. 40,

Paris, Librairio ¥611x Aloan, 1931, p. 149, cf. ibid. 695;
28 L'Explicution dena leos Sciences. pp. 489, 528, stec.,etc.

"Fhysique Ancfenne ot Physique Mudernc: Jeurs Concep-
tions de 1'Intelli;ible”, in Travaux @u I¥e COn{res Ine

ternationsl de Philosophie, V, ‘artie 11., Paris, Tier-
nann st Cle, 1937, pp. 197 - 198,

S0lenos and the Modern ¥orld, pp. 36 - 37, Cf. Advon-
tures of Ideas: Aristotle‘’s Togic "entirely lsaves o ¢
of aesount the interconnections between real things. . «
(It} reniers an interconnected world of resl thires unine
telligible. The univorse 1a shiversd into & rmltitude
of dlsconnegted substantinl thingna. . .ut substantial
thing cannot eall unto mubistantinl t! inge . o ut the Ple~
tonie doatrine of tis interwervins of larvion: wth mae
thematicr 1 relations has been triurmphantly virdierted,
The Aristotelian classificati-ms based upo qualitative
predicates have n Yory restrieted ap lication epart fros
the intraluction of mathermtical forimlae. Indeed, Aris-
totelian Logie, by 1ts neglsot of mathomstical motions,
has done almowst as mieh herx as €ood fur the advancement
of ssiange. %Ne ean never get awgy from the questions:
tow mith e In what proportiong and, Irn what pattern
of arrangement with other thinrge.™ - Pre 169 - 170, 196.

Philoso en’ liistory, ‘xf'ord, Clarenion irain, 1936,
PP 61 TL,

Pe M - 77,

.o T3e
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(88)
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(90)
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(93)
{94}

(95;

(10)

In Philaneold. ol .ciences, {Jourtdes #'Itudes de
la Soel:’t” Thamiste, Louvain, 1938}, Les 1ditl-ns
éu Cerr, Fuvisy,

In Philesophic et Uolernces, Ppe 30 - 26,

"La Consepti m -colastiquo de 1a “hysique,' iu Fhie
losorhiie et tiolencen, po. 48 - 49,

D4d, pp. 85 ~ 46,

Cited % [fealer: ihysiocs wud lioality, lew flaven, Vale
University Fress, 164G, p, 119, Cf. birong: op. oit.

Pp. idl — 162: =Galilac treat: aristotle in The Two

U cqienges a» a predocessur in the inguiryi Tnto Prob-
1w of vasuun, infinity, and contim:ty, an¢ rmohanies.
Ils 1ntrodices principles advancod b:- Arfstotle ir order
o wiTus d8 woll an disngree with them. In t earlier
work, The Two Creat Svatens of the ¥orld, Calilec pre-
sents x more imputiont Salviati anc a Slmplicio who is
less of a student a'd mors of a controversialist than

in the later trentiam, Tue "Peripatetios" rsceive the
brunt of an atieeh lounohed against thcae wlio will not
Teoelve the evidence of the telesaore snd the demonstrations
of matnenatfes; bu® thain Ly not doue to conivist Arietotle,
since Galiiea bewliaves ¥hat he should havo changed his
opinion in the lipkt of %the new svidenos. In naither

o1 nim twe nejor worka does Calileo prasent an oppoaition
betwosn Pletontic and Aristotelian netaphysigas, Aris-
t3%1e is ratiwr presenta’ i-: The Two “ew Sclcnoes as

more closely a"Tiliatad with nechantonl questi~-na than

is “lato.™ In the praface to Lin Etudies cur Teonardo

fa Vviagl, Duhem sows that Lt Le & 1 eteke $2 uelleve
that tio scienoe o) Calileo is a victory of m~nr- sclance
ovor modieval pliloss Ly, It {8 ratier a vietory 2% a
mocradics that was born in Paris in the fourtnent: ocen-
tury as based upsn tho eriticrl treatment of doctrines
derived from Aristotle and Averroes, :

."Tho Dirtk of ZSelrmne among the Croeks,” in Incvclopedis
of Modern Knowlndgs, ™ted by Sir John lisrmerton,

pars 18, p, 1485,

¥ £ Coele, I, loct. 17, no. 23 T, 32, 1, ad 2,

e 1%, n. 74 {fantnstel,

Cha VLTI, W5 b 7 - 18.

(98)
(97)

(98)

(99)

(100)
(101)
{102)

(103)

(104)
{105)

(1068}

(107)

(108)

(11} (j

loc. oit.

Cr. Gt. Thon. 1gct. 9, "o, 8386: ™Guot aute: pist

motus planetarur;, nos nune ¢iocerms ea qume ciree '
haee rathematiol disunt, ut cires haoc reldpmr st~
toutl, ut alique pluraligas detarninats omeante cone '
cipiatur a aobim.”

Pntlosopbice] Nasgys Tor Alfred North thitehead,
Chapter 1: The l'athemnticnl Dackgrownd am: Content
of (reek Thilosoply, pe 9. Cf. e » “aylor: "hun-
bers an! Forms” in Fhilosophical Stwites,

Ope oLt pp. 23 - 27,

De L'Explication Dans Les ioiences, p. 174.

78033~ 7 u 15,
193 b 25 -~ 194 a 10.

That 1s %o say, scientifie 1n the iristotcliar senae
of the tema. :

Cf. l'et. IIT ané XIIT.

The Nature of Thysicasl Thaary, Kew York, John Wiley and
Sonm, 1931, pp. 39 - 45,

Cf. In IJ Fhys, laect. 11, no. 3,

This notion of the intrinsic incorruptibility of the
hearenly bodies has, of eourss, btran refected by moe
Gern Thomista. But the question of the possible sxcis-
tence of muoh bodies still renains open,

In this corneoction 1t is tnteresting to note thet {n
some respeots the physios of the medievsl §cholastics
was more mathematized than modern physios: "Les mimes ‘
concoptions mathinmatiques mse trehiseent d'eilleurw dans
le détef) des thGuries particulibres. Cvest uinci que
la doatrine arithmétique: olassique dos cardes wibrantes
83 omiplitait au noyen e par une esthitigue musicnle
entioroment fondée sur les nordbrec qui définiaeent 16k
sonf. Falt plus rweripwhle, cos meros ¢ogtrines p’y—’
thagorieiennes dtnient miaos on oeuvrr dens len theor el
varnllelos @ ia wvue, du goiat et de 1redorafs e Llanc,
nar uucm’)le, ézqi{' remuté confolir® 0 axa e o oenitie

le Max ma,, ,oossﬁéla




(12)

da lumiere, l¢ noir par eontre lo minimm (be_tensu,

VII, 87 - 102, 104, 115. Cf. Ibid, 95, la dootrine

qui fait du nofr ls minfmm ot non la privation).

Tontes les autres guuleurs résultatent ensuite d*'un
nélange en proportion définie de ces deux ¢amposantes
simples (Ibid., 102) Pour les bellea sonleurs, dont on
ajoutait milancoliquenant, qu’elles &taient aussi Tares
que les bsaux accords misicaux, le rapport des conposantes
scra une fravtio: jertioulisreront simple, pour los
vilairea un fncoriensurable (I, 101, 104, avoe 1n
théorie mathdmatique aux 98 - 100) Les qualités percues
rar le gofi$ résultent pareillement 4 'ur Rélunge en pro-
portion d4finie do doux ecuposantes sirples le doux et
1'amer. (De Sensu XI, 148), Et 1'esthétique se feoisant,
cotte fols gartronamis, on ajoute gue les £olitn arréatles
correspendent aux froctions simplas, les mauvais golits
aux imcormensurubles, (Ibid, 149) Ies odeurs, snfin, gqui
sant définies par les goliss auxquels slles sont eonjugles,
snlvent la wirse loi, (De Sensu, XYY, 174 - 176; xITI, 177 -
178) K% sur tous ees points la physique ansienne se montre
ranifestement beuucoup plus xathénatisdes que cells des
wodarnes,” R.P. Sal-an; "La Conseptior Seolastique de

la Fhysique™ fn Thilosophie et Joiences, pp. 46 - 47,

(109)¥e belfieve that M. Maritain has thromn some sonfusion

upon this peint; ™Cag usage des prineipes rathématiques
dans la sonasissance de la mature peut ou bien rester
nccidentel et représenter umn saprunt fait aux methématiquos’
par le maturdlis, ou blen &trs esmentiel & la seience
considérde, qui est alors Propremont unc sgjontia medte;
et 11 est eluir ue uivers degris de 'mathévetisation' ace
cidentelle doivent conduire peogresaiverwut de ls seience
pursmant physique a lo selentia media. La physicomnn-
thinatique des modurnes rfalise le typs Ge 1a acientia
modia d'un fagon sarfeite. Au eontraire nous prisons que
1'usage des mathénatiques en biologie per eXenple ou en
Psyshologle, m'arrivers jmmais & subordo ner typiquament
oes dissiplines sux rigles d'explieation mathénatiques.”

Degrés du Savoir, p. 284 foatnote.

{(110)Cf. WeRe Thaupsons Solenoce and Common senss,london, Longmana

Crasn end Co., 1937, p. B9: “Eminent men of Seience, in-
deed, maintain that the perfection of scliontific synthe-
ais dersuda on t'n extont to which it has remolved itsolf
into mathemationl coineerts. There are, howevar, vert fiells

(111}

(112)
(113}

(14)

{115)

(116)

(117)

(13)

n" Helence in whigh the data soer: extremely refreatory to
mathemationl interpratation; wherc rn onrant eoncelve
that they enuld by any procass of distillation or boi-
ling down, be radused entirely %o rensnruble elements.
Solence, in its present form, thus proments ftself, not
an o deliquesgont an? termorary emratruoti r reltine

to a dond Tovel of natheratic:l nrterial, but ar p so-
114 and orxdered liorarchy of different kinds of knowledge:
a1l true, s&ll sctlentifie, but Giverna,~

"Rérlexions sur le prodlimo de 1*ind therminarw® in e~
Yue Thaniste, n~v. - des. 1957, p. 394,

'

Le Commos (revised editiomn) p. 7.

"it o'est aussi en obSiseant & ootte mime tencance
‘¥ernelle de 1'esprit himein quo ls ahlmie s*Atoune de
la diverait4 des substances &t ana cet &tonnemont,
selon le témoignere outorisé de . Fob, constitue le
point de ddpart de cette molsnoe tiul entiere.” >eyor-
8on: De I'‘aplication dann les lciences, p, 161 - 182,
Ufs miso ¥ssals, Paris, Tibrairfa =, V¥rin, 1938, .
.19,

Cf. Cours (e iMilssophie Pomitiwe, Vol. 17, 281; 11X,

29. Comte tmight that the extensive use of mathematics
in physics was aim ly sn inexcusables prejudtice. Cf,
Cours ds Folitigue Tositive, 3e ed. TV, Appendice Céné-
ral, pr., 1 = 8. It 18 nlso interesting to note that
JeSe X111 considersd the hope of aprlvin: mathsmaties

to chenlstry and piyaiolofy nn somet'ine rchirericel —-
Cf. lmysrson: Lu Chondnegwnt da la senude:, Ta 190,

Critiqus of >‘hysies, london, o -an "rul, rero®,  rube

ner anl Co., 1931, p. 142,

For a good swmary discusain: of t!ia point sue ..

Thampaon: Solengs and Cossmwon Slense, chapter VI,

me of the sim;lost exaoples of “ow metiematicel Tor-
mmlution may soxve to throw lipht una: bdioloirienl pre-
nomena 1s {nidfeatad by “.i, Tharpa o - ¢ following
1is03: "In the simplest onscs, such ne the cy]{v.\i{rlcal
o sphortesl forr, W' ich we find in 4 ruliitite 9€ o
auie fomebion, the nathans'tca! formation 15 10

s(‘aml/ Mﬂéﬁ j.t ﬂﬁ?m’snm , at fi:: t, et &

somsof ikl vha e



N (14) {15) .

recognition of a rainiro:; or an Fehinondern egs a8 a

sphere, or g plant stecm nr & sylirder, add nothing (125) The !veterious Uniyerse, pp. 122 - 123,

%0 our knowledge of themse forms, Tut tho recognition |
of a sphure, for cxarple, irplies the knowledge of its (186) New Background of seience P. 208, Cf, nloo pp. 296 |-
nathemationl law, an sxpreswed in tho squntions in- 297. Cf. "The }nthemationl Aspoot of the Universe,®
dlcating ths order betwoen its quantities, suck as in Philosonhy, Vol. VII, p. 14,

824 r2and V= 4/3 8. By the knowledge of the
law 6f its quantities, there are Tnduced fron rule
tiplicity %0 unity so that the forn of the sphere be-
coitos inteiligihle aud we Ynve, in the fomal order,
« cogmitiv per caumas, Farthermure, tho mat)ematical
definition of a sphera is the basis of a true deduc—
tive argument. Knowing that a oell im spherical, we .
kncw that it (e something whose surface s analler for ‘
{ . the volum: 11 onoloses than any other pusaitle fipure:
and we Be¢ also, luoking st the matter from another
s angle, that it exenplifies the law acearding to whieh
1 ‘aly sysien of bodias wrranges itself in such e manner
! that tho potential snergy af the system im o minirum®
(E. Zdser, Conerul Thysien 1915, p. R90)" we Soience
’ and Comnon Sense, pp. -7 .

{118) Cf\ Thaorntom: Veotars of kird, Chiemgo 1935; Spearnan:

11lities of Man, Kew York, 1028; Ldgeworth: Mathe-
matieal Ysychios, London 1881, etc. . :

(118) It 1s Important %o keep in mind that whensver intel-
ligenos is studied by any method of this kind, what is
wnderstood by intelligence ean be known only oneratio- ; !
mally, that 1a to asy, it can be dot‘jnud{a)ﬂy by a des-
eription of the eoncrete prossdurns of measurermnt by
which the reaults have boon arrived st.

{12C) Introducticn to slathomaties, The *ome University 1ib-
<2fonuchlon ¥a et omvities,
| rary, 1931, p. 223, i

(121) The Thystosal “rincicle of inantus Theory, Chicago Uni-

versity Press, 1930, p, 6%.

(122) Pp. ¢ - 7.

(1e3) 1'Td‘e dc Tot ‘!‘.-uurvlln dana la 38ience et la Ihiloso hie,
ST DI S8 Jsienae et 1a I hilosophie,

Peris, Tdbruirie Fhilesoplhigue J. Yrin, 1925, p. 136.

(124) fhilosoriileal 4spects of Moderw uglence, les Vork, She
Faordllen 0., 16032, 1. 63.




(1)

(2)

(3)

(¢)

(s}

(e}

()

{8)
(9)

(10)
{11)

Chapter II

Cf. Thompson: in Introduction to iclence, ‘ww York,
Henry Holt and (o., 1911, Chapter iv.

of 'hysics, London, Ceorre Allen
1036, p.81,

The Philoso
and Unwin,
The Three hefornors, London, sheed and ram, 1936,
Pe uo

Cf. Cilson: "L*Idfe de 1'uuisé du corps des sciences..

est insfperable, chronologiquement et logiquensnt, de

L'extansion de ls méthode mati¥meticue & s totalité

du domaine de la 1 " Discours de la 1*thode, /

Toxte et Cowmentaire, Paris, 192, p. 2l4.

Cursus Phil. I, (. XXVII, a. 1.
Cf. Charles L¢Koninek: *ia dimlectique des limites
cox® eritique de la reisom™, laval Théologiquo et
Philosophigue, Vol, I, No.l, pp. 1% £f.

Cf. III, 11, 6; Cf. t1a0 John of

I, Part II, g. XxvIii, a.
824 b),

ste Thomas, Cur.rhil.,,
1. (Reiser ed. pp. 819 and

(12)
(1)
(14)
(18)
(18)
(17)
(18)
(%9)

(20)
(m)
(2R)

(as)

(2¢)

(25)

Cf. Cortre tiontes, 111, Chap. 19.,

Cf. Henrl 2ichette: "Considérntions sur cuelguos prine
cipes fordmmentaux de la doctrine du spiculatif ot dy
pratique”, Iavel Théologigue et Philosophique, vol. ¥, !
No. 1, pp. 5T £f,

Cfs III Do intsm, 0. 10 433 a 0.

IXI vet. I, 993 b 20; In Roet, ds Trin., v, 1, c.
225 e 0 Iran,

(28)
(27)

(m)
(39)
(30)

(31)

{17)

L-11, 67, 1, od 1.
T-1,5, 5 o 2,

Cf. X, 14, 16,

Ds Yer, II7, 8, na 4,

Do Vyritato, I, 2, o,

Qureus, Theol., I, disp. 1. a. 10, no, 18,
Qurs, Thenl. I, dian, 2, a. 10, no. 5.

In II ®tk. Yectio 12, no. 8868, Cr.

In IX1 Sent. d.
» Qe 2, n. a. sel. 2,

Cf, 6. ™haran, Caxment. Polit,,

1sot. 14, ro, 8,

Disoourn da 1a Jisthode, ®Astson Latier, Taris, p. 76.

Prol.; De Yer., III, 3, o,

"Bypotheais” in Stwdder in the Hiet and Method of
Selenss, edited by Charles Singer. tobacdToerovey. 1,
Phe 499 - N,

London, M.C.)..0. Publishing fiociety, pp. 7 and 9,

hl_l%m ond Reality, Yomdon, George Allen & Unwin, 1939,
pe BOB,

I, 1, 7.

I~ II, 48, 2; Cf. In VI Eth., lect. 3, no. 1145; ut, al-

bart: Liber I Phya. 1, eap. 8.

(2 Yoty Anal. .I, e 8, 71 b 10,

Cf. De anima IT; I 77, S, eto.

In Post Anal. I, lest. 41; Da Trin, VI, eto.

In e Generatinne et Sorruptione, Proene; Cf. IIT :e Anira,




.

{18)

(38) 1Ia1, 1, 3, no. 3, 4, By Cf. also John of 4t. Thomas
1o, oit, p, 619, and 260,

(33) This objective lisht rust, of aourse, be distinguished
Trom the interior 1ight by which the eognitive potengy
13 astuslized, ‘

(3¢) 1,1, s,

(ss) ¢r, ot, Thomas ix Boeth. De Trin. vV, 1.

(36) cf. 2. Yhomaa I, X4, 1} In De snime II, lect. 24; De
Yaxitate, II, 8, ete.

(37) Of. In VI Eth. leat. 3, no. 1145~ 1149, oto.
(38) Pe Tria. v, 1; Of. Post, dnal. I, leot. 41; In VI yet.
st. ;I:Bs.l,ld %; In De Senwu et Sensato,
lset. 1, oto.
{s9) Ds Xnte st Esssntia, Proec:.

(€0) In Boeh. De Triritete, v, S.

(41) "... provriem et dsterminaten rationen presdfeati im.
ferioris (non) mseipiat.™ John of 5t, Thorms; Ars

legies, p. 31 a 22,
{48) @f. Jo'n or sS4, Thomas, Cure, Mill. p. 265 8 30 - 38,

(3) v, 1,

(€¢4) cCf. 2t. Thoras: I, 85, 1 ad 1; In VII Mot.; .o Trin. v, %,
ste. Yt is hardly neoesmary to poin$ out that E“ e student
of nature uses individual absexvations and exparinents,
tut only se a point of departure and as a teans to arrive
at the cavion scuritle vatter. .

{(40) .lest eonfusion arise, £t muat bo pointed cut that modern
= wEn the word “meSarhye!ow* in a mach irnader ssuse
than the traditione) Thomismt,. eacgentation of the term., It
i® now generally onployed in suoh a way es tn inoclude phi-
Josopty cf nature e wa)l ar retaphysica, %e aiall use the
word in {ts striot Thomistie neaning.

{48) cr. I 1 Piys. loot, 1; In VI let., leot. 13 In XI Mot. lect
4, wata.

{47)

(48)
(49}
{%0)
{51)
(52)

(m)

(o4)

(86)
(56)
{o7)
(58}
(59)
(60)

{61)
(62)

(19)

E.g. Maritain: les D4grés idu Savoir lturis, LGsclde de
Browsr et Cie., I90%, pp. 77, 79, ste.
De Sub leeto Raturalias Fhilosophine,

Curs. IMil. II, q. I, a. 1.

I, leot, 1.

In Thys. I, lect. 1,

Qurs. Phil. X, 1. Tiis point may give rise to a d4eri-

oulty: a metaphyaical definition (actus entis in potsntia)
secens to be enmploved in phiilosophy of nature. The answer
is that the woxa potency has a different mesning when the

of matter. In the fommer it 1s considered in its generel
weaning as a principls of being, ivary act of & being in
potonay ia necessarily theiast of g raterigl thing, but
while in reality theras ia 1dentification, the aspect under
which this roality is oomaidersd is difforent.

"essita quod enam mobile, lxicot conplexionsn nominum edntineuts
incomplexum tamen st PAT 89 umun quod quid est aignifient,

Bicut ens per se." De Sub festo Raturcrlis Bulo-gghtu. La~
val edition, 1939, pp. 9 and 10.

“Ens mobils non sumitur emplexs pro .guerogato ex ente ot
mobilitate ut ducbus, sed inoomplexe pro Guidditate, cui
convenit mob1lites.”® Cursus Phil. II, Q. I, a. 1.

In IV List. leat. 13, no. 683, Cf In IIT Uet. loct. 3.

Cf. In Boeth De Trin. V, £; In VX :th. leot. S, ate.

In VI Eth. laot. 1, no. 1123,

In inal, Post. I, lect. 16, Ccf. X, 86, 3,

In De Trin. v, 2.

In VI Mot. leot, 1.

Cf. St. Thuomas: In IT Yiys., lect. 3; Jn te Trizitete, Vv, 3,

Cf, St, Thrma: In vo Trinitate, Vv, 3,
SLzg rinitate,




(20)

(63) JIn Bosth. De Trin., VI, % Cf. De Coslo st Mumdo, IT1.
(64) of, De Anime I.

{65) De Yeritats XII, S & 2.

(66) Qurs, rhil. I, Tars I, q. 27, a. 1.

(67) Rege II=II, 1, 1} I-TI, B4, R, ad 2] oto.

{68) E.g. In VI Bet, leect, 1; In I Powter. inal. lect. 41, ste.
(69) VI, lees. 1.

(70} ©f. e.g. L.K. Regis: "La Philoasphis de Ia Nature; (uel
Ques spories”, in.JPlilosophie, Cel:der I, Ftules ot Re-
ohérohes, Colllge liopinicain, Ottawa, 1956,

(71) "La Physique iriatotdlicienne et 1la Fhilosophie,® in plile

losophin et Selenges, ppe X5 - 20,
(7') Idid,. Pe 24,

(73) It may de trus that aristosle hinself never brought out
this hiersrohical strueturs ms explicitly ss St. Thomas.
Yot the latter merely elarified what was already ftmplick
in aristotle’s doctrins., That is why we ase no point in
Yansion's argucent when he writea: ™0On nz voit done pas
®e qui justific, en bouns dostrine errrcetélfeienne,
l'abstraction rmthératique entendue corre un de¢Tsh speeinl
d'sbatraction., Il feidrait pour cela que las notos Guar~
titatives poss’cansent vis-n-vis des autros notes avx~uvelles
olles scot unies dans la r-alits phyeique, uve entiriorit’
logique ou motspivsique, qu'Aristote n's point alerch’

& dteblir. Les effarts faite dsus co swns par les scolns-
tiquea — .aint Thowes 5 d*sutres — ne peuvent pas ent.er
*a ligne de soupte pour formuler une appreciation eoncer-
unt‘. la position dostrimals cu Stagirite lui-mbme." Jbid.
Pe

(74) motd. o8,
(76) Ibid.p. 25.

(76) Ibid. p. 23 ~ 24,

(77)
(78)
(79)
(e0)

(81)

(82)
(83)
(84)
{85)

(86)

(A7}

{2)

Indd. p, 24,

In De Trin., Vv, 3, ad 5,

Ibid, p. 27 - 28,

lLoe. oit.

Chap. 27, Trans. by C.R.C. ['ureg McXeon ecition:

The Basic orks of Aristotle, Meo York, handom ‘ouse,
1941, p. 153,

laotio 41, no, 5.

La Thiéorie Fhysiguo, p. 167.
Curs, Thile IX, We I, ae 3.

Loc. oit.

