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plurality of sciences withim the first degres of
abstrastion, the iasus becowss highly oontroversial,

The problem 1s 'hetho_r the study of nature s upoeifi;
oolly ons, or only gensricwlly ome. In its ooncrete
form it reduces 1tl;1r to the problem of the kind of
diatinction existing between philosophy of nature and
sxperimental scienss. 3ince this questiom iz cf
consideradle importance for our purpose, we lmnf apdnvonr

to give 1t a rather exnes analysis;

Speaking in a general wAy, We may say that\
until recent years Thomists recognized no formal distinetiom
between the philosophy of nature and what has cowe to be
known ns "seience.” -~ - at least no distinotion of such
a nature as 0 give rise to two speciric sclonces. And
this is of eonsidersbls signifioance, for i there is
enything that the mcdieval Thomists took pains to do it
was to introduce formal diatinctions wherever there was
any basis for them. This was particulerly true in thg
reala of howlodg..(a'n But some modern Thomists,
notably M. Maritain, while recognisiig the sbaence of any
formel distinction between the philosophy of nature and
"aclence” in the wrisings of Aristotle and the medieval

Thomists, believe that this was a serious error on their

—
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part - - an arfor dus to ~g:xuotm1 precipitation” and
an unwarranted “optimiam”,. : They heve consequently seon
£it to rejeos this point of 'L‘hudutfin dootrine, and bave
gone to great pains to elaborste an epistemclogioml theory
which attsuptas t0 set off the philosophy of nature und (9)
experinental aclence us two formlly diatipc\ sciences.
While ooxmending the motive behimd this eleboretion - ~
that Af attempting to integrate Thomistie philosophy with
modern achievementa, we feel that is has resulted in a
theory that is in esnflist ;Iith basic Thomistic epistewo~
logioal principlea. ¥we sust try to see why this is so,
and why thess prinoiples must be retained if modera ex-

perineatal scionoe is to have its trus explenation.

In order to set the question in & clearer light,

it will be ﬁoonanry %o mh seversl #istinctions. Iun the

- £irst plamce, it is evident that there is e specific

difference between philosoplv of nature and mathenctical

physics. For ms we heve alreedy suggested, mathemstical

" physios does not fall wapiate.l.y urder the fira‘ degres

of abstymetion. It f- a Wﬂ scienes whess forwmal
elenent 1is borro /ed from ti)e second dagres of sbstraction.
licnee it is fornally distinct from sclonce thet is of &

purely phyeicel character, The whole -uestion at lssue is
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whether thers ecn sxist a plurality of specifically distinet
scisnees which fell emmplstely within the first degres of
sbatmetion. In the second place, ws do not deny thet
there is 8 profound epistemological difference between
philosophy of neture and experimsntal seisnse. In fuet,

we shall lay considerabls stress upon this difference in
Chapters IV and V. Bat, it 1s not @ question of &
ditrpmu between two spscifically distinot sciences of
paturs, in the strict sense in which scisnce signifies
universsl and necessary julgments. Mathar, it is &
distinetion between a soisxcs of nedure in the striet sense
(philosophy of nature) and @ purely dialectical contimmstion
of that seienos (experimsatal scismss). We shall %ry %o
neke it elsar later that experimsstal scienee is not
acienss in the striet sense just &:.Timed. Mone of its
judgments are universal and necessary; they never go beyord
& creater or lesssr degres f irobability. Only the facts
of selenco have certainty. And we shall see that the
greatost of modern scientizts snd philosophers of science
are in sgreement en this pednts Ia-othar words, the .
reasoning used in experimental science proceeds from
hypothetical preaisss to probable conclusions. It iz for

this reason that we shall call this type of knowledge
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dialsetionl knowledgs. And in She fulure when we spesk of
experimentel science it must be understood that we are
saking the tsrm science 4n ¥he broed sense in which it signi-
fies purely dislectical Xnouledge. The smbiguity of the
word oasily gives rise to confusion, and lest soms mey
suspest that it is nerely this smbiguity that is at ths
basis of the difference between Mariteints position axd
ours, we sisll quote the following lines from Yves Simon,
who 1s recognized as the most suthentic interpreter of