Yoyerson mekes 1t elear that the superior imwaterlality
of srithmetic has been quite generslly rescognizedl. Cf,

in Cheminement de la Pensds, p. 308: "Telle &tait 44jn
1'idde de Gauss. ‘'Hous devons edmatire ne.blumont,
Aorivait-1il & 1'aotronome Nessel, Guo, ls nietre est
uniquenont le produit de motre esprit, l'espace, mime

au point de wus de notre esprit, constitne une réslits

@ laquelle nous ne pouvons a pricri dicter eurpllte..ent
sas lols’, Dedekin', dons le precncs 4o £5o6 famevx
opuscule sur la nature Cu naire & vivwent inciste sur
gette fdfe de 1'sutonomie Ae %'uri \ ~y"tmne S‘:}éé rd

@ rédls Le nobre esi "un. M" or el e

1ofia pures de le pansse’ ot ’entiérnmt'ng jadepesdent des
esncepts de temru ot dvespnoo’; lor AWYSL AYE 'ces
erdations 1libres de ltezprit ‘azmin, 11s servent de moyen
pour saisir plis alsenent et avec rlue de proistisn la
diveraits des choses® {¥as s15¢ und was soll.n dle m.len?
52 ed., Brunswiek 1923, p. lll... ™Main Locko, 4%ja
Jugeais que *lo novhre eat la plus sinplo et la plus unie
verselle de tonton nos 1dfen® (Fasei "hilosop' icue, 1T,
Ch, XVI, nv. 1), ot Hume consiiareit la geowptrir comas
woins aseurds que 1l'apithnn’tique ot l‘qlg.éxre an point de
Yus <o 1t yalour apodfetique da ses afffmations. {_ sy~
ghologle, tr. enouvier et Iillon, " wsiris ID7R, p. 98)%,

Clfe "la 4 Snlman; "L ltamcnpticm Sch’ln::tio-.;(- %, 1a ﬂ}'-
:\l%;llhﬁ", s i dY oo oL ebe e G e e-et (Yo

Pidsioshi o Scvmean, 37

. .
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(Leg



(88)

(89)

(90)
()
(o2)

{93)

(94)
(85)

{ve)

(2z2)

aneiens) eonnnissnient blen des distinetinus: los
woiences et les arts, los arte libermux et les rrts
sorviles, les ssienees pratiques et spfoulntivos,

8es dexnidres diveraififes selon Yeur dépr: d'ahstraation;
mals jomais dans sucun domaine, 1la nlont op-as’ une
"eciense” & une “philnsophie.*

Cf. Varitain: Ia Philosophic de la Mature: "Toutefois
oette virit! ompltnle A%nit payie cliox les enclens, chex
Aristote luj-rfne et chex les mmcions penlastiques
éralemont, ou prix A'unc rave Tente e pr/eiptiation
intellectuelle, . . Pour 1'optimisne des onciens, qui se
voTSalt trés rapidement & des raiscns 4'dtre quelquefois
trés hypothitiques quand il a'mginsait du ditail dos
phenoranes, philoscrhie et scionces axparimentales Stejent
wn seul et méme macvolr, et $outen lon sofences du monds
matiriel ftnlent car subdivisions &'une seule nt unt
Belence spseifiqus qui s'onpelsit *philosophis naturalis®
e o o ==p, 31,

Ofe I/f17xizs Sur 1'Intelligence, Los decrvia du sevotr,
la Fhilosophic ¢e la Yeture, Scicnen of sepeirse, ote.

Cf. also Yves ‘iimon: "Miaritain's Philoaophy of t!e Solences,™
in The Thamist, Yol. Y. pp. 65 - 102. : '

Art. eit. p. 90, (Italics ours)
Curs, thil. 1I, q,. I, a. 8.

Of. In I Fiyas. lect. 1, nos, 6 ~ B; De Sensu et Sensato,
leat, 1, 0. 2; Do Gensratione «t COrruptl:vm,‘ Froen,
Iz Do Anirn, leet, 1 no, 1; I Moteorolos . loct. 1; De

Coslo et Mundo, 1lmect. 1; eto,

The full s{;uiffcanes of e stutecment will Ls brought
aut fn th{o\ next shaptor whioch the question of subsltornetion
will be studied in detail.

IA YL pet. lect. 1, me, 1247,

Ibid, no, 1165,

Ibid, no. 1149. Even on thde point 'l Haritain gearn o
be antiThamistic, for he writes: “Jo note, entre parer-
tv;esen, que 1'Atic dey prmifers faadenants ortolorigues
dor methirntiques, 1a phitos mife Ju nuplre ot du e ntinu,

{97)
(e8)

(99)

(23) : - < )

Yontre dans 1a sphiers da la philosophie de la naturs,

Sar 1'abatractinon mathAratique, no portert poe de oni sur
1'8tre r4e), ne gonmarte pas de soresae deps ao: ordre
PrOPre.® we DAgrdn du Sevolir, p. 9%93. Cf. p. 346,

Cf. also La Philosophie de la Nature, p. S1. It is dif- ‘
ficult to mem how the paflosoply of natlerwtics, the proe!
blems of numbior and eontinuity fall wit'in the sphore of

P {1 loaaoply of nature, which 1s the atudy of things 1n

tums of mobility. Philoesoply of nature s, inviesd, a
kind of wisdan within f{ts oxn realn, {n the mense that

the geaergl pri~oiplos of motile el . w 1¢h §t studies
give order %o the entire study nf natursl t'irnre, but (t
1s a wiadam only in terms of mobility, May not the source
of Maritain®s confusion te, at lerst in part, his sube
stitution of sonaiblo beine for mobile boing? The Phie
losophy of mathematics portaina tu metaphysics not only
for the reason given above, but also becnuse, heiny wisdom,
wetaphynios hias as one of Ltn functions not only the ori~:
tiyue of 1ts ow: naturs, but also of tlet of &1l the other
sciences,

DiyrAs du Savoir, p. 362, rsotnote 1.
Tbid. Cf. La J'hilosophie deo 1a NRatwe, pp. 68.

Ve 1, ad 8,

(100) art, oit,, Cf, Ot. Thanes: JIn s Sensu et sensato, legt. )

no, 18,

(101) Cf. Lea Degrés du Savoir, pp. 77 ff., 94 - 95, 352, ota.

(102) after ounsistently anslgning- seraiblo bei i as tie forral

objeot of the study of nature throwdi-ut Les MQ!“» du
Savair, K. Uaritalsn notes in La Jhilomonl je de 1s linture,
Zp. 113) tuat as Cajetan explains in his opusculun, De
Sub Jeoto ‘lmturslis $hilosopiine, the axpressin: ens sen

silile ts less apt than ena motile. 1Le atill I aists,

however, that 1t is lexitinate to assig. ens sensitile
as the formal cbjest. For reasons indicated sarlier Ln
this ¢ .aptor wo feel t-at there is rmo’ rore inv Llvad
here then a quastion of aptness.

(103) "Waritain'a Philosophy of .the .elences” in Tho Thocisdl,

¥ol. ¥V, pp. 90 - 91,




(104)

(108)
(108)
(107)
(108)

(109)
(110)
(1)

(112)
(113)
(114)
(118)
(116)
(117)
(n8)

(34)

¥We preseind here from the important differeonce that
the first definition in 80 far as it has to do with a
1living being, 1s based upon both internal and exter-
®al experience, whersss axperimsntal scientists

witlh the exoeption of the axperimentul psychologists
in some ceses, have edopted the method of drawing only
from external experience even when dealings with

Uving beinga, We shall return to t'is point in echap-
fer VIII. TFor the mocwnt 1t iz sufficient to note

that a difference in the smuroes of experience smployed
sannot, obvicusly, eorstitute a specific differonce he-
twsen seiences.

In X Poste. Anal. leot 16, no, 5.

irt. oit. p. 94.

Ibia, p, 92,

Digrés &u Savoir pp. 74 -~ 765. Having made this admis-
sien hd {1logl2ally holds that the experirmental sciences

oome bafors the philosophy of pature in pedagogice) ore
der,.

Cf. Déx-da du Bavolir, pp. 344 ff,
Is _Fhilosophie 8e le Nature, pp. 91 -~ 92,

The Sophist 219 a ff. Cf. Aristotle's oriticism of this
dootrine: Prior inal. I, 31; Post. Anal. I, 5 amd 13,

Moresaux Choisis, pp. 44 ~ 47,
In I Phys. lsot, 1, no. 8.
Cf. La Philoscphie de 1a Nature, p. 23.

Cf . Nos. 1147, 1151, 1166.

Bigzés du Saveir, p. 7V.

Idid. p. S61.

Cf, Fulton J. Shaen; The Fhilosophy of Seience, 11l-

waukee, The Pruce “ublis’ing Co,, 1934, pp. 164 - 189:
Father ihittaker, C.F.: ™The Positionr of 'aillematics

(119}

{120)
(121)
(122)
(135)
(124)
(125)
(126)

(127)

(128)

(129)

(25)

in the Jijerarehy of Speculative Leience,” in TLe
Thomist, Vol. III, no. S, p. 503,

Cf. Cajetany De Sudjeetn Naturulis
od. lLavel, pp. 19 - 20.

1}:1losont:1ae,

Ibid., pe 91,
839 L 13 - 64D a 9.
tte Thomam, loct. 1B.

Leot. 15, no. B.

De Part, An., loo. ait. !
ct. xy.. IT.

In VI Met. loot. )}, no. 1149,
Ibid. no, 1146. Gf. I, 46, 1 ad 3.

We preseind herv fras the special aase of wan, whose
future existence oould have Leen fmnnstrated with
apod1otie necessity once given the eximtenoe of a mb-
terial gommos, for dmre the basls of cemonstrability
was sonet:ing extrinsic.

Cfe Bte The In I'o Trinitate, VI, 1: Ix hoc autem quod
omsideratio natwrnlis ost oircs materisn a pluribus
dependet, acilieet a consldarntionc materise ot formae,
ot dispositionun reterinliur: et proprietatun quee gone-
sequuntur formnm in materin, Ublewyhwn auter: o aliguld
e2gnossendun oportet econsiuerare plwrs, est diffieilior
eo/mitio; wumde in Y Footoriams dicitur, cuod minua
ocurta scientia ast cuae ost ex elditiona, ut georetria

ol aritlusstican, Ex hoo Yero guod elus cousideratio

o3t cirea rss mobiles, et qume non uniforriter se hebent
elus engnitic est micus forme, quia eius demounstratiores.
ut in majori parte sunt ex hoe, quod sontingit eliquerdo
aliter sa hsbere: et 1deo quando aligua selentin moeis
appropinuat ad sinrularie, sicut operntivee, ut medlcina,
alohirie, &t moralis, mi :us possunt lLinbere de certitudine
propter rmltitudinenm sorun quae eonsiderns’a eunt in
talibue sofentiis, quo guatlfbLet el aditetur, frequernter
orratur, et propter e mw varintilitate o
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(150) cf, st, Thom. In I Rth, lfo. loot. 1.
€131)--22, tafma Chapter IIT, note

(132) The wniquancss of tie nethod proper to eec: sofence
does not, of ocurse, exclude the possidbility of a
800eral treatiss on scientifie »ethod, for logis,
wites St, Thonas, *tredis cosunec modun proosdendi
in cmnidus alile sefentiis. Modus mten yroprius
sinpulorun scientinrum, in sefoatiis singulis eirca
prinoipiun trmag Gebet.” (In IT Yat. loot. 5, no.
338) In view of this cletinotion of 5te Thamas, the
following assertion of Gilsnn is at bdest extremeoly
mbigucns: “An Aristotelien Aiseourse on nethod i{s. . .
an impossidiliny; 1% is possible to speuk only of
Sissourse on methods. (Op. 8it. p. 71) rar from
being an impoasibility, a dimoourse on sofentiric
method wam actunlly written by Aristotlse, nmo;y the

Mﬂor Al &ti.lo

(183) w1, =,

(134) Philosophie de 1n turs p. M.
{138) Lews. m1.

(136) IbLd. wo. 8.

(!S’) Intd., mo. 6.

(138) 1Leetio 22,

{139) Lestio 15.

(40; 1v1d. o, 4.

{141} Cieninmwent co la ;e pe 481,
(143) mo, 4.

(143). Xo. 4.

{144) Idd..noa. 5~ ¥,

Chapter III

{1} 1ln meinteining thet philosophy of swthe:» tics im an
intermodiery science between the second and third de-
~'rees of abstruction, Fether whitisker hes eonfused
the kind of application juat mentioned with true
subalternution. Cf."The Foaition of :nthiesetics {n the
iierarchy of Speculntive .iefence,” in the Thomigt, “ol,
111, }o.3, p.496. .

{2) Cf.John of 5t. Thomas: Curewiheol.,I, q,1, d.2, a.6.

(3) cf. Gilson; 1L'Ysprit de la Philosophie vdifwvale, Puris
Librairie, J.Vein,1932, F.4: “alors que le rctiona~
liate pur pluce 1la philosophie au sormet et 1'identifie
& ln sngesse, le néo~acolastique la mubrltarne § la
théolopie, 1 ul reste seule & meriter plcinement le nom
de sugasne; nais pourquel certains nec-acolasticues
pensent-1las yue rname subaltarnfe & ls thfos ogle, leur
philosophie demeire identique en nature & celle wul ne
recon:r:1t aucune ni-azae eu-deasus d'elle.”

. (4) of. ars, Logica: I'.I, . XXVI, u.B,

(3) In De Trinitate, vI, 1. )

{6) The mncient Thomists sametires ocalled this type of de-
nendance subalterpation secundum uid, but Genfed that
it wes subaltarns.tion simpliciter. °f. Jokn of st.
Thomaa, Curs. Phil. irs. Logica F. 11, q. ' ~vI, €.7,
pp. 798,

{7) loa, cit. p. 70é.
(8) v, 1, a.5,
{9) Ibia.

(10) Loeo. Git.p 796 b 43. "hilosophy for Johr of :jt. hom s

168N the solince of nature.

(11} of. Yulton jhean: "Furthernore, the riure developed the
exapirioal scioncos the hettm{ is "he riw satert: ) upon
wliich metaply aics may specuitte to build n selentia mad o
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(%8)

or the Philosophy of Nature." The Philonog}% of
Ssisnes, p. 180, “"Just as tho scienos of ma tical
ﬁ-hl ia formed by the application of matheratics

% physiss, so too, the ssienee of tlo philosophy of
nature i{s formed b the application of the funiamental
principles of metaphysics to the natural soisnces.”
Ibid, 184, Cfe Whitaker: “The philosophy of nature is
the intermediwry acience betwesn the physiocsl und mota~
physical orders.® 0Op. git. p. 503,

(12) Cf. Annfbaldus: In I Sent. dist. 1, q. 1, a. l: *Primerum
scientiarum proxizne principium est intellectus, esrum
vero ssientiarum, quas sun principia sb aliie supponunt,
proxinum principiun est eredulitas principiorum adb sliis
suproaitorutj primui verc earmm principium est intelleo-
tus, Perficitur tamsn eertitudo istarum secientiarum oum
por viam resolutionis in ipsun intellestum primorum
principiorun perveniunt,”

(13) Johm of St. Thozas, Cura, Thool, I, 4. 1, d. %, a. 6
P 309 b,

(14) Curs, Theol. I, q. 1, 4, 2, a. 5, p. 36< a.

(15) In 1, 1, 8,

(16) Curs. Theol. I, Q. 1, d. 2, a. B, p. 364 a.

(17) Curs, Pnil. Ars logiea, II, Q. XXVI, a. 5. pp. 799 ff,
\

{18) Yeritate XIV, 9.

(19) De Veritate, XIV, 9, ad S,

(30) Curs. Theol. los. cit. p. 380,
(31) In De Trinitate, V, 3, ad 6.

(82) Of. Vassily Pavlov: "Mathematics for the Dector in the
Hillion,” tix %lﬂl‘aﬁ of Seienos, Vol. II, no, 1, p.
48: ",..an ort has heon ®:0.%0 a pretanse of ap-
plying she concrete mcisnces to the wbstrsct ones, It
has gone tn the extent of naming new hybrids in inverae
order as physical mathematics, (compare Einsteina' phy-
sioal geometry:)...biolorical mithematies, amd t ¢ like..
eseTO thiis ¥riter it sti11 1ooks 1ike the application
of mathematics to hiolory rothe. soan the reverse.®

(23)
(24)
{25)
(26)
(27)

(28)

(29)
{30)
(31)

(32)
(33)

{34)
(38)
(36)
(37)
(38)
(39)
(40)

(%0)

I, lect, 8, no. 7.

In De Irinitate, ¥, S, od 7.

Ao X Post, inal,, lest. 25, no. g.
&m Pars I, (. XXVI, a. 8, p. 797,
AP . Loa;gn. Tars II, q. AXVII, a. 1, p. 827.

"La Jonesption Seolastique ¢o 1a
e sl -
losophis et Seiencea, pp. 48 ~ 49?”' fe” in pt-

In I, l. | 19

Ars Yogica, Pors I, 4o XXVI, & B, pp. 798 ~ 799,

Last this definttion seen to exgl
ude & posteriort know-
ladge by whioch we lmow thinga through their offects,

1t is nesessary to note that the
tern “omuse” i
defini tion refers tn the cause of acionce, " the

Ars Logtoa, los. oft. P. 798 b,

Ic:;l:":s.:h“ HoWillians; "Idealian in Soienee,™ in The
Modarn_ colugn, Vol 14, p. 7: *Thase solentists are,
olr turn, victims of the initial error of ' growndi.
their partial seience on mnother partial seience, o e
mathematios inatoed of metaphysies.” !

LOO_-_ Ql_t. p. 700,

In X Post. elap. 1=,

I Fost, Anal, lect, 25. no, 4.

I Post, Adale ch. 1S, wo, 6.
In IT Fhya. leat. 3, no,. 8,

Substance and FYunetion, p. 117.

Cr,aglwsigua et Phllcaop?:le', ii Philososhie ot Scler.ces
1'7. i "Déa que nous e:trous en physicue, n s ne tmitm,u
!:ll(' de rapnorts e.tre crandeurs. leals la pervigue ne
Gevie.t pas pour aeln de 1a nothémaitque, et 431 n'y a tog
aucune attraotion d'une acience noins rolle par une scien
rluz notila, C'est le donnd initinl aqul ipose cette ronn:o




(41)
(42)
(43)
(44)

{45)

11088." — la Philosophie de

(30)

mathématique & la physique., Les relations o-{-
grandeurs variables sont doundes fmpliciteent quand

oes grandeurs sont donndes; mais 1) faut les expliciter
ot les synthetiver."” Cf,. also p. Bl: "Puiam tout me
traduit en nombres coneréts. Iss nombres fournis par
les Snstruments ne sont pas des nombres abstraits ni des
8ires de raison mathématiquesj oe sont des nombrea *qua~
11f14s par 1'instrument qui les e fournis'. 7 volts at
7 84grde ne sont pas la méme cl.osu parce que le premier
a‘*obtiont avec un voltmetre et le meeond avee urn; thér-
womatre”, :

In I Post. Anal. lect. 25, no, 4.
Phys. 11, 2

In De Trin., V, 3, ad 6,

Gurs. Phil., Yol. I, 4. I, a. 1.

In IY Phys., leat. 3, no. 8. Many modern authors hold

that {n this passage St. Thomas is guilty of misreading
Aristotle. Maritain, for exemple, has this to say: "Iel
J'ouvre ume parenthse dtordrs historique, Aristote, en
réalité, n*s pas 41t ocela expressement, 6'est soint
Theeas qui 1'a €1t en s'appuyant sur un taxte a'Aristote
Pour motre plus grand profit mal compris. Aristote, au
livre II de 1a Phyeique, ahap. 2, 194 a, 7, parle de la
ocanaissuncs mathémmtiqus, et 1l parlc des partiesd es
mathématiques gul sont plus physiques que les autrsa, qui
Sonoernent 4! vantase les clioses physiques o'est co qu'il
appelle To QUOIXD Teod T oV _M&Bh daTwh

les traducteura modernes ‘traduisent a bon droit:. "lea
parties les plus physiques des mathématiques”, Saint Tho-
mas, au oontraire, dans sa txroisieme legon sur le Livre IT
de la Physique, entemd qu'i) 8'apit non pes des nparties les
Plus physiqies dan mathénatiques, meis de seiences plus
Pysiguas que mathératiques, nturales guem metheme-
ature, p. « Cf, &
Mansion, op. eit. p. 7. In spite of the fact that a supor-
Ticial resding of the Greek phrase.oited by Varitain mirht
ssem %0 favor his interpretation, %e jrefor to believe that
ot. Thorms® rend ing of Aristotle in correat. Therc are
three ressons. 'lrst, the rendiiion of : 4., Thonss §& not
incompetidble with the eonstruetic of the Creek phrase.
w@oonlly, th. intisn translution whler airt Thomens followed
was that nade hy YWilliaw of Hoerheka, and it 18 considered

-3l -

by the most conpetent of modern c-itics us extrerely
aacurate. Third}y, the exuctness of the veraion of
it. Thoms 15 clemar from the whole paragreph in which
the disputed phrr.se apponrs, for inm it iristotle shows
precisely that pptics, for example, is more physical
then methematical. In o.der to bring out thia laat
point we give hers the whole perecreph in Creek,
torather with Willimd of itoerbeke’s trunslation:

N 7z !
Anrot e xal Tk QuTix T eed
/ < ? \
o h
BhpmdaTwV, 0¢0V OWT/X
A X4 o,(G“T.OO/\Od/'Id\'
Xal du/novm\n ) y )
: ' Y
civ'ollvrot)\tl/ (ra\/> T/"orro\/ /T A
2 o eTold, AA) 1
£rove Th o fEwHET oo
! Ny
Uiy preopeT eI Wepl AN
dud‘l)():l\s T XOw &L, A AA ooX (1\
/. ( y \ i
Qorian h § omT xR /u,,(dhﬂiﬂ
' >
MEV ppRMMNY, AAD oL A

f r\ ,
MA B huk Tt XN, AAA T h burixy,

"Lenonstrnnt autem et guee megis physica :ue~ rsthe-
m tice, ut perspcetiva ot har-oniva et estrolo-ia:

e cpntrerio enim cuods:r.odo se hcbent cd goornetrian,
“ecmelria cuildem eni physficam intendit 1lin. na, =ed
non ingquantum est physica: aed perspsctive - uidem
mithematicen lineam, sed mon inquentum mrthematica,
sed inquantum est physica.
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(48}
(47)
(18)

(49)
(00)

(s1)
(o®)
(53}

{3=)

IM~11,9 8 3%

Curs, Phil, II, v I) e Lo

Ofs Fulton Shonn: “Fvery sslienvce is constitutad of o
mtsrigl 2ad £} objoct, The matorial object is
whiat s studied} tis fomal objeust {8 e asreot or
the how it 4s stuvdiai. Tho new zathematies) phyelos
im, Tra: the material poist of viow, & sclence nf the
real world, but it £oon lenves that eoncrete, rosl
worli to nangpulate 4% in toivs of methearmtic:l ayo-

bolge"” wm Ihilosephy of :oiencs, pe 85,
Op. oit. 1. 28,

% e a2 of Theoretioel hyoies, p. 1R. Cf, The
x As I Soo It, & same authior, ppe R ~ .
Iide pe Yo

Op. sit. p. 173 fostaote,

g % de 3 Pe 48C. In spite of the
rest mmne that Yoyarnoa haz won for himself in the
philosonhy of sefencs, nn mxpscialiy 4in theo historiesl
backeromd of soiemes, wo £ind it neesssary to remerk
Wat troughuut his smny writings be has ormsintently
misinterpreted Aristotalieanisn end Thoesisn,

1

T

(n
(3)
(3)

(4)
(s)

(6)
(n

(8)

(9)
(10)

(11)

Leat. 1, no, 1.
Of, Y Met, 0. 3, 9623 a 17.

Cf. De Coslo e Yundo, Froveniw:; [ Ceneraticne et
Corruptiane, rrooemjun; De leteorolérieis, I3 De anima,
I, leot. 1; e Sensu et Lonsato, lect. I} e rrijbus

anbaliws, II, 8. 1} De Gonerstione .uimaliun, I, €. 1, ote,

lLestio 1, no. 8.

It i worth while noting fu this ¢ wsetior thet the
scholastic mmuals which rsake the study of mature e part
of metaphysics are perrectly logionl in placing the atwiy
of genersl metaphysics bofore that of coenolocy aid' pey-—
chology.

Cf. jiaxold ke Smart: Ths logle of Sajencs, liew York, ..
appelton wnd Co,, 1631, p. 80,

The Anglysis of Latter, liew York, : a:rcourt, F'race and io,,
1927, pe. -

Cf. Whitohead: Sclence and tlie !'odern World, p. 41:

"Nothing is nore impressive than tlie fect $hrt as natie-mtics
withdrew inorecasingly into the upper re(ions of ever greator
extremss of abstract thought, 1t retur.ot back to earth

with a enrreaponding growtu of {ip win ce 797 th mnolysis
of ¢ marete facte . .

The para ox 1s now full- esteblished t:al the utwat slstrac-
tions are tho true wearons with whiel to control our thout
of eoncrate fast.,”

Translation by Lefe [wardie and [.,}. Gaye.
lagt. 1, no, 8.

Cf. St. 7Thom: In I “ost. inel, loct,. 4, no, ¥: "In omni
enim generations, ¢uod est in pota Li- ent prius tempore
el nostarius natirm, Guod euta- est corrletwr: in actu est
prius naturs et posteariua tenpore. uvopnitia auter neria
o5t qunsl noteutinlir in curmparatione od eorniiicn
spaciel, 1A QUG Getu peiuntur omein essentislic roi. @pde
tn renerntions ncienfiae noskrie prhlj get, mymﬁ(zr'-m Ragis

comaninn qunm windr cOmpupl, ™ G, . hi. of (td " ., Lofica
11, % I, A, 1,
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(1m=)
(13)
(14)
(16)

(1)
- {19)
(18)
(19)

{20)
§21)

(z2)

{sq)

l. lest, 1, mo. 1.

De !!!o III, 2, ad B,
PPe 128 . 120,

ue i, copondant, on counidors les limites de ce @'on
ontendait ainst doduire, on s’eper¢oit que Herel est
Testé bien en degs de son Modsle, sristois ot 808 seo=
tateurs wu moyen age, nous 1'svous vu & de Cer-
sonids, linisaient sans doute la deduction & 1turiversel,
miis 088 univeranux oamprenafent toul ge qui &tma

la sefsnce, puuqu-l oells=0! no¢ peut trniter Que du gonre.
Hegsl pe dfelare dedustibles que certails mspsots trés
gonereux de la scisnge, tout le reste ctaut issu de
1'arbitraire,ée la naturs ot justiofalle mleqant de
savoir empirique. O%est quren d.’pi'l de touts son *arro-
£m0e logique®, la philosophie h‘g’uonm est obligde

de teuir gonpte de e fait 'un enorme aoquis sciore
tifique l'lntn-p?n ontre elle et loa domxp’ra sectateurs
éa ln physique mrip-cﬁtiqm./at qQur oette m_lolut!on

Iai fnterdit de pousser se Tegreasion au dela de sertaings
1ini%es,* pp. 476 - 477,

P

h. .Q
In II Phys., lest. 6, no. 3; De Trin. v, 4, 'ete.

/
Msthodologie Selontifigus, Lavel, p. 26,

Of. for exsmple liey: *la Physlque sesolastiqus svalt
1a pyo‘ontl:m ¢'atteindre !ireotement les propositions
gensralee dont aa x'.o'du!.-gt le systérm eveplet de 1s
nature. Coutre cette protention s*eleva la physique
de la Renaissunce,* - Ia Thdorie “hysigus, p. 344,

De Partfhus Antralimm, Ch, 8, Transl, by Ogle,

I, e. 2, 516 & & - 18,

Cf. C. Binger: T.o 5% of Living Things, pp. 9 - 44;
“The Birt: of uofense Among the Creeks™ in [-c, of Mocern
Xnowledgs, pp. 1415 - 1427, '

(23)
(m)
(28)
(26)
(#7)

{e8)
(29)

{(s0)

(1)

(32)

(33)

(3%)

De Xrin, vI, ®.
Fhilos sieal Science, p. 10, ‘
Lec%. 14, no. 8. of. In XIT Met. lect, 12,

cr, fhys, 11, lect, 2.

' ’
Loo., o1t. Cf, also page 133: "Afnsi le panlogtane perie.
Patotioet 16 panmathématisine et panrdonnisne platoni~
elon et modsrne se rencuntrunt dans cotte 161 en 1n
Fationalité camplats, ot, rartant, e la déductitylits
o la nature.” .

The Myatoxious Universe, pp; 185 - 124,

Of. Spinosa: lthies, rart I, Prop. XxIXs "Thinga
sould not have beesn produced dr God in any other way
or in acy other arder then the way nnd the arder in
whioch they have bean produced ,

“None of svan the relatively gross structures that the
nierosoope has revealsd was Suspected to exist hefors
1% was sean,” ... Tves Lelage., Citod bY %eRe Thompacn,.
Selense and Corxwon Sensze, p. 45.

Paul Valery, Cited b Louts' De Broglie: Yatiere et
Luniere, p. M18,

Cf. Moyerson, Identits et ! ealits Pe 368; *0n ne peut

mioux caraotériser loa tralts distinctifs de gette me.

Shode que ne 1'a fait i'mul Tannery: ‘;:'une part, ten-

d,n.o a l:.ttauhor aux phénur-,ﬁnoa tela Gue las sensy las
rcv‘\lont a l'cbservation auporficislle at ,froauére, on

pout mime dire respect marqué pour les groyances vulguires,
du moment ou elles ne sont pas visidleosnt orronne’o-; d'autre
part, Semdanee & remonte-ls Plus haut poraible et la '
Plus 3% possille dang la acrie des emiaca, :al: cela per
slmple analyer du CONoept ut sans suain rotour nouveau

a 1l'expdrience. ' Les Irincipas de 1 nofeuco de le ro-
turo ehax Aristote™ §n Congria de Philosophie, 1900, Vol.
IV, p. 24,

Yrinoipla, IIT rare, on:. 1, ¢r, lettre & ‘orce: ne (;632)
. Adne ot Tamery, t. 1, p. 250: nry tuln Covenu od
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(3¢)
(35)
(36)
(37)

(38)
(39)
(40)

{a1)
(42)

{43)
{es)

(38)

hardi que j'osn maintanant chorsher ls cguse de 1n
situation de chaque Stoile fix@. «

Sslence et iypothése, p. 168,

De Coslo, III, 6. 7, 308 a § £f. Trans. by J.L. Stocks.
De Coele, I, c. 3, 80 b )0,

Iset. ¥, no. 6, Cf. lest. 35 “Unde hos non eat demons-
tTatan sed suppoaitio quaedenm.”

Ch. 1x.
Lact. 17, nos. 1 and 2.

Iqe. 38. ®e 1, ad.B. Cf. In I Heteor. lect. 11, no. 1:
“Postquan Philosophus reyrobant opinionss aliorum, hie
imeipit poners opinjoren proprismde go-itia. It primo
osteniit modum certitudinis qui est in hao materia ex-
Quirendus. Xt dielit quod de telibtus quas sunt irvenifeste
sensul, mon est exquirenda gserta Asmonstratic ot neces-
saria, siout in mathematieis et in his guas subimoent
sansui; sed suffieit per ratiouen domomstrars et ostendsxe
osuseny 1% quod quaestionsm solvemus por aliquam solutio-
nem poseibilem, ex qua non sequatur aliquod 1inoonveniens,
Por ea quas hia apparent scoundums mconsum, Unde hoo modo
in porupositc ad habendem esmsan eat proesiecdum.” Cf,
also In XIT det, lect, 10, no. £586,, sto., etc.

\
Cf. la Thiorie Fhysiguo, pp. 54 11,

Prodcocus Dissertationun Cosmopraphi Continens
EE— QER@ in Joennls ‘epleri isatronomi
%ﬂ Jmie, 3. K, p. 112 - 105 — Cited by ixhem, op.
!- Pe 8B,

= st y. .

Of, Maparaca: De Aftxplication dans Solenges, p. 100:
"Pour Cu.la, on efidt, les lois qéscuvertos, ai elles at-
telgnent un gertain déderé de gnermlitsé (eorme, per
«xeeple, lz 1ol de variotte), doivent dereurer a tout
Jamais. Toute recherche ulterieur¢tendant s les ébranler,
owsepiapant 3 en roifier ou A e préciser le contanu, est
Juphe yarfaitecnt oisouse et doll Stre riroursuzoimat ]
proserite. C'est la un thre mir loquel Comts est revenu 4
Rel.ntes reprises et su sujet cugrrel i1 s'est exyrrime aveg

(45)

(4¢)

(47)
(48)
(49)
(50)
(51}

(58}

(53)
(54)
(55)

(s6)

(57)

1'n;mrgic la plus grande. aiocuwnilant les tartes e rew
7robation, il e déolard 'imncohérents ou storiles', pro-
cedant d'uns ‘ouriocaits to.jours vaire et gravenent por-
turvatrice’, d*unr ‘puerile ourlositd stiemlse per une
valae abition', les travaux oit 1'on se sert d'instro-
mnants de msure trop pidolis; 11 o pertosts hantenent
00tre *1'sbus dep rechare'es ricroscopigues et e ero-
a1t exager? quter accorde trop souvest ercore a u- fwen
Atinvestigation masl équlv<x;un.'"

Zosterior Analytica, I, c. 27, 87 & 30 ff, — Trana, by

CuRleGa ture,

Cf., Maysrmon: “L'irretionnel ssiertirique ressewble done,
a oertalea égards, a eelut Gun, pelons !encuvier, oons-
titnerait un acte de libre arvitre; 11 représernte auonsi
dnns un Ordre de gomsiddrations tovt 211forent 11 eot
vrai, un feazmwnasnont a #olu.'™ e Letxplication de:.m
lem Seiences, p, 548,

Cf. 1afrs Ch. VI.
Ieat. 41, no. %,
bet. IT, C. 1, 993 b 3, Trans. by ... Foas.
- St. Tiorms, In De Trin. ¥, 1.
rie (hil., I, p. 767 b 28 ~ 41.
Lo Prohisme do 1'indetenduiame” in L'asaterde Cereiemne

calnt thonas ¢'aguin, sixiéme Session, .udbee, 1039,
yp. l'aetion Ontiolique, p. 67.

Curs, Yhil, I, p. 200, Cf. Pe M0,
Cfs infra Chapter VI, °
Crf, John of St. Thomas: logign p. 60.

Cf. ®ege Nertrand hussell; "The Fe eral rrirciples of
scionen, such ns tie bolier in the refsn of 1aw, ani the
bolil that evory event ruct heve o cruse, are as gmpletaly
Aepencent upon the inductive rinciple an are tis bellefs
of dsilr 2iTe. 11 mxcl{\ iromnry) principles are helievad



{70)

(3,

(72)
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(75)

(76}

(™)
(78)

(40)

Introductio: to W.et Mav J'an Wade of Van, pp. i - 3ii,
Cfy Nottsrer: Philosophy Iy vay of the Lglences: “If
then, shils tngluwding the dsacriptiona arrived at by
e asnge within Lt olass 9 gomine Muﬂr\;ma

of reality we ahoul! demy tida atatun to the results
attnized Yy snientifias rescarel, cur attituce toamrd
solenoe wnuild anen to imply ALla principle that the more
peineg we tate ir trylin; %o disowver the usture L 2Lruo-
Tire o tho satusl worle, Lus less MiKely ¥o wre Vo suo-
eond fn tha atterpt.” Nem York, e laordllen Co., 1929,
Pe 207,

< 1 ¢ deo la
“ima 3gimnces axperiwntele: santesiles duunnuzn
phrilesnrhie de s nriure?™ in Culture, 1841, IV, p. 473.

Tha Fhilesoruy of Flyatenl 0laigo, pa Be
In Wote T, Yrote Y. Cf. Ip T ‘aent. 2. 38, qe 1, LT 0, ©.

3 Théorie Ihysique, p, 848; 51 done!l'intem-
mt:l}?m“thémzm ml# mix resultats da 1'oxjerionse
¢s Mhysiqua iz surtitude irvddiate Gue posnident Iu'don-

de 1'chsarwaiion vulend re, revanchs, o’eat 1'iuvter-

tation thforiqne i permet 8 1'exnerience scientifique
de panétrer Lien nlus ovant que 1o wons eccram dans
1'annlyne 6£tnillés des phinaomnen, den donner :u_m dff’
orivtion dont eindo: & ae boau::«mp\ b3 ; vitude
“u langese sourant,” Cf. almo Pp, MO ~ BM7,

An axoeniion $0 thin last statonont is found in d%vin. .
owlxdips, o

s g'égjlioatlm: Jone Jets Sofences p. Blé. Cf. Cue
mont Ye ansde, n, N,

ILa Thioriz Tysique, p. 8. Gf'. p. 407,

Cf, Meyareom: ThAertitd at .2xX184, re 200 "1a Joi c:ul. ,
rafgh 1'mgtiaon ¢4 lovier nlonvisare que la 'levial mAt e
retique’s or, nous savons 7ot hien que nous r-.n.ron?on-
trayons jaoala rien de porefl dens ln naturn, ;8 sese
asur n'y rensontrorons jenais les ‘gar idesux' de’ ln priye
25w 0t lea oriitonx telo quo ~omslos nontrent I;vf no.
asles arfatalloyran:iqiess « o« On c-v«'.u‘lt l'ensunicie $'one
nidadle de trymr ¢ wenele Ctno ¢ U e L{vrar pour ovbe

- . A iee g &b
tentr de L' cent w pom prer, @hbdquencnt irg oniensd

(33

(41)

A'sillcurs qu-1i avait awolsi ¢ corje oo pofLt de -
4700t de ses #étersiina i one puirou qu'il 1lul raraisacit
orlrir u plus de fuo:litdu, ot 1'ou meit sussi qQue
1Tormat ooy par lul ntétait ies rlelarcnt pur, de
Borte qu'ly a rallu depuls :uetiriar lon resultate auxe
quals i1 @tsit pervanmu, m gout voir, par aet txaaple
topique, sombien le subslrel miis e lu loi, 1le ooncept
Rérdralizd, eat ot nss do potre persies® Cf, ala. jo
Laanl oation dean 1w elayean, pp 23, 26, eto. .

Smhatoneu end Pusation nud f.o 2hoery of Kelutivity.
Pe 130, ) ’

Prafese 5 the second edltisn,
1

Inanrotical Blology, Intrivussion,

"la soule neienos qui l‘e;l“ te proprasacnt ce nort est celle
dont 1a gertizide ou't apotictique; la connalenance qui
"6 puvut eontanir d'uus cartituis eopirique eat ee ¢n'on
n'arpalls qutinpropramsat un vaviir,” un savoir théorique
“ne nfrlh le nor de sgsiencu de la noture que deans le

ear nu lus lols de Q. amturs 2wl en sont le fondemeat sont
¢2TRINE @ Priaci et he sont pas do nhr:»l,: lois de 1l'ex~
perience, * Xant; rremlers ) rincipos Meteph sicuse de

In _alengs ds ln M=ture, -~=.ah tranel. 1y Andler ct
Jhacannss, feris, LWE, p. 4, Clted by leyerson: Use
1lication duan 1ae 2iuices, . 458, -

oolenae st ypothlue, p. 17, if. Liteleed: TTocuss
and heality, p. B2: "Ivery seieatific remolr in L{tg re~
ord af the 'Tects’ is g0t Liroush and thoough with in-
farpretation.” ax Jeapodinger writes; “Te earnot close
the tcar b tus eatgy o‘} sub jyative factors in dcuru:d-
aing var ssicntifie bolioy end in giving a definite di-
rostion 40 our line of furtu-y advanoe, “——Seienge gt_n__tl1

S, Bew York, ¥, K. Nertem snd Coey
193 » Po . .

1
PD. o, “, o3,
Plerre Tulen ia particularly eloguent on this joint. e
han shomn with great ‘penctrati.n that wat Lernard savs
is trua of biolujical ar? medic solrmon, applien with
infinitely greater force to phiyeles, 1n v 1¢ the nart




(57)

(58)
(59)
(80}
(en)

(ez)

(s3)
{64)
(s3)

(s8)

(38)

besuuse mankint have found inmumersble instances of
their truth, and n» instoioes of their falsehood, But
tais affords no evidence for their truth in the future
unless tha fndugtive principle is asswrwd.® !'rodlems
Iondon, Thornion Futterworsh, Lwd, ,

of
1912, p.

Cf. @.g. Mansion: "o ces flonndes -~ enecore incowm
pleter — 11 faudralt ounclure: pour Aristote, la seience
~=prise su suns moderne du Lot (m dans un sens snalogus
- n'existe pus.” Op. cit. p. M9,

Ofs @oe taxts of Varitain consicared in eh, IX,.
Che X, 842 u 8.
Che 8§, 840 n &,

Xssay Coneerning Human Understardiny;, IV, o', 1R seet. 10,

Of. 3%, Thomas: In [ Eth, leot. 4, no, BR:, .

8¢ quie mos cetioeinando notiter sequirirms, oportet
quod proosdes-us &b his que® sunt macis nota nobis; et st
quides sader: sunt magis nota nobias ot simplisiter, tune
ratio proecedet & principiis, sieut in matismaticls, i
mutenm alin sapis notk mint sirpliiciter, et alid quoad
nos, une ovortet ¢ sonvars: precedsro siocut in ratura-
1ibus ot mrnlihus,” Cf, also In I Juater. Atvle lect 4,
no. 16, This is just cbe of the anvetn? points in whiel
modern scholustics hnve modo piilogovhy a kind of mathe-
mation,

Lect, 8, . 10,

Philosopky of Seisnce p. 187.

Cited by Thompson: Introfuction 1o lictence, phe 124 =
128, Cf. alao Coken: a'd 'sgel: Ar Introduction $o loglo

and Sefentifia Kethod, jlaw Yorl, ’arsourt, race, snd Co.,

lm, P Ra-

Cf, Rey: La Théoric Fhysigus; "La relativité ces ean-nin-
sanees physico-ohiniques lesur poruit ¢e crvire 8 colé Je
ces gonteismancos a dox affiroations au cujst descuelles

(57)

{08)

{ov)

(99)

1s physique est incompetente. ille e leur poruviet pas
?'en gounmitre 1'ck fot.™ p. 367,

1ivslas of tho “peniists Ceitury, fiow York, “he ihilow
sophioml Library, 1044, p. 142, Cf. iingle: Throug'
wolonge to “pilesophy: "If, withoul violating the prine
oiples an which riwsics md biolory lLave daveloped
solonse oan exlend 138 odr:elationr o¥or tho vhole of
sxparionoe Lt will _eguiw NILOGIRNHF . pe S4e CFf, also

»hitehead: IPropess an: Reality, Cardricge University
Pross, 1920, Tpe 12 = 15
lapaliascie ¢ L lotwe, e 11, b batseve tiar
Maritoin®s mrrar is at least partinlly dus Lo tho feot

thot Lo losxs wpon Re g2.0lo of philoocphy as podapoe
Gioudly pastorior o the cxperismptsl colencens He
srited: "Iy @, etesd bln afr, v forte dépandnoce
saterislle &6 le philosophic o 1'61 an. ‘ep sojondes,
Soub Glabortt, dats lu Lidreiglie das eonnntssencey la
hilosopide eat sy le VeERE uininant, et qul per
aulto vient rodn(aglmm-»nt a3 Carnier e, = o8
E’M- Du_Sevoir, pe 0L, In our opinior ths eorreot
Grgugical ardsr of thw suscoletive polencos 18 as fol-
lows: mutheratics, [hiilosophy of nature, the sxperirmne
tal aglences, metaplysiss, %o alnll try to explain in
chapter VI why matheratisce is put in the first plaoce:
of all $he mpeculafive sclences it i.an W8 [Teatest har-
wrery with the arum rd™le That is vy thére are ehilad
mocipglos in matlenutics ard zot {1 the o er srwoulntive
s¢ier.00x,

\ ommonpn
e slowlleity mrdl covrimeus of tle oxaTieme tont {n

arfioiens fur $:ilneotky of neture lus Ind somo apthors
to wilze af philovophy @ “And of Yo:ie. lun rofessor
hatson writes: “h¢ stulert of phillosop y elready iows
how $o apoal: in the maane that is undersicuc by his fele
low in every-luy affniru. UYhen he hegins phiiceovhy,
Questinia are aakic whioh be omr anawar withont lear:ins
new fante abuab toe vorlie. Tt oust fo the neturs of

ptialoasopilon nroLlias thnt Thafr soltiy: Coes 29% Leve
LO avalt the besomdwy o Fusts. [ oiast be Lryplevant to.
fhiloanply shet cotizlly ! mpf&/pg 1in thr worfé 17 thia
w90 0% sn how would phideso dlﬁer‘ from L selesean

whnos@ bualnnse ig with fofue * —— adis,
mﬂ, Cawahriv o Yalversiy, s, 1"36 pe .o of. wfas 4
21,
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(88}
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(88)

(89)

(90)

(1)

. e ——

(48)

et theory plays 1s 30 preat. Cf. Ia Fhiorte Physique
Pphe 27 = 278, et pansin, ﬂ.'omlﬁlumt de la ‘hysique
par la lode purerant Loductivo, tells que 1'a dofinie
llewion, sst une entiore. Gelul qui prétond sateir eette
chirere se leurra et leuwrrs pes Slsves. 11 levr donnd.
MUr fagits ‘yus des falts sinplenent prevus; pour proedads
rdalisables, den expriri onces pureent 14énles; pour lois
axm'rlmntah-, den propositions dont les terras ne
pouvent sans amtradietion, Gtre pris cosmse oxpriment des
rialitd4s. La Physique qu'il dxpose eat untihysique
fausse et falnifide, " Pe 300,

iu Cheminement de la Pensde P. 4638,

Cf. Veyereon:  *Do plus, sxposss gens hypotheses
r‘onlhu n’xp.'rlmntaux nous a:-puaaunt eone q:n}:;o
choss de dcﬂnni’t, d'-ch-vo: Sans Gue nous spsrcevions la
vole qui 5y a nene, ni eells qui pouria nous oonduire Plus
loin; car la soience n'est pas baconjenna, at 1'expeTience
saule, sans lo sceours de 1*hypothése, ne spurait y mener
bien loin, C'est ee qui falt qgue 1'tneyo de la sclance
:':'um pmitlo 48 1la sciencc gue 1'on nous of frs minsi

= quelqus sarte statique, alors 1a meai
Irouve en rdalitd dans un tl-x.porpe't\:rat dynt:m.: -—

Jdentité et Féalitd, p. 468,

¥iare is Selence Going? p. 97 Gf. Joans: The Jiew Bagke
Ihe Jiow Backe

ground of Sclmo. Pp. 46 - 47,

Du Cheminesent de la Pensde, n. 45,

Cf. Lindsey snd Margensut oundationa of I iu New
York, Joha Wiley snd {ione, Ina., 1038, pp. 4 ~ 5.

Cfe Cassirer: Noverticleas 1% would be a nistake % as-
same that exaot aclenes, owing to this charssteriatie
Teature of its ooncepts, withdrawe wore and more from the
tasks of fered by conoreto empirical exlstence. iTesisaly
in this apparent turning eway from the Teality of things,
selonce is directed upon xhen in e now way."™ “They only €0
bayond the piven in order o0 gresp the more sharply %h.. '

systematic structural relations of the glven.” =~ Subet-nce

- And Function and Dinstein's Theory of Ilelativity, rp. 226 -

220, 128,

(92)

(93)

(94)

(43)

Of. Julea Tarnery: solence et Thilosophie, pp. 3ER o
S33: "Je pourrais bien ne pes parler do lo masee puia-
Que c'est une unitd fondamentale et non une unitd d/riv’e,
mais Jo ne vois auoun inconveéniont £ ce qu'on derine¢suse
la manse &'un corps en décrivant la facon dont an ratt
uno péwfo (ume double pésée, si 1'on vout) au moyen d'une

" balance. o1 1'orn equilibro aves den (ramrea on (ira que

la mazse en grwmes est exprinde, oneore, (u'on a
Pris le graruw pour units de masee; c'ost la mbme chose.
wuant wu *groane’ 11 ne me @ndrait nullement nuo las
€1evos peusmuwent mu petit oylindro de onivre cua 1'em
sait, rmie 11 est bion entsndu qus pour sstisfaire tout
le monde on parlsra dn morcesu de platine irradie, ete...
en n'owliant pas, #1 l'on veut &tro Gausm la train, de
Gire que &e porgeun de platire est Apoaf au pavillon

de Tellavus, at non aux :rclives. Je suis bien gquton
ctfera su oerols vicieux, . . "

Cf, Bddingtan: The I'hilanophy of Thysicul . elaae, pe
70' ’ -

Cf, wddington: The Fhilosophy of Physigel Soterow, .
189: "Refarence ey alsc be mace to another gmneral 'phi-
losophleal systen, umely logTesl pomitiviam. Our anu-
tonce that pliysionl quantities are to be defined in such
@ way that tlie assertions of physics ufrit of serve-
tional verificatios, may auypest ar erfinity with lo, foul
positiviss. Ths meening of & scimntiric ntaterent s to
be ascertained by reference ti the atepa which wwuld be
taken to verify 1t. This will be recognized as n toret
of logical positivima — only it !1a there extended tn all
statoments, «hon 1t {a Limite’ as hero to {tems of jhy-
sical knowledge, it 1a in no senso a philosophieal t-‘not;
1% is only a bringing into lin: of the languape of theo-
retiocal and of expsrimantsl physics, so that we may not
oleim the suppart of obmervation for asssrtions which
have no obaervational foundation. IT 1t werr s foneral
sharacteristic of nomledgs, it woulé not be ao useful 2o
us in disoririnating physicsl knowladee from other kinds
of knowledsr. -e ae tierefore not purticulerly prais-
rosed to favour tlas more peacrnl nasertinn of 1n,-lenl
pomsitivism that the neenins of 1) pop-tnutolegicnd ctate-
nants 18 to be sscerteined in the wawme w:'x_J. n /m@}/ Ly re—
ferunce to the provedure of vorifyi-y- tlab.”
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PPe 1 « 4, Cf. The Naturo of the Physionl 7orld, pp.
It4 -~ 1085;

“0our knowledpge of the external world ean.
not de Aivorsed from the nature of the appliances with
which we have obtained the knowledge. The truth of the
law of wravitation cannot be reparded as subsioting
apart from the experimental proosdure by ¥hich we have
astertained $4s truth, The conception of framos of
space and timo, and of the non-esiptiness of the world
deneribed as energy, momentma, sta,, 1s bound up with the
survey by gross ayrpliancas. ¥hen thay ean no lonper be

by sush a survey, the conseptions melt away
i2%0 mesninglossnesa.™ it Pessic. Por a detailed analy-
818 of the neaning of operatlonslisa emd 1ts Implications
of. Peroy Bridgrnan: The ri¢ of Modern sics, New
York, The limemillan Co., 1952,, ard The Hature of Phy-
aieal Theory. Pringeton University Iress, 1936.