M. Maritain. In .ipnmm Jaritein's philosoply of
the sciences he writes:

Whenever the mind seizes &n nuno.,‘ a ratio
sntis,slbeit in the blind way proper to ¢

perinssticel intellection, & ne.
soientifie treatzent remains sible. Any
POrah. nessnsAry fomm ng, how-

aver cbacure may be the way it is gresped,
sonstitutes a metter W “i::t::.e-:;‘ ou;:,
:g:’i:?amxm-tzl::nory schemes. (90)

Boaﬁuno of the esssntially dimlecticel character
of all experimentsel sciencs, it 1s evident that there is
20 posssbility of e plurality of specifically distinet
sciences in the strict sense ot the word within the first

degree of abstraction. Put we do not intend to argue

from this point of view here. Rether, we have in mind
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$0 approech the problem frem an entirely different angle.
Our position is that even if experimantal soiencs were
solence 1n the striet sense of the tarm it would not be
formally distinct from philosophy of mature, but united
with it to form one indiviesible seisnce of mature. On the
other hand, if methematical physics were sciemce in the
strict sense of the $axm, it would be Tormmlly diati‘ut

Iraa the sciance of mature,

Ne can best settle the lssus by first considerisg
it in a positive way before taking up the arguments of M.
laritain end hias follewera. John of Saint Thomas whose
doctrine M. Maritain generally professes to 1"0110-. ‘bag
written & special artiele $o show that & plurality of
sciences in the first degres of abstractioa is m;-'ycltihlo
with basic Rhomistia epistemologiocal prtned.ph-.(on The
clerity of ths artiocle is sdmiradle, anmd we oan do no better
than to sumarize its content. The study of nature covers
a broad field; it includes & number of branches which
extend to & great variety of thimgs. Yet a close
constderation of this stuly revesls the faet that all of
tiense brenches must of neceessity fsll under one indivisible

acience. For (prescinding from the difference between

dialsctical end truly socientific knowledge, which John of

O
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3t. Thomms doss mot considor) the omly fundamental
difference between those varicus parts of paturel doctring
is the differencs bstwoen generality amd concretennas.
This difference oainot conatitute a formal distinctica
between sciences. For, as St. Thoee.s points cut on .
innu.nomblo oocuionl(u’ovory scieonce noceﬁlmnq ‘begins
with gonorslities end progreunses %o greater and greater
cancroﬁnou. e hove already indicated the reamon for
this: tho humen mind begins with potency and moves oR
slowly to greater notunuty.. And on these innumsrable
occasions St. Thoes mrkes n very ‘aleer thet the verious )
‘branches of matural dootrins 4o not coustitute a variety
of seiences but only & ditf-;ronoo of greater of" lecser
eoncretion. John of St. Thomas wisely points out that I
the difference betwsen generality and concretion wsre
sufticient to constitute a plurality of solences, 1t
would be inpoassidble for a apiooi.rloally distinet acience
to exist. For, overy acience that might be ost up would
necessarily move fran somw level of generelity to greater

oconcretensss.

Consequently, avéry soience which deels with &

coertain genus necessarily deals with ell the species which

fell under that penus. Kot only do theas apecies not hnve
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the full liberty of speeifioslly distinot sciences, they

do not even have the restricted liberty of = subalternated
scienen, because the difference which they edd to the
generic study is not accidental and extrinsie, but
intrinsic and amnthl.(%) As we pointed out above,
gclancas are distinguished by the essentially different
principlsa which they employ, for sach science las
principles that are proper tu it. Kach science presses

on towayds its geal in the light of thess proper prinsiples,
and consequantly as it movex from gemerality towards
greater oconcretion it eannot suddenly changs its principles
at & cortain point along the way. It le true that from

a purely muterisl point of visw new principles wnay be
sdded. In this sense esebh Dew azturel spscies that the
student of nature diseovers im axperience becomed a new
scientific principls for him and the aocurce of new truths.
Put it is obvious that in this context ws are taking
scientific principles from the formal point of view shigh
is deterained by tiu modus definiendd that 1s characteristic
of them. Ia this sense, the prineiples of a science cannot
change. Mo matter how many new spesiss the student of
nature mey discover they must all be defined in tems of

seusible matter and considered from the point of view of
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the ratio mobilitatis. It is evident that if the sdvent

of new prineiples from the mrterial point of view were
sufficient %0 give origiz to new aciences, there would be

as many sciences as there are neturel elements or species.