Nathodologie Setentifiue, p, 18,
Principles of $he Snantum Theary, p. 3.

Los, sit,

Of. Bt., Thomes: “Sung oanin quidem, qui veritaten intel-
Hgidilen snpsre non possunt, ntisi eis particulatim yor
singuls explicetur. Et hoo quiderm ex dedbilitate intelleo-
tus eorum sontingit,” I, 53, 8,

Gf. Einstetn; Introduction to thers is jolence Gofn
P. 13: *In every important advanoce the physioiat finds
Shat she fundsrwntal laws are si:plified more mnd rore ss
experimental reasssreh alvengos. l'e is astonistod to no-
tioe how sublime order exerges from what sppeared to be
chaos.® Cf. also Hermam Woyl: The korld, p. 41;
*The astonishing thing 1s not that there exist natursl lawa,
but thet the further the analysis prosesds, the finer the
detells, the finer the alementa to whioh the Thenonena
are reduced, she sinpler — and not the mare eom-licated,
as one would ori.inally 8xpect -~ the fundamentel relations
bsoome and the mare oxnatly do t':ny demcribe the sotual
oceursnoes,

Thysios, Bk, IY

Gf. Boutroux: De 1'I¢ e dn 1a Lot Maturelle dans"1s
Seience et Jars 1a "kilosotie, p. 42.: Les lois mé-

Sy vl

(45)

sunlieries eorr.e

o uvent doug @tre oounlie
:;:iiq:.ﬁ:snuﬁan mielles dans 1o natuve des chopos,
Les goncepts dont ollea se empoaeit dovienncnt in-
telligibilon quand on ar fait des tiroam,

3 ion of rhysics
noipes de la Physique, {ataptat
19 I’I“.x: !?tmnu , veris, Librairie “elis ‘'lean, 1029, p. 2Z,

(104) La_Théorie Fhysique, p. 202,

{105) The Thiloso o Thysienl Scienge, pp. 68 - €67

- : ios, Pp. 11

n and Infeld: Evol-tion of Phyaios,

(ro8) Cf;.nx;::::ir.ton: The Keture of the )i:yaloal %orlé, npe
%6 €.

(107) For other exaipl.ss of . Duhex, op., git. pp. 326 - 327,
{108) Cited by Duhen, op. 0it. pe 318.

{109) The Jisture of the Thyalcal vorld, p. Z54.

{110) L'Tvolutlon des Idfes on I'ysique, Peris, Flammarion,
1058, p. 206. Gf. Veyerson, Dr L''xplicstion, etc. p.
wl

(111) of. Louis Ds Broglis: Matidre ot TLuniére, Foris,
;ditions Albin Yichel, TDS',. PPe 319 « 520,

Cfe i4s t+ The orll ,8 I 1me 1t [fe U0 = :\o:‘

(=) :;;alvlt‘a\::::: philoaor»’nen of thosc daya weye, on L‘n' cr:m:-
trery, moat of tha> pomscssed witi the iden that t.: i:r'-
dar nn;al ovacspts a:nd poatulates of (d.ysies teere.hr;.; e
the logionl nenaa froe inventions of the hurl:;l n" o
could be deduced from exporience by ‘abatrastion -
is to say by logical means. 4 elsar taoog:rdtio:ﬂ. o
erronecusness of this notiom reslly orly ocn‘! : e e

oneral theay of relativity, which showad tla o..o‘ 1
(t‘a"e agoount of & wider rangne of ermirioxsl faots, auc that
to; in a more sstisfactory am! co.mploto nnr:r:er{ o::d:orfun-
dation quite differsnt f;n:xktha‘l!a:::?:t:i.orﬁzmqor e
f£ra: the quosti 'n » N My “rity o ; .
2:;:1'. the fletitims ohm weter of ¢ f't.r.r:_a-'?-'... t:]c;rl:—omt
oiples ie perfectly evide.t fra U ' feet l.:. ;.' 1 ot
t:; two enaentinlly ciffere. t {:'&‘-cl :::(-r t.‘?mc ‘4: s
pond : erionce to oa L 2Ll 1o pre
:?tz: 8:1: tf'x.c' :‘:\at avory Rti('M?t at 8 lociesl deduction
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(13)

(114)

(113)

(11s)

{ur)

{1s)

(119)

(120)
{121)

(¢8)

of the baaic oconcepts aud postulatos of mochanics from
elomantory axperieonces is doomed o failure.”

Cfe Arint: Y Anal. Foste, 28: "Niam ab effectu qti a
plurtbus cavais nroeedere potest, non potest una 1)larum
ooncludi,”

Cf. reyerson: “ij:eselerce privie e th/orte apparnttraeit
e quelque s0xte ¢ amme entidroment adhevie, statique,
alars gue .18 vraie setoace, nous lo seutons, doit wtire

on flux, #Y0lner, Progrensur, e De L'E:Euoauoxb ate,
Po DBe

For an axocelient exanple of how selance n}!vanoo- by suo-
oensive theuretioca} syntlioses, see Loule e Broglie,

Matiers ot Runiére, pp. 157 - 177,

Of» Duhew, Op. eit. pp, 208 - 2005 Lay, Sp. cit. p. 184,
ots. B

Of. Cassirer: “It ia only owing to the fact that sclence
abandons the atteept to cive » 0y rect, sensuous eopy

of reality, wiat sofenco is able to reprssent this rea-
Uty as a becessary eonnsetion of €rounds and sonsequenta,
I3 ia only through going beyontt $he eirele of tio riven,
tiat sefa00 ereatas the intelleotunl morna‘af repre-
senting the given mocoriirg to lawe."~op. oft. pp. 164 -
165, Cf. p. 2P0, P

Cf, Petit, C.5aCay Hethodologie Seientifique, p. 30;
“in~dessus du sujot, su deld e 1'objot 1m0 int: , la
B0ience se fande mur le Trojet. lans la ponsde salen.
t1fique, la meditatior de 1*cbjet par le aujai prend
Sonjours la forme 4u projet,”

L'Intélleetunlian de st. Thomns °Aquin, Paria, Fesu-
chesne, 198, p. 146, :

cf. Surs. Phll. I, o, lieizser, p. 86 a 18; 87 a 49 - b 23,

Cfe St. Thomma: », formn quae est Ix arima nomtri pro-

4841t foma quas et 1n Dateria in artificialibus, 1n

naturnl ibus muten n contrario.* In Yet, VIT.
—te e

(47)

(\j i

s’

(L0} 9, 1y ®@ 34 In the context of thiy 1wasre .,

(L)

{24

{120,

(1r.6)

{1.7)

{1=44)

{32%)

(130)

(151)

{1}

“hons hant Loy oxplieltly only

loiie v i wsthe=

> $les, but froq the exsples ha eiten 1t g

ovident that he inoludes nather
wntheotigs,

1, 93, 1,

Ufe [08%bM: “Lyhotlones are the
srected in front or g bullding. .

tioel plysfen under

sciffolda which rre
" ir !€yins and

inflections. citod by ovenk: Tetwesn (T nics ard
Jhdlosophy, nass, of. also vom lexkull, loces cit.

PeXe

Te age 34T Jruios Jeaus: Tle }wx Back: 6u.nd of

clunoe: "The Mstory of phyafor

1 sciouce in the twen~

Lieth contury is ons of a Pro[ren.ive e . telpetion
froz the purely hwsn wngle of visions” p.8e. Cleppe

Y - E2G,

S3le Cite P #45,

Uf. Niels Nohr: "ihe Preaant day giturtion in pliynieas
brings foroefully home to us thy 0ld ads;'e ti4t we axp

netoras £a well re spectntors of
trnoe." Cited by otins antelo:

Ivolution trtatrice, PP.131, 101

tho grunG drece of exip-
tutocta or :icieice, p.

» 356. Cf. Imtidre

ot Winoire, 36 Zd, :weris 1903, p.Bul,

o8 Principos de la Jysigue, p.

1€C

CLPOutillege wentsl " in mjclolﬂedil Iruncrise, wnris

1937, C1ted by unile: piulootics rial ;aoerimental

Hologl, pe30

Cfe Ca du Xoninok: De In irirsut’ < Tlen orvem Contre
1hs ersonclistes, iZqu;m % ' niveraich IaweY, uk=
bes, T0GS, pp. 160 £, |

Xwrience and lature PPe 307 ~ 3B, (L. €150 The : uost

rine that nat:re is ime

Yor Cetbeinty, p. fur; *Tha doct
Toro i1y TvElorml van'e oostly e ge o ST 13

iues tlat remson in rep is au outside avcete ter of o
itaelf. Tt Gecctved roae
Live ofidee; 1to Vvusineas
t syrbolie .11y, to view
ity to axF 6 tps nocrint

revionlity elreudy cos-lyte in
am in xn of nr acsin ad erewn
wy alapl, $o ey, Lo re-mres: n
t opivan retions) atructure. sL1




W

{133)

(1)

(135)
{138)

(48)

of thia strusture in mmiusmatical forrmulas glives greet
delig’t t» those Who have the requirsd ability. Fat

it does mothing; it makes no Aifferense in natare, In
effect, 1t 1ixits thought in man to retraversing in oo~
nition a pattern rixed and oomplets in itsell's The
dostrine was both an effeot of tho trafitional ssre-
ration betwoon kmowledge anu sction and e factor ir per~
petuating it. Tt relegated practicel meking and doing
%0 a sesondary and relasively irrational realn.=

sses sur ¥eusrbasl, pp. 87, $5. Cf. Jean lane
gevin: “Soiences et Imdustrie” in A le Lwidre du
nerxismw, pe 11ld: “La mithode expérirntale, Ost veri-
tableant aotive, pulsqutslle sonniate pricissrent a
maliriser ou & modifier lea oirconstwnces naturelles.
C'eat & s€lle, sn premier lieu que s*applique la phress
de Coethe: 'Au cnrmencerwnt 48 tout, 11 ¥y & 1'aotion.*”

Presdom Yermiz Orzanizetion, Yew York, 1934, p. 192. For
¥as 1itisr umewars of the sssentinl memning of Marxim:,
as the following pasasge eloarly indicatss: ™Ce qui
reste du marxisoe, oast la volontf de construction ré-
volutiennai ve, qui n'a plus besoin do s'oppiyer mu des
wéquilles 1ddologiques et qri se forge un instrwmnt de
puisssnse irmlacable pour s'irposer sux masges populairss
#t au notde tout entier. i'une tAldolople witsue scfentie
figm, 11 sort einsi ws vral mouveront révolutionmuire,
powovu do tous los moyens nécessaires a la conguéte du
nouvoir. £t Sucl est lo but Go gekte volorntd rivolue
tiomnwirs? Il n'y s pas de but précis. ilen qui scit
£ixé une fois pour toutes. Avusevous tart de pelre &
emproudrs cela? Kous 8cie.as ea mowveneil. Soilk le
mot gui dit tout...mals noun savons, nous quil n'y w
pas d'Stay A4SANSELT, qu'tl nt'y a rlea Jde dureble, Qqutil y
= wne dvolution perpituwelie., Ce qui nu se tranxfarze
pas, #'est e qui sat mort, 1a Drisent est défa pawsi.
tals 1'svonir ns% leRauve indpulsal e fes possidilitie
ixfinjes d*uno er/siion toujours n-mvallez.” In Bermamn
Keuchuings Hitler ', Tit. pp. 211 - 214 -~ Cited by C.
e Koninck. N&thodolosie . efentirique, 1992, p. 7.

Morasavx Choisia, p. 8282,

Ofe Folnoard: "Clest lo commiss (co gui ozt le tut ot
1'ucring qui est la moyea, “w-Lefake: &t Fj< Al B3, pe 858,

(1)
(=)

(3)
(4)
(3)
(6)
("
(8)
(9)

(10)

(11}

Chapter V

Ihysios and Mhilowm » PPe 179, 181,

The Mystericas niverse, p. 1368, 111. cf. The New
Backgrows of Gielence, p. 0.

cf. extifie Outlook, p. 88.

Cf. Leg. II and IIY.

New Pathm in Soiencs, p. 24.
Cfe John of 3%, Thomas, Axe, lopice, ;n. 830,
I, leot, 20,

Leat. 20, no, 874,

Cf. 5%. Th. jn Mot VII, lect. 2, no. 18807 "Lt quia
posset alicul videri, quod ax Quo philosophus ponit
annss modos, quidus dleitur substantin, quod hoes sufe
fleeret ad ssfendum quid eat subatnntia; 1deo sub-
?ungit dleenn, quod mune dlctun est cuid sit substantia
solun type®, idest dfotun eat solum in universslf
quod subatantia sat 11lu¢ quod mon Alcttur de -ubj;oto
sod de quo Alountur aliaj sed oportst non solum ita *
gognoscars substantia: at alins res, soiliset por
definitionem universnlem ot loglean: hoe eontr nor ost
sufficisus od eognossendun natursr Tel, Guis hoe fpmin
quod aasignatur pro definitione tali, eat rmntfostum;
Non _enim hulusrndi definitione tancuntur prineipie ’
Yol, ex quidbus sopnisio rai dependet; eed tangitur
::.t&:a‘cmms canditic rei per quam tulis notificatio
.

For other exsples ef, Post, Annl. lect, 27 73
S3, nos. 1 - 23 lm.'ﬁ, no, 6, » o T8 deets

cr. IT1 Fhys. lsat. 8, nos. 1 = 4., ¥len in this pas-
sage St. Thomas points out that the erpuments of Aris-
totle for finitenass of bodies are rurely dislectiocal be-
emise they proesed ex csaxamibus, he dnea not 1en-, e
mon prineiples sucl ns ave founé 1n ¢ ¢ soconc type of
dielecticnl reasoni:p, but nrincilrler What are c:\u'..u 1y
nocepted a'.il hence proud le. -




{12)

(13)
(14)

(15)

(80)

Cfe St. Thomas leot. %, nos. 34 ~ 281 of. also Ot,
Aldert the Great; De 5E1n-. I, tract. 1, cap.; 7 .
“Physicus autem et dia tiqun Ciffiniurt Qifferenter
wnuodques fatoru: quae dixirun essne aninae opera
6% passionss. Si enim quaorirus quid est irs, inten-
dentes de diffinitione quarere, dicot dimleetious
quod est appstitus contrarit dolorin, eut aliquid
hufusmodi diffiens per intentiones ocermines formslen,
Quas Ron sunt vara sausa rei propria, sed intentiones
éomtines inventas fu pluribus et anlli propriae; et
ideq ALffinit per formam quae forma de &e ¢ wemnis est,
ot non appopriatur sl osse rei misi per preprian materianm
uniussuinaque rei. Fhysieus sutom dieet Quod iire mse
vel 5 ‘ot calefactio sunguinis efrca cor,
tangesus propriss osusac efficionten quas sal asoesnsus
ot ealvfactio aurguinis, ot proprian smteriam Qune est
sanguis gordis bulliens, et subjoetun Quod est aor.
Et horun Quidem alius reddit materian yropriac seilicet
Piysieus: aline autem reddit speoien et intentionsm
formas simplioms et ecrmumen Quas #st rei rattc eom~
munis. Hic snin aonsiderat rationesm sive intentionon
sammnen rei, 0 quod mon deseendit ad roprie: ille
autam oanaiderat principia realia Qune. dant esze rei,
Hesessariun auten ost quod 1sta realis prircipie sint in
materia huiusandi quee deterninata et propria est, sl
armmi ot habent esse in natura.” B

Leot. B, no. 9.
Cf. Cajotan, in I, 17, 3, nos. 7 - 8,

0f. 5%. Thamas In ] Sent, de 38, G. 1, a. 5, €; *In
istis eausis affoctus futuri mon habent eeartitudinem
absoluten, sed quandei, inquantis. sunt ragis determinetas
osusas ol wmm quen wd alivd ot ideo Per istas esusas
potest aseipi seientia emjecturslis de futuris, quas
tanto mmgis erit certa quanto emusas mmt ragis detere
minatse ad umny sfout est cognitis meciel de srnitate ot
marte futura, et fudiciim aatrologl de pluviis. et ventis
futuris.”

(18) Topies, I, 1, 100 b 21 « 23,

(17)

131 b 2 - 3,

(18}
(19)

{(m)

I, 1, 1388 a 14,
Ibid.

{20) 1In L Tope 0. XXI, no, 4.

(21)

In his Sormentnry on the Topies, :t. ilbert the Creat
brings out the maning of probebility a:d 1ts connection
with dialsatios: “Probabilia autem sunt vorisimilia,
‘uplieiter autes verisinilias aut enin in se sunt ve-
risimilia, e0 quod ipss habitudo prasdicety ad sube
Jeotum Vverisimilis est, ®0 quod mec praciicatun est
ir subjeato per se, mee subjcotum in proedicato par ss,
nec utrueque in utroque, nvo prasticatir necessarian
ot tinlen ink tiem hubet cun sub jecto, sed
veriaimile eat in aignis non in gausis necesmariis ac-
osptun, Aut quia negossariar helet inheorentims, sec
non aoeipitur niei per sigmum; et hoc et probatile se-
oundun modun acceptionis, quamvis in se uit necesmas
rium: sient solen osse majorem terrs (@0 quod ubigue
unius quantikatis apparet) prodvabilltor aocaptun est.
~olea sutem esne majorek terra per guantitatem dismetri
aooeptum sst necsssariui et non probatile » seoundun quod
probabile et necessariw: opporuntur. Probnbile autom sic
¢lotwm verisirile est quod por suiipsius veritetis fie
surun vidstur oanibus st pluribus asut anpientilua, ot
his saplentibus videtur omnibus sut piluribus eut 1exime
notis et provabilibus; ita quod saprisntibus et his vel
omibus aapien tibus vol pluribue vel muxtine notis vel
yrobabilibua, totur pro uno mem:ro ;onatur,
“iftgna wero versimilitulinis, aut occurrunt statiri in sue
porficie ot in axtorioribus ret quue accipit sensitive
poteatia eomparans sonsuts =i inviosn: ot sl telis sunt 'wlg-
na, probabile est quod vidotur ommibue, siout nlivem osne
albam por hos quod nix est parvase partoa perspioul in
parvas aonjumeti, im dujus pertibus undique lux diffan-
agtur: hoe enim sfgrun ssnsui est xodiwie Si suten algns
indtolurs faciontia de verdsimtlitudine sunt non ia APAT-
ficie, sol aliqualiter profuniata, nos ad necewnnriu, ned
nec in superfieis extrinsecus rene; Lin: tu'c est ic Guod
videtur plurilus: quis sensui aliquic riscent rationis,
sfout quod stella in esuue minoris urs-c it rolus, eo
quod non derreoantitur elun singularis notus: he onin
rationia Julelum seqsui ont L. 51 oautem ni,qnur«.

perm’stum

k!




Pl g O SO

(z2)

(s2)

Yorisintlitudinis profuniatur in essentiuvliur et con-
vertibiliun esusas quas st oruvertitilia sicut cauvese;
tuns eat quod vidatur saptantibus, sicut est, quod

lung moveatur in epfeinlo: quis profuntiun et altius
ransit per wbran terrse: hoc enin non est cousn sed
sigmoe,

*Ydso 11lud quod videtur aspientivus gratur habeot, quia
Mt videtur cemibus, sut Pluridus, eut naxime notis vel
probabilibus. uia o gmes convertibile cum cauas, vel
apparet mixtun sensni, et tuns videtur csmibus: vel in
ipsis subatantialibus profundatur, et tune non videtur nisi
prodatis et prodabilibus ssplentidus wel wadio et o=
esptun, et hog duplicitor. i onin Plus est inclinati¥m
o8 sensuri: tunc est quod yvidesur pluribus sapientibus.
81 mutex plus est [rofundstur: a? necessnrias eanontialia
st intelleotualia: funo est Quod videtur raxime notis,
Qui ex potestats solentime et mrtis hoe dsprehenders
RIvermt, iloe iritur est probatile, ex quo fit #7110
glems dialectieus, qund talil et taliter diversificeto
deprehenditur signo. Hacc est serntentis eowrmwnti ATo~
biel: et sic selantia Geoonntrativi et stisr dfaleotict
syllopisionm deterninats sst.” - Iih, I, truot. 7, ~h. 2.

Infetemmination tn things mmy, of sourse, b8 s omuro of
the indeteriination n tiw nind that ie prover to ocpinfon,
us 3t. Thomas points cut on Nupwrous ogcaniany, but this
latter indetemination nay also be hnd when thince ere

b jeotivoly detormined, Cf. De Yeritate, XV, 2, 23 3:
“Bunt auter guaedea 1u quidbuc non ent pogeitile tulen
resolutioner fmaere ut parvenletur uscue ac cuodl quic

est, st os propter inosrtitudiren suf esse; siout est in
emtingentibus in quantw: eontinrortis mnt: wi'e tulia
nor anemosguntur zar quod quid est, “uod erat proprium
oLisctim intelloctus, sed por alium nodun scilicet per
fuamian enajedturan de robus 11lis de quidus plena cor-
t1t0do haberi wom poteat. Unds ad hoe alia potentis
requiritur, ¥t quia haeo poteniie wLin rotes. reiuanre
rationis inquisttioman usque a¢ ftuum Sorsi-ac cunnd o
Quiaton, sed conafntit in ivaa fncuisttione guart (n
motu, opiudo wm solwrrsorto Induce~s Ce ain quee 1 ogulrit;
1480 quarl a termince sune oparationis “pec peitantis
rotioeinativun vel optrativem nontintur, ? e sl Ja

Antg TIT, leot. 16.

(23)

(2¢)

(28)
{ne)
(27)
(28)
{29)
(30)
(31)
(32)

(33)
(34)

(s3)

Cfe 5%. Albert the Great, In lerihermeretas, T, traot.
II, c. 5, p. 408 b, Vives T, Yo: "Uu ' atten'e Gui
licet nonen infinftun nihil porat et nihi} sifnisiest,
nhor. taren est vox non~sieniiicativa ut britabaf. quie
VCX non-ei nifative non exeitet frtolloctun ad sliquid
de aliquo 1rtolligeniun, sed non-louo exoitat ad 1
tellicuatinn de koc cu" ost privatec qualitatis, quia
twoon Ln reruw anturs afuil esl, qunmvis sit in sppre=
hencionn: et hoo modo opinic ost ofroca 14 quod est in
apprehionaions tentuza, Xt est #i 1le nfout quando di-
oimis innominabile, hoo ninfl 0st, et tamen prout coe
41t 10 aprrotensiono PeT suum oppositum Guod cet e
ninabile, ad aliquid excitat intolleatun,”

In I Post. inal. lcot. 1, no, 6. or, %, Albert, In 1
gmsic% Traet. 1, oap. 5: ‘“ico autem quol omrie
sgiontla Quao habet yrinaipia sic proealit, ot 11la
#ole szt vere solentis: quia est deconatrative, ot af-
feotus rolius demanatratianis ost selre, o1 autem ip-
#a non hadsat varm aomeg soieitine, tune fpsa erit
saientia toplaz dlalectices vel rehloifoue, ot o:fnciys
sius non erit ssientis, sed opinio. o o ™

Ars, Logicaa, IX, Q. I, mrt. 5, pp. 278, 280,
IV, lect. 4, nos. 576 - 579,

The mmasom of Paysical Sgience, p, 1,

Ars logion, I'ars I, Pe Se

Ibid lars 11, p. 350,

1, 0. 12, 105 b 10,

st Mw. lact, 9, no, €. -

21‘. gf_g_utz Apale, leat. 5, nos. 7 - 6; lect. 19 now.
- .

He Poincars: La seience ot 1'lyiothose, p. 2445,

In X Fomt. inal, lect. 5, ne, 4,




Y

.

O

(38)

(84)

I, loct, 21, ro. 3.

(38) cf. Top. Ch. M.

(37}

(38)
{(»)
{40)

(41)
(a2)
(43)
(44)

(45)

(48)
(a7)

(48)

(49)

- (50)

Matiere.et Lumidre, Do 177. bie Joan Perrin writes:
“Tout comsapt £init par pordre son utiliss, sa siy-
gnifieation mo:n, quand on a*lonrte de plus o% plus

Ces oonlitione expirinortales ou 41 & ¢t TONAILE, e
Cited by Petiv: MdAthocolopile Salensifique, p. 18,

Fhilosophy by ¥ay of tho Seliences, p, 18,

&. mo Pe 88,

. eXPe ntal sclence is rmie the anly vnnd‘
::;: of k:lr:l.odg-, an? when it $c¢ applied to mocinl
and eoonomic problens, it is easy %o sen that redical
and revolutionery cooial dootrines ars bound to ,t"“ the
Yosuli, Narxisc is a proof of 1t.

Top. I, tract, XXX, oo 1.
IThe Xew Baskground cf elencs, pp. 46 ~ 47.
Op» oit., Preface p. x. )
Cfa Yo Fouts aral. loct. 13 I Tope, 6. 2.
% L t tie states
Loa, ait. It rust be noted in pnosing thn
un;"’l!: untiure overvtiling ic oertain™ is b\,.bn-t. are
bxa;u;tu. In relation w subjective probnbility 1t 1s

frue, but in relation t: oh)estive probatilily as de~
fined sbove it iz false,

B %Y yroface p. ix.

Ofe fo exarple, I D Oenaratione et Corruptions, ¢, 2,
S8 2 6~ 15. ;

Topice, I, 0. la ‘
Au Outline of I'i3lneophy, ro 163 :

Mystielor and Inide, Tonl~n, tllev & tm=in, 1927, p. 7S.

(1)
(2)

(3)

{4)
{3)

(8)
(7)
(8)
(9)
(10)
(1)
{1%)
{13)

(14) Soisuce and tio 1wcern varld

Chaptor VX

Bertraid jussell: Yyatician an: logic, p. 9.

IS 1s worth noting; that the Thouiets are not the
only ones wic insist upor ti. encentiul relation
betwoen mat!.ematics at qusntity, A musbey of
modern thinkers are heginning to realize & nt the
only sdequnto s:lution for fny o the protleiw eone
oorning the nature of natlsoatics is a return to .
this traditional notion. Cf, ‘larold &, lnart: The -
g of deienoe, Chapter 1JI. . -

0f. Burtt, SU. g1%. p. 43: ", . the AFholox Ardpe
toSelian sghocol rinintzed the irjcrtance of rathe-

mtics, uantity was only one of the ten urodie
sments and not the pmt inportant.™

Inle! v, lset. 18, no, 9a3,

Jone modern Thomiata srroneosusl: iiake cuantity s
Oamaon sonaibls, Thus ¥arftain, who, after asser
ting that Quantity precedes tue ».0le mongilble or
der says: "Zlle {la quantits) ost un *sonsihle
comun?t ,* .. 3. du Savoir T's 281,

Cfe nlso 1, 40, 3, e.

>

e _Trinttste, log. oit,
AL ALTY

In I, v, 3 &d 4, no, 4,
Opre oit.
Loo. eit,

furs, Theol., Ia, 4.V and VI, diap. 6, art, 3.

John of st, ihovme, 1ogi cit. no. 17.

John of ot, Thogas, loo, cfit, no. 20,

o e Hfe Turlier ta the
8ar0 work he writos: "atierwtic f i tkeu;ﬁ' movia
In the sphers oF commplote ostaacNoa. #romany e
ticular fusta.co of what i{ in t:.]kﬁx”z abour, 9O’I‘I.\'Ll
is _ncr:‘ac'.l;r true, bk 1t doan ok bx-in; ovt Hhe por-




!

(s8)

Slouler eharacter of nathocat 1on] abstraction, for

the amwe staterant eould bo unde of' other types of
Sbetrastion,

(18) he Hature of jhysicel Theory, Pe 67.
{(1e) In Thys, ¥, lsot. S, no, 6,

(17) substanse and unstion ard Tinstein's TLeo:

tiv P2+ 19 ~ 0. Later in the swre work PP.
W - 230, footnote) ha writes: "rhe ‘oonorste wnie

eidentally bean Tesornised and emphasized Trom the
atandpoint or liichert. e €ap Tor conceptual ¥mrwe
ladge batwesn the universal s the Particular, v srva
Lask 4n his wrk, rigiten Tdealismie unde die GCeschichte,
amt tho gonmeguent 1mnonquty is Erldsad 11 the e
thematios]l view thyouih the Posaibility of construatf ORe
The tadividual eanes Tealizing the nathematicul cim-
Gept ean be generated by the eonoapt itself, Fron the
oonoept of the Qirole, wo ean attrin by eonstruction

the mutheoatical individuality of the partioulsr ¢ire
¢le, and thua €0 from the unfversal to the individon}

in t1ta fmaivicus? fty,., In rathenatics, also, thc ine.
tuitive ebinct 1y an indivicual conorets ant giver ob.
Jeat; but it 14 £iwvon q priort, not a Enhrlow‘l Uke

the material of ssusution it is loglem unique, sonew
thing individuel, mt ot the sarw tire capeblo of beinr
80 wirued a ioril ¥ see here alse thet LKichortts
oritioisn woulé have takan SRother fomm if he hac con-
osived the eonoepts of uatural science desisivoly and
from the boginning an Proauats of ecustruetive matlion
matieal, rather tiwn & results of *abetraotive’ PIO~
codure, The iraight onow fained for mthemation would
have had to be transCerred to pysies; for Pregisely here
lies We real prodiem - Shat methenntios 1s no *logical
unique,® Lut t wt 1t Profrensivoly provices e *spvalal?
natural soiences with 195 own chnractoristie fam of
sonsept, The form of nethenmt fonl "doduetion® {5 gl.
ready eontafied in the fom of physic.l 'incuetior ‘', by
wiich we grasp the anpisxcqlk{ ranl, ané thus the Berw

meti:od of nastery of tha partioulsr t: thg universsl ta
sohifeved,

H

(18) I a4, o ¥ ane VI, 81, 6, nrt, 2 (o1, tvo toim 536},

(19)
(20}
{(21)
(22)
(23)
(a4)
{25)
(26)
(27)
(28)
{29)
(30)
(31)
{32)

(33)
(34)

(35)

(oe)

Du Cheminement de la Tonsde, p. 604.

Loce oit, nv. B0,

Thystics snd Thiloscphy, T 16.

IIT Hoi, Ch. 4.
I, 5, 3, et 4,
Loo. eit. no. 20,

Cfe In I Post. inal. lsot. 19, no. 8,
I, 5, 4, sd 1.

Mot. XIII, ch. S, 1078 b, 1 - &,

Pp. 130 ~ 121,

. 121,

1, 85, 1, » 2,

InDPe Trin, v, 3, a.

In e Anima IIY, lset. B, no. 708. “Lunedan erfo aunt
formne quae materier requirunt suh dntm'nh:m,a G18poe
sitions sensttiliun qualita®my et hufurrwl mat crren
forrme naturnles; et {deiren naturalis a-COXNiNt Fme
torian sensibilon. ‘unedam vero sunt farine, cure non
exigunt matorian sub deterinet:. ‘iaporiticro aencibilfun
qualitatury, tamen requirunt noterian sut qw ntitnte )
existentori: sicut trianpulus, et quedrntun, et Fulusmoci
@t hesc diecuntur mathematica; et aLatTunhunt a materia
sonsibill, sedl non a materis Intelliribili, inquantus

in tndelleatu remanct comtinua suantitun, abtatracts a
sonsibill qualitnte.™

In Jo inima IXT, leot, B, no. 714 - 71i5.

Te In VITY Mot, lect. 5, no. 1761.

Iiel. 2u 6, 907 b 15,




S | (s8)
’ (o) :

(47) Ofe Meyeraon: La piduction ielativisie
“Tous etrors Seng Que c'ast pavee
5 1'esprit somble s'ascrcer parfait

s P 320 1
ue drng e systlnl,
uiiel.t avec le riol

U —

(36) I, lwes. 41, no. B, Cf. De _Veritets, II, 6, nd 1.

\ . U8 nous sorreos eebarhosss pour 67 towv:iy,
37 o Citod < i@ Saphyi 0808 ‘Aner ¢e que
{ ®7) g@::::.“ﬁll’mb:;“ h; h:;t Pomed nleal Fon- Tus devons sttribuor a 1'une oy 1'eutre aouree, i
i > Fe T . Que mous pouvons, en rin Je saiptt, solon tey refe
' (38) Of. 11 Met. lset. B, no. S36; VI Eth., leat. 7, no. - Sinsements qul s'appulent plus ou moine sur des oxe

p4riance: -
12093 Dw Trim. VI, 1, ste. #, nodiffor cetto stiribution,

(48) Du cn, .
(30) I3 Met., Che 13 5t. Th. lest. 1, no. 361, L heuineant de 1a Pensés, pp. 866 - o0,
(40) In JI Met., loct. 5, no. 334, : . '
{41) 1Leet. 7, nos. 1209 - 1210.

{4%) “Movet eirxea hoeo Quoestionen seilieet cuere pueripe-
tost fleri mathenaticus non autam potest fieii sayiuus
L 1dest metapuysious wul phyrious, fdeat neturnlis, ad
i hoo respondes Fhilosophus, quis haes quidor, seilicat
mathenatiselin cognossuntur per abetreetionos n ene
sidilibus quorm est exporientiag ot idec ad Cofmcscan.
. dmn talie nom requiritur temporis mltituco, ted
prinoipie naturulia quao non sant abetr- ote a serz2ibili-
bus, per sxperientisn eousiderantur, & quud requirtitur
femporia multitudo, Guantum autem ad sapientia , sube
Jun:4t quoé juvanes sapientialin quitem neilicet netas 3
Piysion)ia non aredunt, i1dest non sttingunt neute, ]
' licet dicant ore; sed oires metlamntice non est {reanie
fontun eia qund quid sst, quim Fationes mat amntienrun
mmt rerus imaginablliun, santentalia suten tunt | pure
N ’ iatolliribilin.  Juvenes sutaz fueille anpere pogsmnnt
? #n quee sut Inpglastione omdunt, ted & 11le {uee ex~ !
esdunt seusu- et lmuginationcm nor ettingunt merio, quis
nondum habont intellectur: sxoreltntur ¢ tanles ¢onsie
derstionea, tuss proptar psucitatec terporis, twk prope
ter plurines mutationes neturge.” Ibvid.

In JI twt., lect. B, no. 334,
b4 no. 336,

Cf. Ddrard Fetit, o, .7, Prriofelopie el tiiaa pa
72, 78 etc,

Cf'a Pirmoun 35 a.




Cha i
rter VII
——

(1) La Thdorie rhysiyue, pp. 15 - 160,
(2] Ibid.
{3} The Nature of tho ihvsiesl Yorld, pp. 251, 863,

(4) Semnderson, suthor of a treatise on optics, wan
blind from the Tirst yeur of uis life.

: Taocre
S) The I‘Mlonoff of Phyaics, p. 16. Cf. also:
=) tical ‘hysieos, Cnluvsbia Univ., 101D, pp. 4 = 5.
(6) cf. optieks, Bk, I, Tt. 11, 1931 ed., pp. 124 - 128,
(7) Loviathism, p- S.

{8) Esanv Concewning RBuren Underatendine, Rk I1, ¢'. B
par. § IT.

(9) The Universe iu the Light of Liodern Yhysics, p. 4.
of hysics, p. 203
Of. Lindsay snd Marpons: Foumdations : N .
(o) Norman R. Campbell; Physics -« The Rlements; Hte :lngi.
mxo-as_g and_the Physicisis, p. B0; Dertrand Tuasell:
O ntifie Outlook, p. 67, eto.

Al

{11) of. Me8, VI; Primoipia, IV, 108, 199. sto.

(12) cf. f Pgl, lect. 2, no. 7; II _Phys, lwct. 1, no, 8;

8¢y, loot. 1, no., 3. ete.

(13S) Dominique Salman: “La Conception Soolmstigue de la Thye
sique, * in Flilloaocphis et Soiences, p. 54.

(14) Mithodologis Soientifique. Leval Univ. 1830, pp. 18 - 19,
{18) 1, 27, S, .
{16) in De Anima III, lect, 2, nos. L - HO3.

(17) In IV Met. lsct. 12, no. 673,
(18) In De Anima IX, leot. 10, no. 350,

(60)

{19) Seience and the Molern forld, p. 113,
e ————— 18 20cern %orld,

{(20) Xew Pathways in Science, p. 4.

{81} uet. Iv, 5, 1010 b 333 Cf, Commmt. of lit, The leot,
+ Do, 7001 De Animm, IIY, lsct, 2.

(22) The aabiguity of the werd "physfoal” rmy give rise to
souw eanfueion on this point, Ye understend it Lero
in its primitive maning in wileh 1t aignifies more-
thing pertaining to objeotive reterial nature. In the
Passvce whish we axe about to quote fra. Mdingtom it
has an entirely ¢ifferent noaning; it denijnatos the
world eonstrueted by bolenoe. That in why thers is no
sontradictior Letwean Rddington'a position ant oure,
"riting this ehaptar on an autiem ¢oy, T foe) ryeelf in
a femilier worl? whoee wont Prominent oharscteriatic is
oolour. ZThere is no eolour in the sical world, I
think that shet 1s Rie rigit way to put 1t, It is true
that eash eclour is ropresented {n the physior) world by
a nwber supposed to {ndiosie the length of & wave of
sone kind, 8irdlarly I sm ropresented at the telephone
e«xshange by s nunber indicating a hold in a switgh-toard ;
but 1% would not be sorrect to say that Y inLabit the tole-
phons exchangs. To put (% another way, there is nothing
in the aseoptad desaription of the phyzicnl world whioh
owes {tn acsertance ¢9 the fact that we hnve s sense of
golour. Jvarytlinge that we asfort onn Le verifiel hy
8 cclour-blind yerson; ant indced most of mur scourate
Imreledge lins boon asosrtained throust the madfun of g
so2lourebdling Photogmph plata.” = New Tathemys {n sience,
Ppe 11 =~ 13,

(23) p. 158, Cf. Ehitoliend: *The Couoept of Fmture, p. 29: "For
natural Shilouophy everything perosived is in nature. Wwe
sy not piek anl choose. Tor us the wd glow of the sun-
act ahould be as msh Pert of naturv s nre the noleeules
and slectric waves by whiich ren of polence woulc explefr
the phenomenon., It is for naturnl philosophy to. analyze
how these vurious aloments of meture are conneetad-”,

(24) Dissertation of 1770.

(25) In XV itet,, loot. 14, nos. 705 « 706. Cr. e .nisn JTY,
leet. 2, no, 596,
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(2s)
(z7)
(#8)
(39)
(0)
(31)
(32)
(33)
(34)
(38)

(s6)

(37)

(1)

of. I, 8, 3, ad 2.
In ¥ jt., leol, 15, no. 988,

In I Het., lsct, 2, now. 8 - 8,
Mfthodoloyde Sotentifique, ppe 10 « 30,

lest. 1, no, 8.

- Leote 1, wo. 6.

Cf. X, 09, %, ot 1.

aof,. Iv Tuya., lect, 20, 32,

InDe mnize I, leot. 2.

Cf, Planek: The rhil of sies, p. 17;: “Onoe
Ahe apecific parceptions of tho senses as fundamental
oomespia of physies Lad been eliminated fram that .sglenoe
1t was « logionl atep to wubstitute aaitable muugﬂmz
instruments for t'ic organs of sense. The eys gnve wey
to the photographic Tilm, ihe war to tis vibrnting nem-

- brane, and the skin to the thermometer. The introduction

of self-registaring apr aitus further elininated anl-
Jeotive sourean of evixr. The sspential charncteristie

of this develomment, howevar, did not comsist in iiie in~ -
frodustion of now measuring instrusents of staadily
Erowing seusitivonoss and oxnetituce: the oaaent.u.xl point
wer that ths essuription that messuresent gave Lmrec late
infornation about the nature of e physical event - whenee
1% followed that the events ware independent of the ine
otrunssts used for saasuwring them — now beoarnse the foune
dation of the thesory of physties.” i

los Princives de s “hysigue, p. 16 ~ 18

La Dédustion Relativiste Pe 1de Cf, & L%xplicetion dans
3 Lelenges, p. <t "Il ost mauifonte, eu ciioh, Gu'mue
Guns rroorid:” phyrtque ne srurnit aouc afpareltre eoriw
riollunoent motivée par la raigen suificnnte y GuAU Gfe
trutre tonte quulité dont sous eranforonc de foter In e
tisrs nous apparalt™ forefiwrt comm@ un@ gualitd ooeilte,
soules los propri‘t’s spatiales ne rivslant covting conformon
X exigences de uvire enprit, oo riellerent nfoessnires,
v'est done que 1nmatiere véritnvlelont m'{'ion'nel]g ne
pout &étre a. fomd qua de llesproe.” Cf. aloo seysila

Ihiorie uesique, pe 214,

(38)

(59)
{40)
(42)

(42)

{43}

(62}

Sir Jaier Jeans: fThe Mew Baokground of Lolenco, 29 -
S1. Cf, Dingle: Salenoe an¢ Huenn Ex rience, pp. 61 -
88: "Thus s culourvlise porson rmy {:t be allec to wp-
Preciate ti:e full sub%lety of Swinturne 'a observetiong
“thoss eyes, e crosmeat of thifo Ylue, the blueat

of thingn groy,” but five Y41 & spuoty 'acope andd he will
Meoriminato colours by wave-lengthy & 1il)ion tires

as f1Loly as the eye of the keoueat artiat, deafl perw
son gannot distinguial the horrore of undern dance misio
from the sonatas of Beatiover, fut by te use or Lis-
8aJoD"s figuren he oun detast Aiffere acs of pitok: of
wiioh the ear of tle wost 8eisitive rusiolan would be
ungaonseious,.”

Hature, p. 18.

Idontit4 et Healité, p. 3em,

Cf. Rey: “pPoyur Poinears, eormw pour le méeantmto, la .
natiore du phystetan fmplique une certnfne. Lamopdniitd.
Ce n'est pas 1 *honogbndges shapla et absolue que g
meihinstique ™Molame de son. vhfet, mals elle s'er rap-
yprooie {miSTintment acwe yerm sa linite maturelle,
Cotte narcto varg 1'haeo.  udtth explique L rossirils te
pour la physigue de endre la foyme natheruitique,” 1n

Théorie Thystque, p- 186, Cf. alus pp. 263 - 288,

This does not meur that Quantfity io 8trictly the subjact
or the root or tha otlher aceldents, bhut tig, rediun by
which: thsy are rostes in the substanc, "Acglice s non po.
tast por sn eamso subiootie accidentis, ued unur accilena
Por prius reeipitur in substanrtie quas aling, sieut Quene
titas quan Qialitas,” I, 776 7, BC B, subleotun ro-
¢iplt umm pceiceas alio ondiante, siout corpuy recinit
calorem nedimite Biperfioie, ot sic unu. acoidens aioltur
alteri tnesss.” 7 . N, %1, 5,

Cf. St. Thanga: woy volooitkte st tarditste FOWT Cile

tinfit grevites ot acuitas i amis,~ I: i irt., lect, 2,
2. 1948, '

I, 48, 1, a4 1; or. 1 ¢, G, 43, ate.
ae 11, o4 10,




— ol

{48)

(47)

(48)

" {49)

(50)

(e3)

Of, Meyerson: “Clest, uncore ume fois, l'accord entre
1a r4alité ot le mathdiatique, plus particulidrement,
1a géondtrie, dont nous mvons traitd su ehapitre prée
oAdent, on tent que fondlement cdu panrmthématisme. Mais
¢ Que nous dewvens conatator iel, ok 11 »agit de eon~
gopts du menn coemun, s'est gu'il m'y a pas ssulement
200053, nals union, unjou irxabiiate st, au foud, in.
dissoluble, Tout 0e gus notre psresption nous préssnte
evems rdellemant axistant assswe sussitot la forme
spatiale, nt cette rarm, noun ne pouvons lv'eén d4pouil-
1sr saus a'teintre par la l'axisterce elleettmi, o o
Rxistenos et spatialiti sont donc 1ci synonymes ou, du
moins, iaséparsbles, et s'est la encors un aspsat de
eette supiriorits fu pamathénatisme on tant qus con-
osption mitanlysique appliocable & ls sciencs, qua nous
avons ¢onatatée.® Ds L°Ixplication Cans les Sclences,
Ppe B76 - B77.

The Philosoply of Phymsicsl :cisnce, p. 12R.

Bdington, op. eit. pe. 194,

Ope g8it. pre 123 - 188,

Pa 484, Of, almo Rey, Op. 8it., pp. #14 - 218, Profes-
sor iewey in the puest For c.rhiu% axploins tho sip-
nifieanss and fruitfulness of this honogonization of
neture fra: tis point of view of instrumentslism: *Fhy-
sical sclonce dimregaris tle qucolitative hetoropensity
of experisnced cbjocts s0 as to npke thea: all membors in
one saaprelisnsive homogeneous sohorw, and hence ozpadble
of trsnslation a- conversion one into mnother. This
homogenoity of mudjest-mnttor over a broad range of
things swhieh are as disparate from ssch other in direst
axperienss as scund amd solour, heat and light, frietion
and eleatrieity, is ikhe smros of the wide and free con-
trol of eventa found in modern tachincloyy. Comon-sonse
imowlsdge onn conneot things as sign and tHing indicated
here and there by isolated couples. Dut it cannot pose-
#ibly Join tliem mll up togother ao that we can pars fron
any ope to any other, The homogensity of sciortific
objecta thraugh forwletion in terms of relstions of
spece, tirn amt notion, is precisely the dovice wi.fc
mskes this indsfinitely bived and flexible anchere of

(%)
(52)

(39)
(34)

(35)

(06}

(57)

(%u,

(c4)

transitions possible. The momin, w fch o:

has is translateble into the mm‘i:‘:‘a uhlz;:ﬂo:;:::
possess. Ideas of objeots, Furrulatec in tormo of
the relations and changos bear to une anotler having
Gron messures, institute braed, anocth !li(-‘)l:&}'ﬂ by
Beans of wilch we cu travel from the i ous t of une
part of nature to thet of mnotler, In idea at least,
ws oan travel fron any maning «—or relation —!’mm(!'
anywhers in nature tc the meaning to bo expected any-
where else.” In Joun lewey s “hilosuply b; atnor,

Do L'Rxpliontion duns. les .:8lencos, npp. 26 ~ 27,

De L'Explioation dans les Sefences
b p. M. Cr. 8
duotion Ealetiviste, p, 206, ete. o daid

tiere ot Lumitre, p. S16.

Of, Boutroux; Conti oo _des Inin ‘e lp %
Pe Tt "Pour que la lof Ricanique muisse .tnD::]r;:mk
:60 oar®e la treduotion da ls lof phyotque proprarent
1te, 1) faut que 1'4quivelent existo, non seulement
entre les deux ordres de Taits, mals entre lou Geux op-
dres de rapports, entre l'enehslnament des foits phy-
siques st 1l'enchainement de lsurs con' 1 tions mfonniGuos
Or gcetto ssoonde ‘quivelence nerihile 4 intellisible parc;
que, tandis Gue 1 varirble weat hnm:;.ivne, 1%t 4
qui Goit eu étre ls fonction est hit rogeno.”

::'oot la qu?l.lt&:\lm, non seulsment 1'4tercius ou elle
%y quU'ON riussit a m@auror,"—-la Pensfc ol la
ggma, Paris, Librairie ;olix alean 19p7, p. 54,

;h Qantits n'est rien d'original, pan PIne matlere
itendue ou Gurda, uue ¢raudeur purenent lo, icye; e)l:
ent unc onnatrustion concaptuelle, fondie & 1n fols sur
1la diversits et 1thomogdndits qualitetis. Cos cm:-tu‘us
de pensde.= Ibids p. 379. "C'est le 'wcure cul orfe 1a
Quentit,"ep, 273, '

Cf. Gir Jomwes Jenns: Phiysics wid %41 - o3 Y, Pe 197.

R .o
Ule bwnjudidng L8 fand6ul Lliuciicw Of Cli.ti, pe C17:
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(60)
(61)

5 (62)
: (e3)

(84)

(es)

.

(e8)

"Row ac « methodological poatulate this em: hardly be
oriticixed. Dut as 1a.often the omse in solenge, a’
Methodologioal pontulate 1z given the status of a neta-
Physical Judgront, e Guentitutive sspects of thue
world are sson 1looked upon as rspresentative or i1ts
easential nature, To explain qunlities 1s 1o oxplein
then away. 7o understnad them 1a to be convincod that
they are pere appsarancos. To rationalize them 1g to
ooustrust a system 1— w:ieh they do not function at all
a3 oxpliolit elsments, To talk about thea ia to 1ty
about thoag Yicariously., T £rasp the i{s to reelize
that thoy eannot be 8raspnd,

Cf. Tannery, Science et Philomophte, p. 58,

%s R. Thompson: Seience and Oommon Senae Pe GV,
e e e ARG

“And &0 we have our schoduls of puinter readiigs ready -
to nake the desoent, ;nd if You still think ti.et thie
substitution has taken away all reality fraz the Probe
len, I an not sarry that you should have o Torestaste af
tho diffieulty 1o store for thome who hold that axmgt
ssience ia sll~sufficiort ror the deseription of the:
univarse and that there {s natidng in oyr sxperionce
whiok emnnot be brougit withiu tts #0018, mdin,gtan:

The NHature of tle Physianl torld, p. 264

Curs, Phil, 7. II, r. 764,

Rasperber, I’Mlon%hln of Selence, Yew York, ¥, &,
Crofts, 1948, 7. .

The Suest For Certainty, in Yohn Dewey *s I’h.unoom[, by
Ratner, pp, 356 - Y.

Ofe Mex Planok: The Mhiilosophy of Thysios: “Ths essential
Slarscteristic of this ovalopmont, Lowsver, did not

ssntial pofnt was that the assunption
£ave imredlinte information atimt the neture of a Puyai-
oal event — whence 1t Tollowed thatl tie eVerts were {ne
depandent or tha Instrurmata LIETZANE 08 FOLGOUTIN,: Y en o
now hegmw e tha Poundat o of tho thenry of physiea, o
this asmumption o disthicting rmet Lo rade, waoigver g

(08)
(67)
F (sa)

{89)

(70}

(71)

vt A - -

(60)

Phyeiaal neasuravent trkes Plece, betwosrn tie objeo-
$ve and actual ovont, whie' taken Plooa corplevaly
ln:lopondoutly. 8l the 1Toges: of ROABUTrLNgG, w lc‘..ln
000aa! ‘med Bty avent and rohilere ¢ pPereoptitle,
Physios doals with the aotus) averts, ang {te ob ject
18 t> dfs0over 0 lnws w jop ¢ 8 evante obpy,
PP. 17 - 1a, : ’

Planck; The Thigonoig'}_xz of Jhysics, Pe 95.

dvid.p, 104,

Rdtugton; 3&": foe. e (:mvi}_a_zi_gx_, Pr. 15, 31,

cr, Edddngton; Bow Jathways §; {gience
: 2 0N08, pp. 12 . 13,
"dher wo have diiminated nii ‘l!; 8onsop, what

huse ns lart? gy oen 20 without taate earing
and gven toney;, 1 Pty o

Weasuring or &y uatiag et ame shade )} :

g gt . P I think §t im:
surficlent .12’ it asn Just disorininate two shedes a0 an
0 datact waetlior gn opnGue obinet gg in & certain PO-

" oxtenstion 45 thg cXtoernn} vorla, byt Yo

ocould tol} ®.10 ther two iinra were in apparas.t :
or not s . Prara: eoiroldence

Mdinston: oy Pathvgzi in Solenge PPe 2 = 3. ¢f. The
Milloscity: o et gal 3dlonge, 1. 79, wi, cr. Dertrand
Museall:” e inalyais of Matter, p, 6; ~,); eopiriea) |
svidenoe oouaista in Yhe st annlysis [ Pereapt{onn;

thus the wei'ld of Wiysics myst Ve, L wopene amss, eontinnoys
Wil tho woprly of our Percentions, since it 18 tie Jottop
wifeh 8up-lien t)o ovidence i .. lows of Mhysica, ™

Ppe 80-70, of, Lonzan; m1q Gl Ltative prusy of
is 8u nssentig) Sums Higend e aves tie m@st hy 41)- deve..
lopad ayptia- = Physicel tkemy. rop the Vibiwfbe slintfi.

91Lee Lt liyadeqt Ceneapia Lias in Helr ooMmectiny »
Eedinte qtelitative OXIBI{niCn, ¥ wo 0 Metirey al’ ;.’r'.:}f;a]fzk

ratos




(e7)

Dwary, p. 4.

(73)  Introduetion, visg.

H

T——

Chapter YIrz

(1) gura, Iy, . Ty e I, 5.1,

(2) L'%v>lution Crig Xice, p, 360,
S SBn ke rice

(3) er, Manck: 1e maveruo {:: the LA % of Lioders T hy-
siQu: ™ ocension of p.ig cevelonr.ant was t'

(4) w~re rots que 1n Irédorinange 4¢ la phystque ent due
Prinoipalenent § 82 mitliodes 11e o 'avantnse a, les
rlus logn
Tout le ascret dp pg
"S le frit Qi’elle oot

s scisnce dg la maciag . 1o¥ ;i Tincipes dg 1a Iysicus,
Pe 19,

(5) er, A ngton, B, Tiro, and Oravitetion Frologye,
Pe B: "Physioixt, 'I ronil; carnot tolY vop mriton,-

sboat §4, jp You w11 not ja¢ ne maks Basurensnts of ,

ny
nda Heastrement is ny ouly msans of Tinting ont about
neture, 7y an not g mtnplvnicist."

{(6) 1n pite af the numerous eriticisxs that O8rtain aspects
of Fddingtonty Position huve Ovoked, wo bolieve ting his

0 tnoen: rtysica nna

Resning or Phyoloeal aolance, 31 himse)r writes:
% t5 jnke it olenr that o linttation op the
Pryelas %, Printep adingm ant the like i, ot & philow
sophical erexe of my own byt is *ssentinlly the current
ientifie doetrine, It fn the mtoone

w of o tercanoy de.
errnlthle Car haok in the lnut century bt ol forrmlateg
eamnrnhonunly with thq rdvent of ¢ rolativity 1,

eoTy "
== The Nature of the Pystcal zorld, n. 284,
{7) Tia Hature or ¢ne I'hyad en) Lorle, pn, aup o 268,

(8) cr, Henoirte; =, heortes CRegiayen 10 Tovae toue.dpge
ie.e, Hov, 1023, p, 38 om0 ernvient o, ofTut, da ne




()
(10)
m)

(12)
(13)

(14)
(15)
(18)
a7

(18)

(a9)

pas s’arréter mux mote: les nows que 1'on donns aux ate
triduts 4tudisa e physique ont wn reprart Avident et
imabdiat avee des hypothanes sur In ne mre €0 cen ct-
tributs. Lfoxpression *laonfueur ¢'onde d'yne Luniare® a
un mens obvi’ dann 1s thborie de 1'onculstion ot elle ne
ripondrait A rien dans la thioric de 1'4adnsion, Yals
slle correspondra tonjours A un proerds °pratoirs par
lequel on trouve uyn nebre-ntsures. .auoi qu'or imagine
sur 1a naturo ds la netidre, le proctd’ fers trouver

1o whme nombro; on amntinuere sens dcute 4 le représer~
ter per A , meis om PrAtézta 1'appeler autrement que
Toi=devant longueur d'once,'" :

Ls Selonoce ot Y'Rypothise, p. 103,
In X ket. leot. 2, no, 1938,

Curs, Theol, Prima Poarg, Q. X, lap. 9, a. 1 ﬁ(m. Solesmes,
Pe ﬁ S,. . :

Cfe "Quarta Via-, I, 2, 3, a.

“Réflexions Bur s Iroblime de 1'Intdterniniane, ™ 1: Re-
Yue Thomiste, noverbre-d/iconbre, 1057, PPe 303 T S,

Bot. X, Ch. 1.

b o] 1_{‘_1 no. 1938,

Gf, John of .it. Thoras. gursus, Theol, lo0. cit. p. 53 a.

bid.no, 1938. Cf, In v det. lcot, B, no. B72: ":atio unius
sat in boe, quod aft Frinoiplun sl touius nwwri. uod ex
hoe patet, quia umm est prina mansurs DURRTY, Suo canis
MNSTUS DORSUTAtur: Mensure auten hebet rationer prinoipii,
quia per mensurn res monsurotas oogmoacuntur, res muten
aognosquntur por sua propris principin. It ex Loe paset,
quod umai e@st principiun noti vel eognoscitilix ocirca quod-
libet, at sat 1in aanibus prinoipfun cognoacent{ "

Cf. Cajetan; Ens aute minime wmin eat, v (uider: et pro’

quanto nun est 13 e ¢ Lvigue projportimeliter, inl-¢ vero
o8t pro quaanto tantm C¢iversi taten formmler. eu-. sun unitste

(10)

(20)
(=)
(22)
(23)

(24)
(25)

(ne)

(29)

(70)

Sompatitur.” De FPnte at Ragentia cap.VI, odit, Lau~
rent, p. 93, no, 5B, Cfe 3te Thoras In V Ket. lect,
8, no, 875: “Gelendun omt mutan uoc 8860 monsuram
o8t ropria ratio unius seouncum qunt est principiug
mreri. loc auten non eat {den oun uno qund conver
titur om ante, ut in querts Aletun oste  Hatio anim
1111us unius ir solm 1nd1visione consiotit; Miusmody
autem uniue in mensurations,*

In X Let. leat. 2, no. 1945, Cf, Foln of “te Thomas,
Curs, Theol., In Primem Fartem, L. X, cisp. 9, o, 1,
1. Golesnes, p, 49); "Porfectissirmn aey nepls fne
A1viaibile in uno genere, eet mensurs coetororun; eo
Guod quanto ent magis ind1visibile, ost nagls eertun;

a1 quiden minus 1114 adcitur, wvel aufertur; ot cie guod
sat simpliciua {n aliquo gonare derorvit pro Rensura,
quia ad nensurce pertinet certificare de mio mensureto,=

Ibldo, no, 1953,
I-1I,01,3, aa8.

In ¥ Met. loct, 8. mo. 875,

"Et hoo maxime ¢ieitur in Guentitute, ot ince deriwvatur
ad alla zonurs rut 1o rensurao,.” Idid, no, 193g.

b1d., nos. 1939 ~ 1940,
Ibide, no, 1944,
Ibid., no. 1045 - 1948,

It 1o fnteresting tolcomoare this ¢octrine of st Thomas
o the differenco between the measurerent of mmbor and
of magnitude wit:: wiat has beon writte:; on the queastion
by :odern philogophers of scionoe, particularly sir A
hur LAdington: Cfe Aege The Mature of the Prysieal vorlad,
Pe B3 "lymber (of discrete individuals) in atisnlute,:

It 18 tho result of onwiting:, an S anting o on abaoe
Iate opsration. If two ran et tho nurter of reaple

in this rooum a d resah Hffaront rasults, oue of t! e
ruet bo wrons, "he Meensurw.ant of Cistance ig nnt an
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o

(»8)
{29)
{30)
)
(3z)
(33)
(34)
(35)

{ze)

(37)
(3a)

(%)

(40)

(n)

absolute operation, It 1a possilile for two men to
Beasure the sm:s distance and reach differert results,
and yet neitier of then be wronge”

In Mat, V. leot. 17, no. 1007,

Idbid,. 1935,

in Post, Aval. Y, lect. 36, no. 11.
In_De Goelo iI, lect, 6, no. 4.

Ibid,

Bya, IV, wet. 19,

Cf. SiF Janee Jeens; Phveign Fluilosap) eV
Cfe St. Thomss Joe. oit. no. 19503 “iew sonsus non
m;ﬁplt differentism wulde Parvorum, sed sarum differen.
tis peroipitur i ratinibus’, 1deat sceundigs ¢ ivorsas
rationes proportioniss quas ex diversis proportionibus
‘Wuswrelibus ecusantur.,

Of. 8%. Thamma ibid, no, lous; "eace8icut REnSurs pe-

talls, Quae quiden 1IN ivisidilin cat proportions, sed
Bon natsrg.®
Cfe also Bridgnon: Tue Logie of Moder: ihysics, Chap, 1.

6fe Gt. Thomas In v Het. lact. 15, no. 978; - ensot
lﬁ;s:t:um infinita, non eseet 1inoa. Linea enim eet
lomgt tedo mansurabilis, %t proptar hoo in rationo linene
penitur, quod eius sxtremitatos sunt duo Functa.”

Jahm of It. Thoreas; Curs. Theol., loe, oit, p, 53 a,
Of. fbid. p. g8 at "ie rationn measurne ont Quos' aft
notificativa quantitatis mens\ratae 1ati-ne najoris unge
formitatis sune: Quia seilicot quantitae nensurati cone
fusior vol fnacquslior est, ot roducts meu eor peretn
od uniformforen ot wlrplietoren qunntits tom netiffcatuy
ot explicutur efua cmfugio, ™ .

Curs. Theol. loc. eit, p. 40 b,
<I8. ihw0l

{41)

(42)
{43)
{a4)

(45}
(48)
{47)

(48)
(49)
(60)

(51)
(62)
(53)

(72)

or, De)(minck. R
TAlore que 1'hypothbse d
lon de mesure et sn fone

1'sbordant g faoa, sup:

aColorle velentifigue, Lavyl, 1, 631,

u phyaiefen claoolque L1t Y1vgepe
tion par rapport & une lingte réelle
per sa fometion, Alors que le
it s'asainiler 1'univers en

Osart tout Croqt Gevant lui 1q

Unite Q1 voulat ¢ attelm!rn, 1o physfeien Boderne avnnéa
a reoulons, les yeux trwmds vers Llaribre ¢y morvie, lme
quolle se precise A mesure qu'il recule.,~» -

I-II,”, 1. od g,
Jahn of 3t Thamas, Curs

» Theol, log. o1 t, P. 50.

Do, 19864, Gf, John of 3%, Thoran: Curs, Theol

loe, oft, Pe 49. "Nint)

enin Rensuratur- Tonsure propria

[1] adaequate, nisi per aliguid quod 8t mul cenerts, Unde

distinguuntyr tiveraae Wensurss ssoundizs ¢ivorne ge H

t

ot Porfestissiran 8o rupis indivisibile uno gensre, est
nensura eetororum; eo quod quanto est musis umu.xbuo.

o8t nagis ®ortum,
No. 1983,

I, - 11, 19, ¢, na 3,

Cr. ¢, Thon,, I, = Oy ad 2. "0b Joctio 111a Procedit de

Rensury Proportiongts hane enim oMortet ansa hy ., ongar

mousursto, . gua autem non «gt mansurs; pro;mrtlr-tmtnJ ali-
oni; dicitu tamen manmpg miuz ex 00 ¢ yoc nmw.Guode ue
tantun hnbet do easa, quantus et &) Tavinguat, o of, Coryx,

of caJotan, nos. ¢ rr,
Leot. 15, no, or8,
CT. Ne Vor, I, 1, s, Ce;

Curs, Thenl. loa. ot p,

I_tont,, ¢, 2y Ge 1, a. 2, nd 1,

50 a, Cf. Curs

o M1, 7, 11, .
I, q. 18,5, 8, ad, Keiser, pp, 3m) sen, !

Surs, Theol, loc, cit, Pe
Sl Loc, ei

turs. Theol, loo. ett, Pe
T =" 0. cit,

Joln of ¢, Thomas: Curs,

(83 .

57.

Phil. 1. I, "o 1, .. VI, a 3,
—— ill.




{54)
(35)

(o8)
(57)
(s8)
{%)

(60)

(81)
(63)

(63)
(64)

(65)

(66)

(67)

(73)

od. Reiser Pe 3683,

Qums, Theol. loc. oft. p. oz,

Cfs 9ug. N; Dalbiex: ‘*"imenaions Abaolues ot lensures
Absolues” {n Bevue Thomiate, 1025, pp. 14v e,

Y let. Chap, 8, loot. 17,
Ivid.,no. 1003,

56 ion0e and thae Hodern ¥orla, p, 37,
ce. Batjemin, The logleal strueture of Sgience, p, 526;
"The £ifth objeation ie the geners] inoapacity of g Guan.

titative ayatem to Tepresent dichotomous dhlnlon-, 1.0,
ts handle two-value aystens, ihare Gunlities mgnifeat
themeelves not by degrees, but by oanvlote Presence or
sorplate absence, thore ear. o po Quantitative represen-
tation. Thus 1t 1a imposatdle to show Quantitatively how
two qualities Bay he at the swma Uns siniler becanse
Spscies of thie swe gonus and rot cantradiotary becamuse
1aplying sontradiotory differentia,~ :

Cf. XdAington: “ulatances are linknges wosn intrinsie
nature ia 1n-¢rutable; we do not deny .the 1nsoruthbuuy
when we aPply reasirs ounbors to therm e 2 yards, 5 miles
et0. « a8 a Kind or acie of distinetion,” . The Lature
of the sien) Rorld Pe 81,

Hew Pqthm- in Scisnce, p, 224,
“Le yproblervas 1*Indétorminsame” in L*scadmie Cmav‘.ionm
Satint-Thoses *iquin, 1935, p. 100,

on the Theory or Relativi r. 358, ‘

cuu?p de la Léaure, (Aetuallitis Selortifiques et Inius.
trielles Paris, Hermenn o Cle, 1037, p. 10,

Now Pumm in Science, P. 229, : 3

Banezo, 1 P. M. Cf, Frank: Betwoon Physica gyt Fhife

losoply, pp. 94 - 7.

The Yhilosophy of ihysios, p. 26,

(68)

{69)

{v0)

(f1)

(72)
(73)
(74)
(75)
(78)
{77)

(78)

(74)

hysios and Philoso Pe 142,

Cf. "ifflexions sur le problame ce 1'inciterming sow ,
in Revue Thoniste, Ju;llat—uptambm, novenbre-ddcovbre,
1937] also: 10 sroblase do 1'inditerminiom,.” fu scew

“dmic Canadisnne bedzteThonas [i'Aquin, Sixténe Sension,
1938, udboo,

This seens to ba the opinion of Ostwuld, for exmrle: *rhen
overy megnitude ppearing in the ronala 1s 1tselfl mep-
surable, then we are gongerned with & Yosting formla or
with a law of natiirei. . . if, on the euntrary, regnitudes,
which are not reamirable, epnear {n th foremla, then wo
are goncerned with an hypothesie in Pathewmtical form, ana
the worn §8 in the fruite” — Vorlesun % uber Laturphiloso-
phie, leipzig, 19002, p. 218, Citod by Cesairer, subetnnoe
1nd Funcnom. Pe 141,

Cf. Planek: Vhere is siatenee Going? pr. 92 - 93: *I'very
Beasurement f£{rst acquires fis meaning for phyutical sefence
througt: the .signifisarce which a theory rives 1t. Anybody
who 15 farmil{ar wth a precision Inboratory wily afree that
oven the finesat ant nost direct POaMIToNiNtS « gual as
those of woicht and current == have to be corrected (03)
ayain and again before they esn te erploved for Mmy oo
tical purpose. It is obvious that those onrreotions oarnot i
be sugpested by ‘heo meusurement pracise ftself. They mat '
firat be dimawered througt the Iigtit w 101 ory treory or '
other throws upun tho aituntiong &9t iy te g, s they must

aFine from an hypothesia,” Cr. aluo n, 95,

Subasterce and Funation, ipp. 357, 3c5.

The logio of Modern Ihyaics, p. 10.
Of. Bridgnan, The Logle of Modern Ibysics, pp. ® « 25,

bid., pp. 17 - 18, ' ' |

The Flhiilosophy of ‘hyefonl seienoce, p. 61,

Hadiagton, Tho Fhilosophy of Jhyelcul seience, pp. 73 - 74,

The !hiloson' s of ihysies, p. 2o,




3
i

(75)

(79) cof. Lindany "Mhere is Physies Geing?* 1n Selentific
Mouthly, Yol. 38, p. 248, I

(s0) cr, Kddington, The Nmture of tho ikysioal %orld Pe 142,
footnote,

(81) *Reflexions sur 1e TTobldmo de 1'indStormintane.” gn
Liovue Thomiste, Roverbre-déeswbre, 1037, PP. 305 - 596,

(8=) Fathways in iet PPe 224 « 228, Cr, W pshermts
ﬁrt_m PP. B - 6. Cf. Max I'lanok; The

fal Thacry
Phuonoghl hysies, pp. o5, 104,

{s3) e:; lanpen, 1Toosdures or Dapirisal satoncs, pp. 15 - 190,
38, .

(8¢) ¥here is Seteuce cotng, p. ss.

(88) Mattdre ot Lumiire P 312,

(88) or, Eddington, Spese, Tiws and Crevitation, p. S Q.

(87) Of. Renvirte, "1a Critique Linsteinienns ges Méaures
B'Eapees ot {L Tempa, " in Revue Yo sooluntique, 1084,

{e8) cof, xaatncton: "It is perheps not superflucus ‘to add that
DO quastion arises as to whetlher tie standard of length de
fined {n thig wmy ix Xeally emstant at, sll tinns and pleaes.
The Guemtion implies that we hnve in min® sorn ore ulti-
mate standar: {Lirvestod wigh "reality?') by whiah to define
the delinquenciea of the phyafigml standmd,. The concaptien
of phyafonl quantities having to conform to sore particular
role allotted 1 asvanige 4 Yarusly imvewined realn of
reality, t1a not Taoognizad in physieal neience; quantities
8UO: as length and § 1on are introduced solely for
the purposs of sucainet desaription of obzorvaticrnel moa.
surerwnts sotunl or hypothetignl,» The Ihileaonhy aof jhye
afenl Saiame, Pe 76.

{89) Spaee, Tine, and Oravitation, p. 11,
{90) Speoe, Tiin ¢ Gruvitati-m. Pe 12,

(1)
(2)

(s)
(4)
(8)

(s)

(8)

{9

Chapter X

The Universe in the jdrht of Modorn "ysics, p. 58,

Cf. RNenoirte: Xlém€nts do Critigue dos :icioncen st e
comolngle, Pe 135,

Cf. Boutroux: 1'Tdlo de Log fnturelle p. 33,

P. 120,

Cf. Duken:: La Thforie I'h slqua, . P40 - 269; Lenoirte:
“la Théorte Physiqua~ in lgvus _ot~poulactisue, inav. 1993, !

Cf. iianolirte: Eritigue dea :cionces et Cosrolopie, p. 148,
Of._Glametrie und Erfehrung, Berlin, 1021,

“ia solence ns se sontents ras @e forrmler les loia dtexpéric..
o0 ello eterche bien plusot & ounstruire u. nystore lo-

£1que, Teposant sur un tinirum de priciases ot conprenant

dans ser consfiquences toutes 1os lofa d0 1n nAture.™ -
Mastein: La Thiorie ¢e 1a hels tivité #4. @ auvibre, “erts,
1921, p. 109,

Op. oit. p. 26, In $his comneotion It fa fnterssting t-

note that in Le Syatane dn Konds, Duler: sleirs t'st the
Aristotolian dostrine of hamoger tric avleros was the firot
physienl thesry In the nodarn senne of .0 w.pag "l'our la
premfere fais, en affot, Anua 1s corntitutionds catte
théorta, on vit la £fonetrs partir ¢ 'un cortmtn nntre de
mrineipea airples ui lud Ataient €nnnds i Yisurs «t, ocon-
forminent & ees principes, oonstruire un vy s tenme nathimticue
hypo‘.h-!uque, retoucler, complignor ce sy stork: Jungu'a ce
qu°1l SuNVAL avoe uno exmetitute suffissric les apporences
aserites par les obsarveteoura,

“lorsque 1*cbsorvatinn eut Tait aornaltye des phin cdnes

Qus Sout systime de spidres homocensriquer Ateit, a tout
Jormis, impuissant & 8auvsr, len entronmw: 00y po~
gepterant A'mutran principes ot, & 1'aice &ﬂ €08 Novveanux !
prineinou, goombindrant da nouvalloa hrpotheans; rals la

dthodo Qu'ils suivlirunt A eonrntTnd rn &e NONNALIX £Y e

3mes a-s’\'.runmuqnee ne A15TEre van de ced 1o 441 Avedt some

via dl."ier le avotéom Qes nphéwu k&m:cp,nfrla&uos."— I,

Pe 1284

(30} ubstence eng vuilction, ote. p. 135,




preear

(77)

(1) Sritigus g' Myeles, p. 150,

(12) cr, Fddington: "an tdeal alines in front of ua, far w-

{13)

(14)

(15)
(16)
(17)

(153)

parhaps but irreeistitlo, it the wholo of our
knowlsdge of the Piysical world may be unified into a
single sotence w.1al. »1i17 porliaps be cxpresscd in temse
of geometrioal or 4unsi-goortrica) eonceptiona, ¥y
Bot?: All the knowlsdge 18 derived from noasuresients made
vith varfows instruments. The instrusents usec in the
Aiffersnt fields of 1Muiry are not fundanontally wnlike .
There 1 no reason to regnrd the partitions of the acien-
€os made in thn early states of human thought aa: $rre.

lﬂulbh.'—mn llaturs of the Phystoal Yorld, p. 187, Cf.
Also Linstein: The korld is I See Yt PPe 33 = B4,
———maeat ] Doe It,

We_eit., p. M, Cf, alno Qarrigov-Lacrenge: Le sens Com-

losophie de 1'3t P> 701 "Les moicnces po-
sitives ne Pouvent jmais que slasser des falts géndraux
par des hypotheses provisoires (Lypotheses reprisentatives
et non explioetivan].,,.”

Cfe Dantxzig: ts of iiolence, Pe P31, . "o cantinual
use of sush terms and Phrases hae fintsted by sonverting
them fnte s mmy new putterna, und to the axtert thnt

they evafure up in the »inds of the experts definite phy.
sise) situations, theae weird petterns fulfill thetr Pur-
Pose as fullyr an A12 the claenicnl finehaniconl models, ” cr.
Virags (mantus ‘eohanics, p. 10:"Noe ey extend the reaning
of the word *plature’ to inoluce s »ay of looking at the
Tundamental laws whieh makes their aelf-eorsisterey obvioua.
Rith this sxtensicn, owe o aoquire a picture of stomie

ph by b ing fariliar with the lzws of the quan~
tun theory.”

of. iples of fechanies, by Direc,

The Nature of hysionl Theory, p. 6x.

Of. Shrodinger Solence amd tis Luman T Tement, p. 160.

Cf. Uiras: The Trinefyles of Quantur: Yee roiles Ppe vi ant
10. ;

UPe cit. pp. 63 . G4, i

{19} cr, Zddington, The lature of ti.e “hyeicoal korld, per, 168

ORI

(1)

(78)

- 199: “In Holr'a aumi-olasoiesl sodel of the. hydrogen
atow, thorey {¢ a. elooty . deacribing » oirecular or ol
liptie arvit. Thin 1s.0only a nrodel; tie real stom Gone
talns nowhing of the sort. T Tenl atisn eontains sorso-
it whiuh 1t hms not entored futo the nind of may to
0ceive, which has, Rowsver heor ¢ 8001t bad syibolically
Ly Solradinger.” Cf. VRain: Les ! stione Yondement alea
4'i), t Ohy e et d'atorw. laris, 1925, p. 134
“Cetts hypothese (de tohr) ast exgaplicnnellemant grave.
klle ast, on erfet, e omtradetion firralls aves les
lots d¢ 1'dlectrodynasique. e o ohaf, elle peut atre
qualifide d'sbanrde. 31 come Yos thiories fintrnt Taitoa
Pour @xpliuer los phinmanes ot do reor mlpel * l'osrrit
ln satisfsetion de Jea ©-mpru; iw, on sboutirait & ge
Tésultat efnculier qutll faut Toswrir & 1'sheurde pouy
fuire wie L.Z0rie obhirente Au node, Yuis, ourme une
rareille manidie de volr sat $ut & fait insocoptatle, on
doit ¢omclure gue les thforfey n’eaniquas nvont 'autre
fin que de orier dua Bo6dlus gaurnies. Toutes len hy-
pothéuos relntives o ses nodeles aont aceaptablea, cer, |
¢'wne part, lo monde 1€5oloidque sugual 11s arrartlennent
ne snurait 8ire que sonvaitlonnollement ustrei:t aur lois
in gonde scuaidlo] d'mutis part m ne seurnit exiger des
noddles que do soldrmtiser des feits ot de permetire &
1'estrit do prévolir “teutres falts par lem rnimzmar‘onh::
velstivenant sin-les cu'ils reuvant surérer,* o Cited by
menoirte, op, oit. p. 188,

Tpe 165 £L,

Tbid. Louis Be BFroglie has broupht ol the true relation
Letheen modelas nuc ratlonetics in phyaioal thesry: "Une
autre eonclusinrm 8*ixpose a huge Les reprdsonimtisns eon-
erdtes ant soment 91dé et atderont anoore souvent les
tiforieiens duns leurs recherches, rais elle eonstituont
oL réalitsé le partie fragile et pirirsatle des théaries; ce
qui subsisto ce snt laa forres abotraitos suxquelles coa
reprisvntstions cnt smduit. Freonal ftatt parvera a

1' “suation dos Cudus en foaginent un Jtoor “lamtiqne vie
brent. turwel) ut ses ex.timatours raoplacaent cet “ther
“lastique par un ¢ther Alectromin:’ L x AT Lazneoup
nolne condreat. Finstelr ey loo lativiutes abandonnent
complatement 1°4d%e a*°t er et rAGHEent lu vibretl o ldee
Soomagnitigue @ n'dtre qutune Pire ¢Ton ewr glard trique
dirigse. La nouvelle Wennigue, enfin, ne UL pHE ancoTe
a tribuer u.c ne'ure phrglque prgcis oux owles autolle




enviseen, ot onlp ns 1*mpiole nullerent de so aéwsloppery
“Lo Yiritable but e 1a Plyaicus thdorique parfit dere
8¢re do d%0 uyrir et At/taifar 18 fomes natlrat {ques
dana lesquellos em ph/noméner Piysiquas peuvent vooir

89 loger, Azaigner an r3le i 1a Physiqun théorigue, stest
823 donta foire Tartiziper asttn gelancn 5 1. rlgueur des
l&athénuqmu, mala g'ast ausafi Jui mrquer ses limites:
26rTars 1harvonie e noue rivile la posniby 11t de
couler les fatts dans des noules anelytigius se emche une
RAaltts a0t 1'eapa.en nous 2etaniveg proflgieunemnr t incon-
niee* Roeusl d'sxhasss 2T los Tdes et Co noulos, laris,
1930 pp. M - 20, Citex by kenoirta, 2p. oit. pp. 162 ~ 163,

(22) Bouasse: pe La 4thode fans Les Eolennes, Puris, ilean
42 86., 19 S, p. 1P4,

(3) citet by ponen, op. Mt. po 118,

{24) Solonge ot Tiotlone, n. 174,
SSSRT08 p Tirotlane,
(as5) Bp. oit. pr. 60 - g1,

(28) *Le¢nenyye 4'Einstein ot 1'sstronomte~ 1pn LiAstronomie,
Juillot, 1031, Oitea by Unartituin: les 8 ¢u Savoir,
Pe %05 footnota,

(27) c¢r. Danen: ==y "xireant nue Yon phratson mathimptinues
™r YeaquslTtag lor magtylsta nrotnisart leurg eongfguenees
afent tousara un Bons physimie, on IEg~8e au gfomhtre Q'ip.
SuppiTtadblas entravas i raralwvsont tcutos zes démare:.os;
"Y¥30 D, Fobin, 11 ox Yient fusqu'ad tadcutor 1'emprlol du
ealeul difrarentiel; en fait, 2'11 56 piguutt e sntistulre
N8 Cesma ot scrupuleusenant s catte exigonce, 1) ne rals o
rait yresque plys divaloprer aueun oaloul; des saa Preniers
Pos, la dadvetion théoricue me trouverait arrétee. Tne 134
vlus exeete de 1a nfthola piya Bes WNE plun juste dgmore
cation entra les provositiong qut ont & ma scuratire sy og-e

tr3le 165 £218n dy gellas Sul6n wmt Aeperees, rendront
* U glomitre touta as UHbtaret ot Yug pesuwttront d'waer, pour
< la plus gragwt dé\rela;‘;mx-ut des thimry ;rhynlcﬁﬁea, g{e toutes

I23 vasufurgny fie l'.elje " Op. cit. n, 21g,

(26; cr, Hillaue: 3o i:utionnel, p, 105 Corent nier que 1g .
science tirs le Plus (Tand poorig Ge nitiong ﬂctlvnn, ine-
v'rifiables, g - nrt, tes lenr nature, aie cow fty-opa

»

(a0)

X 2iration 406 ¢ 1 BGPL.., COTH o1 tme
:}'ﬁ‘\;")k:lriﬂ d"'.?f.f?’?:;:"i“,r noveon lzlh' nult per pénse
r;iinut.zi:n :)r.'-cu('nmnt ¢ak lue eus 4 en vertu (‘J:l gnn-
ditfous vrenfernn, 11 cecrelt de yrign reprdsontor? ft .
¢e nr aout pam seulement des n.ti.mc fleiivos il peuvan .
FOMENEr, 06 8ot DArfis Cas vuea uanifﬂafun‘:t nb‘-u:‘;n.
Cited by “ievarson: v Chdwminesent fe I1n fers €, J'e 308,
Cfe 3o He Thowpsnn jgience am Lorrom SOBI0, Do 87. s .
vimely fictitime antities can serve nn on e?‘l‘-h“;?‘;:x?‘;
1y tf the mxplenntion be conenived pe nt Yol defis m\:].o'
nor ontological nor yroper, T, !Aeyoreczzz "Il n-‘u:iue“m
allor en gueloue aorte de mni Gun la v 'ritatle exp ?:\1
201t an miae tor;s une wxnlioation riolle, mfr ee y
8 ou-dasssus (6 RLCALRENE, Tar cn Gqul bute ;,eule.. lan
hebitrats £ un aelle A'aitlén’s, ¢1t avoe r:.i:mn !A::tmnn,
pourralent tenir ‘es extlioetios physicues a l'uiz,elgo
ooncents solcwent irrfals."--le L' x;)toation Ouus les

Laie0as, v. 8. Cf, ™hi%elaad: The Concoot of ‘mture, nn,
X
44 - 48,

{29) cof. upage, Tiow at yatter, |French ed.| p. 280.

(30) e Tadington: The Mature of the Ihysion] “orld, pp. 161-
162 Cf ci;nimrx fubatance snd Tuncticn, re 116e
. SLSNRICe eTo tuncticn,

{31} “"The feeliny thnt all t.c steps tn & ‘u.lt.o'n!.'i'cal‘ .t;i-emg‘.
Bust tave thelr gountarpart in tie phynif:ﬂ n,lh:x. t\’ v .tho
ORLFTORE, 1 otaink, of @ cortanin rystiea?l fmtll'n[. :\ ‘wu e
mat .a:ntionl emsiruction of the phystedl world, ‘uo:e ; T e
a7 an 1Cea 1iko t1in has Yons Clittlag atoat fa t 1: n{:.r i
OF tin pargoheraslia of tha thiaking: u:" clvﬂ:lmti‘ ?anl o
least ainee tic Crys of IVtapotue, &0l vm::‘ xfazia 1 au‘m.:a.
pertaps after same particularly stri¥ii: nat.xa tcn nose R
1% burata forth menin like n erod of ﬂ'lnst\mo-m‘ar or & rein,
a8 in the ragant fervid c¢xclutntion of Jonns that *God
e matheratiolans '™ «— Op. uit. pe 67,

{37 Galatlwice and Funetiom, ve. 118, (itilics ou.s)

. - 1f
(33} cf. ‘vof, G. Cnutelnuavo; cete e, Volo ZDLO11, ppe 109 - 120,

(34; Mue “ew :amckprond or elenca, pr. 60, 114, 136,

(35] Casalrur: _ubstanco ac cietlon, Pe 1856G. Cfe cddioyton:

S
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(3e)
(37)
(38)
(39)
(40)
{41
{42)
{(45)

{44)

(45)

(48)

(47}

(48)

Tie sl 3aek n Fuomleuge wilch 15 neither of agctors
nor of sotions, cat of w:feh the astors ard motionm mre
a vehiole. The knwloiee we Ca. woquire in Xnowladge
af structure or patiern contained {n tue aotionn,” we
¥ox Pathways in e mace, n, P56,

X, 18,1, 24 3,

Thysies IV,

Fhiyates, III, 1.

Cf, “hys, IV, lect. 1.,
Leat. 15,

No. 886.

Y. 3.

The NHature of Figsionl Theory, p. 73.

Gf, Herarson: “Nous avons wu ou'h 1'origine le concept
de lu vitesse ntaut a:tuy Tunuort antre ceux termes 11.-
nitds ot que leo mouvemsnt apraralt comre un dmn(mx:ﬁnt
analogjue au changement de gouleurs I n'on ost plus

ain3¥i nour nouss le mwvement nous nprerelt eare un état,
analorue par conssquent non au ohauianent de couleur, mais
a8 la etuleur ¢llowtene o Tdmntits ot lifalits, p. 159,

Spaco, Time, mud cravitatiam, . 51,

cr. %. IV, lect. 20: “ion crmio nnod non novetur, quids-
eity Quiessens est privetw notu, quod temsn aptum na~
tia est moveri,”

Ci, Iddington: The Ustnre of tho “tysion) Lordld, pn. 132 -
LsBa '

CF. fAlepiac: bvole, o ranlitxy . p, 01: " e worle of i
¥ physios in finis:ied ber ra 1t bepiun — n: ncessmlished
work axtended in ti:e, a realr of metiblic-es laws, nature

naturatae. . « Your world {s tie plene of sctuality, Your

laws relnte sctualities to +ro nnother, They nro verifiod

(49)

{se;

(51)
(52)
{53)

(54)

dafocfed
b camertenon ik g Sf‘N@'l(w‘i’.%'ea! ‘:/y the enonymous
ctoerver £ror: the tw‘[qf‘ffzch pheane .  Ite content
iz the behaviur of olasoef ank B:ToLnteE,  So far as
certrin eonditionu prevafd qna(/ '@-hofy p prevell in
Jour large souls inoriamic worlie-the jlans of metuality
13 rovarned by yomy port of phreieal lawa. fence your
ntralgf‘:hlme om:nq\ﬁy. Bt the plane of aeta) ity 1n

not 0 ontire hoty reclity,  %anl 1Ly orbraces both .
actunlity end potentinlity, tho surface snd the depthe o o~

stguloe ©: Directioncy Inyreil, e2it. sdam et Tonvery,
rh. <R6 - «2Y¥, !

Cfe Fextrane Kussell: Xysticisr end Loyle, po. 680 - 94:
“ieicrntrase, by diractly banigl. fng from nethematies the ' |
use of infinitesinals, has at)lest shiown that we live in
au unshanpize warld, sxé that the arrow io its Tlicht is
truly at rest. . . A8 regards motion snd ciianfe, we get
aimil=rly ourfcus camultsa, ’'aorle used to think that when
e thing chnngas, it muat be in e :tate of change, and that
whaa a $hing moves, 14 1 in a staile of notion., Tiias is
now knmown to be & aistakeo...ws nay now indulge the comfor-
table bollef that @ Ba&r In roticn fs fust aw truly where
1t Lo a8 a hody at rest. 'o%lo consists morely in the
fnct that bodios are tines in one plage and scmstimes
1z othor, and that they sare at i~termociinte pleces et
1ate:niediate tigsas, Only thode who huve waded through the
Quagmirs of whdlusophie S raculating on t1is aubject can
rouline ahat & 1ltherstion frow aniique pgrejuiices 15 {9
volvrud Lr t-43 ajmlc and strai;’ ICarmund ocmrnplsce, ”

Cre Ixincingn, c. 37 at 39,

I inate 4. 19, 4, 10, a, 4,
CL. Dofte 2i=l%ndn- ¥hin ay ' 78: "Cer le sena carsun et
13 pi:dlsaophie marlons gu oma dAel, g'upe rénlitt phy-
8ia qul aat 1n Qursis e g s chapre; tuncis quilinstein
= dr fatt, si non A%intwition — parle de tout autro
chaso. d®unan ontids mathisgtique clui 4t une vurinble Au:.n
uno dqualion, et tqui n'( QG 1e aor de QYR 6Y6C Lo tennm,™
~.

"You define motion. Fut t'ds rotiorn wWher mersured by vour own,
actlas ongd betng actel on douva jwt move. 1O derina motion . I
you use times, Iut tine ax a dlrousion of your spuco of mum~




(55)

(56}

{57)

(£8)
(%9)
(60)
{61)
(e2)

{e3)

bers is extended and stands still. Tuis time 1s not the
living ti-e you are familiar with, marching witlout reat
and respite, turhing future into past end ever genarating
and devouring vourselves aml your presont.™ - ilexler:

Physics and oality, pne 04 - 58.

Cfe DMdington: *bjection has somstines baon felt to the
rolativity theory bpomise its four-dimensionnl picture of
the world ssena to overlook the directed charncter of tine.
“me objection is moarosly logieal, for the theary in in t!:.i-
reapest mo batter and no worse ttan its prodecessors, The
alassieal physiaist hes Loen usixu; without minriving & sys-
ten of laws wrieh éo not regagnise s Cirested time; ‘e is

shooked that the new pieture should expone tuls so Flarivplye™

-=The hature of the ihysiosl jorld, ppe 68 = 69

The Frinciple of Lelativity, p. 2135.

The Foundations of Physies, p. 76. Cf. Iddington: "io if the
1lswa of Heturs are indifferent asm to the dalny and undoing
of an even$, they must be irdiffersnt es to & direction of
tire fram past to futire. That is tholr eorxon feature, and
4t 15 seen at ones whien (as usual) the laws are formulated
mathenctisally. Thers is no mors Cistinotion botwesn past -
and future than between right and left. In nly.obmit\l sy~
bolisr, left is - x and richt is xj past is - t and future
is t.* — The Rature of tho Thysienl vorlds pe 66.

Cf. XAdinrton, op. eit, Chapter IV ant V.

Ienzen: The llature of Ihysical Thewary, Pe 75.
ﬂq ¢lte Do 68,

Substanee and Funotion, e 449 - 450.

~Cotte vue de ltunivers o8t ... la vue ¢ 'une intellireroe
qui serait capable d'embrasser d'un scul coup d'cell le
¢t do 1%espace et du te ps. Mals loz lidintions do 1'{n-
tollect hurain risolient ce tout privé e chancoment en ses
aspeots terprrel et apatinl, ol 1w prseé of 1'nvent:r du
monde piysique ant )e pnesg ot LlaveRir de L'intelllgence
qui lo pergoite.® - Cunningtan: The Tincinla of jelativity,
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(63)

(64)
(e3)
(66)
(67)

(e8)

{69)

(70)

(8¢)

Cambridge, 1914, pe 813 «—= Cited by 'everson: ned
Relativiste, ps 101, yorson: lg Iductlon

Moyerson: lg Diduotion Ielativiste, p. 102, &

known, Mergsnn han treatcd EZ&-";aﬂL‘imI: of f)m :Bm::a;;}b
mation of time at grect lencth. %e do not agroe with wany
of his viewn on the problon, but at least le has offeo-
tivoly deronstrated that indern solerea Los dortroyed tle
true notion of tinme. Cf. Ies Tonnies Irwldlntesde 1 CON=
.eiv_uoo. _urfe ot sirmultan$itf, Ln  orafe et le Fouvent
Matiers ot i‘Annire, eto. . - -~

Fmet. 11, mo, 1, Of. In Y 1ys. lect, 1, no. 5,
Ibid.,loet. 10. no, 18.

Ibid,, 1act, 11, no. 7.

Mo, 14,

Cf. Xarthrop: Whitehwad*s Fhilosopn y of :igjenge, p. 187
Cf. also idexler, op, oit, Pe 48: "I I mn not misteken '
thers is aome aonfusion bout orusality, Mawy of ynu, {t
soena tn 1o, nix up the principine rationie with the 'hw
of eousalit’, Eseh ouwit to be lept distinet, The prin-
eipiun rationis binds remson my arr sequenge. “hen you
draw your omelusiona in tho realsm of ¥our rwtlenatica you
ares inclined to eall rasmon the u-eais to ainrt £row e
say, & ¢iven triangle having a rieit snile.  Proc t'is you
pfoeeod tn the Pytimporen proportiom of tie sGugres, snoa~-
King of «onsequence., In ¢oixys 50 you rafer rerely to tle

process of your thinking. You ray also start fra. tho squares

and ennolude that sha angle 1s a right engle.

Then rea-
a0n and eonsequance axc'nnre places."”

1‘ “. 1. MS.

“ainsi, 11 eat tnpossible @'en Guuter, In fiversit’ fare
1'capace eonnotitus pour nous une énigme, wn sujet ¢ tonne~
ment d'essence sinon identique, &u rotins tres semtlatle g
oulu_! Que nhuA dicouwrona dats 1 cfversite dans le tecie
ot des lors nnus ne rouvoens Aohn: oy & cette c’mcl\:mn-.q:lo
81 nos rajsonncnents sont axnets, le but vera lecuel t;tr-
dent explicuation et thiénrinz enneinte rZo)lerent 4‘n rem: 1ecer
ce nomde Anfininent divers 4ul nou:. éntoure ner de l'i«-‘cn-‘-”
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(73)

(74)

(75)
(7e)

(77)

(78)

{79)

(80)

(es)

tique dana 1le tenpa ot 1'espace, lequal, évidormont, rie

Pout dtre que 1'eapnoe luipnho."--nuyoram. De Ll xplisation
a les sefences, p. 106,

I3 Iy Flys, leot. 5, no, 11, Cfe In X Phys, loot. 1, no. 5:
“Sam mnteria aat fropter formam forra autem est al egsnte
Propter finan, "~

In I Mot. leot. 4, no, Y78,

Kazal sur ley Sonndus 1rmsdietes de 1a Sonaoience, Paris,
1906, Se ed, Pe 157,

Cfe Longen: "Hodles and Procosses are Trojrosented by nmbars
or by symbols which riny he reprosented by ratrices, Hence
the seargh for substance baoonea ¢! Boareh; for sanatanta
and invarianta, There are Tunotiong) relati .a bntween DUk~
boera. Thus the Pernanence, objmsotivity, ane a0lf-Gotarmi-
nation of subatangg are replacod by ¢l eOnstarcy, tnve.
rlence and Tunotional relationahip of nunericul neasures, .
The Naturs of Ihysienl T)xoog, P. 877, Cr, Eddirston: The
Fhilosophy of Mhysioal saience, pp., 129 - 130 —

Laot. 1, no, 8; leot, 14, no, 8,

1
:‘E'-"l Tine, anc Grnutation, Pe 200,

Koyerson Idintits ot Edalits, p, 285, Cf, la eGuation e
= —_——
lativiate, P. 258, . . :

Cf, Heyersnn: Du_Chmi nement de la Fennée, p. 907, =, ‘y-o-
t311 pes li. "Gttablmnu}, sujet § 1'emerveslloment 1= plus
profond? Connent, an a'eonrtant afnag ay r#al gonerdd, e 1g
foulant aux pieds intentinmllomnt (1*exyrassy or: e asmble
certes pas ’rop Torte dana ge cna particulier), la pthﬁmtialan
&%-11 pu neammotns Tester aums! Intimenert en accord avee

son rytihre profsaden

CTe The Hysterious Universe, TP 113 o« }2¢, f
The ‘laturn of Thyslcel Jhunry, p. 69, cr, Stebitrg: 1h1loane
P and tie ."h’.:siciatn; Pe FH - 93 “Give-. t.is exelinion

- .o ]
ther the spunds or 4 Boottovon sonmte ¢ould ba replaced by o
soriea of gurves r e pset of Eathenat 1gn) Torrmlan, 54 etudying
these formlne we AUt f seaver thunt Foethoven was & matie.
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' ould not be pble to diacover that hLe ns:
:.r::::::;n \?:e;:r.:l %c have rnplucgd f;.a‘ l::mdac:‘yﬂ :h:ab:.;-
¥ ong sent of wt.ieh ther ¢
S:::::::il:xz:l:.::t !m?i'mllt' described, 1o Macovs;lthut
rusioien we need further what Jusns wruld no doubt ca -
rusionl coneovpts. Put 1t thoen becones impossible ,‘t: n:r
tain that tho universe s Go's mt.!mnnt‘ieal thoupm. at'.he
God thinkin nnthamuon:lly. “i'erhsos the souraee r.-:l) t ”
eonfusions into whioh Jeans Tulls lics {n the faot at

' bolioven totl that a mathermtical coseriptior of & rheno-

3 he phonomenon and
monon cun give comslete knowledge of t
also that Eﬁlm phonomanon is ird sed apearance of an un~
known reality,”
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(1)

(2)
(3)

(4)

(s)
(8)

(7)

(8)
(9)
(10)
{(11)
(12)

Chapter x

Cf. euge The Hature of the Physienl rorld, Intro-
Sustion, ot passin,

A General Theory of Value. Pe 408,
S——==t_eoxy of Value,

Cfe Urban: Ia 8 & Reality, London, Csorpe Ale
len and Unwi:., 1939, pp. 408,

Cf, Urban, SPe 8it., Po 405: "Fron recert Peycholow
gloal liternturs gatlor the following ‘gent: iy
behaviowr myrbol relative to steandng fouds may be a
ressting of the salivary glands,' To aay that the
reastion of ny salivary glunds is o 8ign of the pre-
sange of food ia entiroly mropriste, but to gall
it a aynbol 1p & linguiatie distartion which ia not
only in ftaolf inoxcussbls, ut bars the way to nny
Proper use of the goncept of symbol.»

A Modern Imtrodustion to Logta, p. 18,
Froeess and Leaslit Pe 263, 0Ogden and Niehards nake
-qioiﬁ cotarminous with all uses of lenguage with

The Meening of leanin, Chapter X, "3 symbol,” they
tell us, "ﬁoﬁm 80 act of referengs, that is, smong
its enuses in thae apseker, togsther no doudt ‘with de-
sires to regord and caxunionte, and with attitudes
towerds hourers, are acts of referring, Thus n ayribol
begomes when uttered, ir virtus - bein; so caused, a
s1ga to a hsarer of an agt of reference, —wp, 208,

Cfe Nmlacrnix: lLe Langare ot 1a Fensés, :aris, 1924,

Pe 880: *Toute puiwge sat sybolizue.” Cf, alao Lanbert;
Organon, part I,

m.d.zs,q.1.-. le

In thi: cootinn tin texti "rumo” 1n.-1ucen the verb,

In I Jerth, leot, 4, m. 13,

Lot 1, n. 5.

s Introcuction 1 satheru tionl }?.lluo')’lﬂ, - aciillan,
1938, Pe .

{13) Priora ;nalytics, I, troct. 7, ¢, 9 (Vivesw) orpnet,
Pe 472 "

i (14} cr, yomn or o1, Thoman: Curss "hil. T. I, jars I,
H Ne 1XI, & 3, pia 515 £f.

i
i
' (Ms) cf, In v igte, lects 12, ni, 604,

(15) Mind ana Hature, p. 38.
=B and Noture

3 .
3 (16} #e beltieve that i o laritein kas ninconatrued 1gq {np-

ton's dogtrine on thia pofnt; =, 410 ton parelt

oublier 101 Gue non esulernont lo: mewung recuollies

dena la nsture Per nos apsareils neus livrent Guelque

shoses de rdol {(aui reout senbler une Topdyed 2 re.

gard de notre univers familior, 1e Filoso, AR ce-ene

dant prit que 0o sont wutunt e pfnts &'irerpenes |

par ou un as;ect das chosns exintont en ang L DUTIY NS :
i paralt), mets 9HCre cue le mromior s oy Ye rrevier l
:

temps de sonosptualisation, purfols tres {labarse, ,
ou nous dipagaons de o0» mésures ung deseription du

canzpor tanent obanrv'allo des anomes nous et susei en

Prisence de rdalites —Jo dis cbearvables ot mdeurch 1es,

et winen Pricisiment comre tellen, — nous introduit l

___.

4ans un poade de Toits, ce cmusstions observalles ot
de strustures observables Gua }e phyeiejien thiorteien
8 taonimoe & tenir rowr une sitple notlare offerte &
= M g'nia Cohstruetour, mnia dont ie 1bystefer de la- !
boratofre nteat bEn 18508’ & lefaner fi'contalitre ¢ytils
Tont asia suthenticua.ant pertis de Tn scic co phy-
21010 ellowmime, GCen fmite peuvest oire “iablla d'une
naniére Plus ou moing eertaiie ou plus oo mine hyw
pothétique, 11a peuvent {=pY{quer & u- d@ oy & un
2UtrM w1 schewmaont 13441 du rrel Par L rajson, {ls !
R'6n ressorisnt pes meias & 1*onire de 1%atre rsel, , !
Dea notiona ove velie de 1g eonctitution ceg F8Z par
das molAculen Liivicuellen en agitqtien sana rin, oy ;
1n 6Trueturas rétioulnire des Er'.r-unu., €1 une: foule
. de notqne mmblnb!en, defver t dtre temyern PWT wutre
! ¢hose rue dey nypfbolan, — 1€ @in o 1pa 28 que
traductlng du réSuroble ef do 1+0bs 1oy o’.ﬂqv F 4 -
Qua 1'ef'fors tkéari% en s‘af)plio‘ﬂm. rx-3 OP)VI%I'W&/I
lour plenitication €f @ cdemmngr, ians une explibetion
complete, de QUot elles hovs purf ent, patns tte
VT ege b PCosnvang

Gie aom'gran&q,( a@;;w\v
rAVS A Sdaons




AR, 2
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(17)
(18)
(10)

(20)
(21}
(22)

(23)
(24)

(23)

(o8)

Y
que syroliquanent ce quoi elles nigp Perlent, WHaig
2%08% pricisdnant oo mecond 48cr6 ou o sosona t
de eoncentunltsation selentifique que 1, YA i ngton
® ®n ve; ot 12 1! seraft témiraire de rieuser san
mOtEnngn ¥ - Las idprie du Savolr, pp. Sl -~ 318,

The Foundasiions of ™ sl0s, pp. 12 - 15,
SR of (hyslos,

Pp. 280 - 251,
Cf. W, Xarpenm: “Hathodology of odern Thysics",

in Phil of :‘oience, Vo). IT, lome 1 ana .2 (Tan.
and April, 1085,) )

Introdustion t Setence, p. 137,
M

Substanee and Tunetion, p. ppo,

Cfe s Margongu: "etaphysiec) Nlementa ir Fhysies~,
in Reviews of iotem Ilysies, vol, 15, no. S, ;

The Univwerse Around Us, pp. 138 - 13¢,
S———nCR8 Axound Us,

Of, “datngton: w1n # o, the pryalofst draws up

an elaborute pla of tho atom and than Proceeds eri-

tically t: arnne eoth total 1 In tup,, <fgg islert

13 the atur or FOGeTr: pliysios. I want to oxplain that

1T the eramure 15 cx.i-e."ul).;: curriec nt, oup oJvnception

of the atom need not bacors ontirely bleni, There

18 not enou;n loeft to forn o Pleture; but someting

1s left for the rethernticlan to work Olle "o oW Pathe
8 in .oicnge, p, 250, :

Some modern authors Tesorve the torm "symbol {sm"* to
thie perfect type thmt (g Proviced by ratherctics, and
they dsneribe tho evoluting ~f Physies from ¢, use

of sm:aible gn: psouiommonmihle emLtriets to t'e use
of pure rathawntionl adyns ng g PROETrens £rom 80%ege
tisn to wyrholfo - liee 1 L'ig conneetion ¢ »éritx::('s
of "runst Cussirer,

o fiew Whrle Pictire af Nocern Dy relen, Tritie .
ma¢intion for tha dviicerant of . clerea, “bortecn, 1904, i

(27)
(28)

(29)
(30)

(31)

(32)

(33)

(89)

The Nature of the “hysical torld, Introduction,

CIf. also Beisnce, Religion, and Leality,

The lature of the Ph¥sicul Lorlc, pp. Re4, 280, 262,

¥Adington: The 'hifonop!‘w of jhyaicm). Lclerce, pp.
14} -~ 142, '

Pook VI1, Cf. Jeans: The Mystorims Univeree, pp. 11l
] , CTe ‘
- 113, i

Eddington: The tlature of the I'hysisal Vorld, pp. 237
~ 238 Cf. Riezler, Physics and ieality, p. 34.

Cf. Z4dington: Science and tlie Unsoen orlé, p. 37.




oy U

(1)

(2)

(3}
(4)

(5)

. Chapter XT

Cf, Eddington: llow Pathways in Seience, p. 318;

"In Rossetti's poem tha ﬁ.am samoae] looked down
from the- golden balcony of “eaven aoross 'The void,

as low as where tils earth spins like 8 fretful midge."
looking from the abcde of truth, perfect truth alone
oan enter her mind., 3She rmst mee the world ae it
really is...” Cf. The ilathematical Theory of Relati-~
Yity, p. 1; The Hature of the Thysical ¥orld, p. 225,
cf, also U, Brunschvieg, Le Progrés de la Conaciencs,
702: *Jmais ntest apparu aussi ehinér‘iquu I'upolr,
Quoe 1'homme riusisse A faroer la barrisre de 1'expe-
rienss humaine et qu'une fois de 1'sutre cotcil apergoive
les choses a la mmidre dont on suppose que Diey les
contenple dans son dternits”, — Citad by Meyerson,

Du Chfkinement de 1la Penséo p. 689,
e e e e e S B

Cf. Xddington: The Shilosophy of hysieal Soience, pp.
157 rr,

1s Songe da Desgartes, p. 63,

Of. Eddington: Hew j'athways in Science, p. 45; *We mmat
oconceds thersfore tlat 'the universe es it is oonceived
in modern physies' is not identical withk what 4 phi- ~
losopher would eall *the objective physical universe, *
When we come to think of it there is no reason why 1t
should be. The task of physical socience is to disclone
the socheme of the reocurrences in the coobined expsrience
of gonacious beings. #e have seen that the univerue
which eoanstitutes the solution of this problem must ne-
oessarily have the cheracteristics of regularity and
oxternality; we said nothing sbout objectivity. And mo
it happens that the aim of sclence and the searsh for
an objestive universe follow the sme rosd up to a cer-
tain point and then rert company,."

Ofe Planck: The Universe in the Light of loderi Physica
Ppe 11 « 22: "As soon ms contact with renlity hus bLeen
loat, pliysicel law ceasss tote rfolt as the relation Lo
tween a numbor of magnitudes whiich have beer ascertained
independsntly of une anothor, and becories a rere defi-
nition by wiic'. me of these magnitudes is derived from
the others. In this met og there is a particular at-
traction, due to the fact thnt a phystierl ragnitude can

(8)

(7)
(8)
(®)

(10,

(1)

(9)

be defined rar 70Te exestl Ly smana of oy sGuation
then by meuns of Wasurarent. Lut rt the em-e tine
this nethod BOOUNSX to &4 rommetation of the true '
meaning or mEaltude; woile 1t gt &lao be reusnmbercd
that confusion a-x r'rtnlux".ﬁrutnm!r.r, Tesult alen tle
54w nane 16 retained i arier to den. 1]
oainfige loru.to o ehnnged

Cf. Cohou: Hoaar: and sature Pe B77: "Byt t- g4 fails
t0 explai.; why phanimens 80611 L0 ocour ap {f tie law
of gravitat jon with its invorge BGuares were trye or
why the proparties of airoular functions heve vrn;d
moet potent irstruwents rop the d scovery of jm ortant
Irota in Rlrost all trancl.es nr physiag, oubtless
oQuations are not vibratin 2trines; but ta gt not
stratning ti¢ dualistie do,m to assart t'rt they have
nothing in o-~ewon wlth each 0th0r? Lo not 1ot us be
minlod by tie toTna ‘expecie: ¢ or ‘irventi-at, 4 xap
OFr a ochart is a. axpedient ur invention, vet ir it
Pairly reprenenta {te objectn, 1a 1¢ not tocnisn cer
tain relasions botwaen ttg parts are Precisely thoge
between sorresponding parts of tle objects relrosetted?

Cf, 8lso ™he Inrie of Flet] wg = Journal
2l of T 1
roas Do . 2 of Thilosophy,

Cr., .o Sitter; i8u8, p. €.
The Letiomntic: ) Ieor: op .'"l.n'i\'lt"', Pe 3,

Eddington rightly objests t . rofessor ~tebling's con.
tention that phyatofets are net emcarnod wit) ctairs;
"hysieists are noL Gonger ol w b, c.airal ire we naily
expected to tmie tigg aitting down?, * thy 18 {¢ tlLat
& Tragaport Yo wiahfn, ¢, inprove tts aTanpenanty
far nn_-zunp,, orns:lte & “hrafof st *h1 16 not concémad
wit. the ehatrs "6 Bit Ulor, Llroton 8 ptilenovhep

LIREFTL) The ‘idlom] hy of :ivalesl ‘elesice, pp. 156 o
160, -

cr, Oofle £AGLIy 4 4, Il et o tho iy i
A 2 e gl = B T hyeieal vorle
il Tho ~,Ai_”_1__na.> hy afmi\—‘L-—_‘;l.J

clece,
Cf. feana: T.0: sleri wma "iiv, go
H 20 1y . ), 2 e 70 - 71
"It na be woll t. strte v, ¢ el YWl

olvanen, It
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15, 15 brier, thpt tic sthars and thoir undulating
the waves wlich fum tha urdverse, are in al} Pro=
babil1ty rietitious. This is Ot 0 Eny tint trey
have no existenca at all: they exiat in Mur minds, or
w9 .should not bhe Sincunaing thany and aorething must
exiat outside our minda to put tids or any . other cupe
espt Into our mivds, To tie bt (g w0 ray term
porarily caoeign She nnmn ‘roality*, and i1t iis thia
reality wiioh it %a the obJuot of solewne t) stndy,
But we s:cll £11¢ that thls reality i» sovething very
d4fforent from what the scientiat of Tifty years o
meant by other, undulatious and waves, =0 ruck mo
that, Judgpea by his atondards ang renking He imr-
guape for r mament, the sthars an’ their wnves are not
realition nt al). ana Yot Liay are the most real
triups of whiek we héve mny lnowlndge or exyearienas,
and 80 are ar real a8 anything pnsaftly ean be for us,”

(12) Rew Pathweye {n Seience, p. 31s.

(13)

(14)

(15)
(18)

How Pathweys in rolence, p. 26, (o.o JaX, moans;
orrars en: omisefqn: exeluded), .

Elsewharas »dinsdon writes: "o esked why t]‘;‘e story
tellar should bHe believed w-or he talks atout rale
vanonaters, althouyh he is untrustwort)y ¥'e he talks
of faniltnr obincte. T think the answer s ithnt

the trut™ af the atury 48 not the point In questiou;
s phyateiat js eoncerned omls with the norurn'(»!'
eiphor eontainad 1t. The palvpiivmeter {5 o favice
Tor leadiny: the atory into situations in wiieh the ,
unfterlying ofplior broaies loso baffling to interrret; !
it 1s not a bricle on the stixy teller's imorinctionee—
New Puthways in folenee, pp. 10 - 11l

Op. eit, pr, 42¢ - %26,

Cf. ™ihen: La Th nrie I'hysicus, ;. 509 "t w mot
s physteten ent Tured do roconal tre qu'il serait
Aépaisomnnie de trevalller gy frorres ée lu: Lh: ria
Physique 41 cotte théorto nr4taitl. le reflet g.‘e.p]\m
on plus nnt @t de Plus w1 plua prAcis, cture ;ﬂ\o\t?-
Physiques in Oroymnoe en un orsra, transcondant a la
Physique, ca< 1a reule reison A'Wa Ae 1a th‘/..;rlo
Physiqua,~

o

RE T SR

(93)

(17) ef. sonn Dewey: Tiae .

(18)

(19)

(20}

(21
(22)
(23)

(24)

(25)

uest for c.rt‘aintx, Chapter
Y.

Cf. Urbap, Op. clt. p. 514: "here is, a5 wa have
%8en no possible type of symbol which doas not o1/
tain sane elemert rof Tiotiun' (or the ?aotltiwn,
%0 use Nesocartea’ terms), and whigh ‘does not in
B¢ way and to sorw depree 'distort’ reality. 1n
the case of the aesthatio symbol the artiat seeks
to aclievs devist infs fram reality in order, para-
doxion 11y, to reprecant Teult ty bettpr or tc¢ pene-
trate more deeply into it. In the ca®me .of the
acientific symbol tle aclentigt also' deviates from
the zintultive, Phennnengy reality . 1y this case,

however, to lein ang ultimately te eontrol reg.
Yty and predict “epponinga, n

Cf. "De Valore Theoriarun Physicarum” in saty Primg
Congr, Thon, Rama, 1928, pp. 6) - 74; 269 - 275;
"Inquia{t{mes oriticae in Theoriam ,gtnm;cnn: "hysico-
chimicen Eiusque Valore Fro Jhiloaoph;n Katuraly»

in (‘v!"ogorimun, 1925: pp. 248 - 268; 1027, DPF. 229 -~
242; '1928; PP. 417 . 460,

Cf. Jokn of Ste Thorma: apg Logica, Ps 681 b; =
aliter sigiatun repressentat quanm
tum r‘epru'eseutund::, ulterius extan
tatinae - gug ad sliud 1
et coiitentu,n

.eeROR
prh;zn ae ut obiges.
denqo Topracsan.
s¢ virtualiter imnliettum

Inr, 55, 3, no. 13,

Cura, hil., Ars Ao icea, p. 92 b. .
= 2 = i

Cf. John or st, Tacras, loc. oit, p, 647 a: "Ratio
afigng formalfter loquendo non conaistit {n relatione
seoundwn dici, sagd gecundum esue . | :

cr. Ed2ington: e “athenation) Theory of f:elativitx,
Introduciim,

Cf. Huhem: La Théorio  ‘hyay ue, p. 452;
le physicien peut-11, sansg préter & rire
1l'expArienca découvrirg une ceorteine 1
théorie riclame la réalitg de cette 1

"Pourquoi done
» 8Ffir-ar que
log parce que sg
01, tandis que le




s o

o

(26)
(27)

(28)

()

(20)

{31)
(32}
(33)

(34)

(35)

(94)

oonchyliologis¥ serait ridiocule si 1la seule pPré-
aence.d'une case vide dans ses tiroirs, consa~
orés aux diverses cgouleurs du spactre, le menait
a4 conclure qu'il y a des coquilles bleues dens
1'0céan? C'est que visiblemont, 1a classification
de ce collestionneur est un systséme purement ar-
bitraire, qui ne tient aucun compte des affinités
réelles sntre les divers groupes de mollusques;
tandis qu'en la théorie du physicien, transpasraft
eome 1o réflet 4'un ordre ontologique.”

Op. ol t. pp. 265 - 266,
Chapter 6, 1016 a 25, loct. 7, no. 865,

Chapter 14, 224 a 2, lect. 23, no, 13, Cf, S5t, Al-
bert the Creat.Ibid., Traet. ITI.

The Universs in the Light of Modem Phyaics, p. 13.

Science et Hypothése, p. 6 Cf. Jeqns; Kew Buﬁ%un_d
of Soience, p. 51: "The layman sees Scisnce, as
scems to him, forever changing hrer wind, hesitating,
turning baok on her tracks, and repndiating‘ her ear-
lier opinfona. The scientist sees her evYsr progres-
aing tlroupgh a succasaion of theories, each of which
CSovers more phenomens than the presecessor it dis-
placed, towards the goal of a sii #le theory which
shall embrace all the phenomena of nature."

La Théorie Fhysiqus, p. BS.

Mind and Nature, p. 46,

E dington: The Hature of the “hysical vorld, p. 353.

Cf. Planock: The Philosophy of Yhysics, p. 31,

For a study of this n~tion and its vhilosophical
implicatiors see Juvensl lLalor, {,F... "Notes on
the Linit of a Variable” in Laval Théologique et

Philosopliique, Vol, I, Noa. I and 3.
The Nature of the Fhysical Yorld, pp. 358 - 353,

(38)
(37)
(38)

(39)

(40)

(41)

(98)

Cf. Lalor, op. git. Mo. 1. yo 143,
lalor, op. ait. p. 146,

¥here is Saisnce Goiw?, p. BR. Cf. The Universe
dn the Light of podern it:yniem, pe 18., The Phi-

Losophy of I'hysica, pe Sl Cf. alao De Droglfte,
Dpe oit. p. 318, .

Of. Imhen: Ln Thiorie ihysique, p. 4%0.
Cf, Plmek: Yhexe is ‘;cienca Coing?, p. 200, The

Universs in the 1ight of L'ocorn Plysies Pa b7 =
88. Cf. also Nddingtim: Selence and e Unseen
Yiorld, p. 23: "ie seek t'® truth; Lut If sore
voioe told us thet & few yosrs woulé see the end
of our journey, t"at ths clouds of ungartainty
would be dispersed, an® that we oh-mld verceive
the whole truth about the piystion) universe, the
tidinrs wmlé be by nc means Jorful. In seclevce
aa in religion the truth ahines ahesd as o bhescor
showing us the path; we 30 not ask to sttain i1t3
1t = better far thet we be porritted tr seok.”

Cf. Moresaux Chuisin §ir e arxiose, pp. 51, 52,




(1)
(2)
()
(4)

{s)
(e}

{7)
{8)
(9)
{(10)
(11)
(12}
(13)

(1)

Chapter XTI St

Pathways in gience, pe 7.

The Universs in the Lirht of Modern Physies, p. 15,

The Hature of the fluysical torld, Introcuction.

Cfy "Interviewa with iminent iclentista™ in The Cb-
Soxver, April 13, 1930 by J.ulM. Sulliwen: *I found
that not anly iinstein, but ‘also Planck and Sehro-
dinger fully recognisad the subiective nlgmnt in
solenss. I lanck in particular...regards science as
a omatructed work of art, oxXpressing a certain side
of man'e nature.” -

CTf, ley: Ia Thiorie mligm. Pe 380,

Of. Jeans; The liew Lackground of Seisnce, ppe 2 - 3;
67, ete.; Phyaios and Jhilosophy, pp. 143'- 144,

i XvoluSion of Miysies, p. 33.
Du Cheninement da 1la Fenade, n, 004,

Ppe 10 - 30,
Cf. Ibid, p. 57. 1

Pp, 108 - 112,

In I Met. lzot, 10. no. 158,

"Réflexions sur 1l protlere de 1'indAtermisisees in
Rewvuo Thoniste, 1937, p. 396.

Cf. Tulton SBhean: Ihilosop'y of Seience, ‘p. 76: "The
prodlen whether sciende has a rewl vaine is uoh like
2 andarnization of t .~ Scholastie diapute of whet'ier
an idea ia an 14 qun or m. i Guot, In mocer lanruere
this means, do imtheraties have n relntion to reality
or aumm they only a ~withemnticnl oyrrsbnl  The motern
idealist woruld hold that seientific knowle.:r 1s "iuat
waiel fa Fmown” innotend of t at "by w jel.” reslity 1is
known, St Throas! eritlelnr. of t ¢ aubtective t @y
of kncwledpe i1a therefore guite o the polut,”

——

(15)

(16)
(17)
(13)
(19)

(o7)

"ie must therofure recember tlat not ehl OUT know.
ledge of the physionl univerese is conprised in kpowe
ledgs of the laws of nuture. The warning is not so
superfluoun an it swenn. I have ofte: found an in.
pression thet t. exrlain a®a)y the laed of nnture

as wholly sub joctive fe the a0 thine ae ¢ axplain
awuy the phyuiesl universe as n.olly sut loctive,
Sueh & view ix altoraticr unf ounded, e elt. p, 15,
Cf. also pp. 194, 178, 217, eto. ° -

Gf. e.g. .U Cheminmornt ¢e ln i‘onnde.

Cf. Feyerson: 1z Gtuction Relativinto, pp. 134, 143,
' s tnngn selativinte,

Do L'Fxpli cation Sans Los Talences, pp. 626 -~ 528,

Ta .elhnoo est réaliste; main nons anvons capendant
Que d'eaxpli{oation en explioation, elle ne peut aboutir
qu'a I‘momim, a 1w destruntion de 1la rinlite, o,
aans le rolativisie, priciséent parce qu'il oonatitue,
une rorrw tréa avanofe, tree Lerfaite, de L'exoliertion
thiorigue, een domx extrinms ce 1oslatmce ot de la
non-oxistence se trouvesnt troa repprochés 1'unv de
l'autre. TI.%cli une norte de courlit astloursux dane

ln aunsaience ay physicion,” e deyerson: Je Adwation
iolativiate, p. 205.

Do _itter; Fonrvs, p. 198,

Fo 104,

Ibid., pp. 168 - 109,

La Xdductica #olntiviste, pp. 209 - 210.

Pratnoo: to the second edition (¥reuneh version) p, 26,
Cra .ug.n.':t: iabin, AR ey,

Cf. Tome 7, p. 51 (Freue: edftinn!,

Zpe oit. pp. Gl - 62,

Spmee, M, 5 oo Fndittion, v 201,
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