Just three things can happen to a science as
it moves from gensrality to greater ooncrotion;. First,
it mey retain its eharacter of strict science all the way,
and then no profound epistemologicel ohonge takes plase
at any point. This fs what heppens in the case of
geonetry, which begins with axioms and postulates of
great generality, snd which in pursuing its ambition to
derive all the implications lstent in these axioma and
postulates, rextins a atrict science throughout. Secondly,
it may at a oertain point lose its character ss a strict
scienoce and issue into dialectioal knowledge. In this
case the dimlectical knowledge is & necessary continuation
of the scienoce as it moves towerds ooncretion. It uses
the same principles, but not in such a way as to arrive
at ltrief demonstrations., Obviously this does not give
rise to a plurelity of sciences. Thirdly, it may ocall

in the help of an outside sclence in such a way that the

two constitute a scientia media. In this lest case we
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have the only way in whieh othexr prmiph.n besides the
ones that scisnce started out with cen be introdusced.
Thess three cases srceé exbaustive. We do not see hmv any
other poasidbility oan be addusced. ist us apply these
general eouidmtloni t0 our specifie problem of the

study of pature.

This study begins with the ommrltiop of
mobile being in its brosdest generelities; what is
moddon im guneral, what are the constitutents ef all
nobils beings, ste. Thess generalities form the subjeot
matter of the sight books of the Physics. From this
point the stuly moves gredually tomards greater con—
orstiem, and the other matural treatises are devoted to
following out this movemsnt. ¥s 4o not see how at any
point new principles cam be auddenly introduced tp trana—
form the science 1180 a different science, unless they
be brought in ab extrinseco. But if they are brought
in ab extrinseco, they necessarily give rise to en
intermediary sclence. This is what actually hsppens in
ths stuly of meture when mmthemtics is lpnal.‘ Bat in
this case we hove o hybrid science composed of elements
from two degrses of mbstraction; we do not hnve 'a

plurality of sciences in the first degree of abe;ractlon.

9
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It is true thut as the study of nature progresses it
eventunlly issues into & purely dialectiocsl typs of
knowledge. But this doss not give us & new soience. If
that dialectionl kmowlddge could be suddenly trenafarmed
into strietly scientifie knowledge it would merely
oconatitute a continuation of t;xo one sclence of nature

in its movement towards somcretion,

The o¥vious cbjaction at this point is: what
about mathematics in which you have two specifioslly
distinct -.cnnoo- withl;n the s-mn degree c;r' abstraction,
And the answer 1is not'urtuult to £ind: There is no
sclence of quantity as such, aa there is a science of
mobile being as sush. In dth-r words a genersl science
of mathematics doss Bob exist, nor oma it exist. If 1t
414, gecmstry end mrithmetie -ouu Rot be speoifically
distinct, for as we pointed mixt above, the science
which deals with the gemus dﬂ;kln also with the species
thut fall under it. In other worda, mathemctics 1s not
the study of quantity from the point of view of its
osnenoe; noxr are geomstry aud.sruh-tic studies of
continuous and discrote quentity from the point of view
of théir essence. The study ¢r quantity and its snecies

from the point of view of easence is distinctly a meta~

— | | _
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physicel considerwticn. For it pertains to metapkysics
to sxplors the nature of all the oategories from the point
of view of their sassncs, i.e. in »o far as thsy ere

orinciples of being. This inoludes even the categorios

that involve matter. Nor is this a contrediction of

whot wes said above ebout metaphysics prescinding from
all matter, for metaphysics considers snd dsfines these
categories not fram the point of view of their materiality
but in so far as they are principles of being. This
sxplains wky St. Thomas can say: "De quolibet enim ente
inquantum est ens, propriwe est metaphysict conumu."(“)

And htcﬂ.in the same lsctio he writes:

Liocet od conaiderstiomem primme philoecphiae
pertineant ea quse aunt sepayata secundum

esse ot retionem a materia et motw, nOm

tamen solum ea; sed etimm de mensibilibus,
ingoantum sunt entis, philosophus peracrutatur, {(96)

(nd 30 he concludes: "Ceometrim socipit quid est mognitudo &
(96)
philosopho prirso.%

The case of the study of nature is entirely
difforent from that of mathemntios. And it will sherpem
the issue to present it in the form of a disjunction. “ither

t.ere is a spscific ascience of mobile being as msuch, or

there is not.

if there 1 not a special sclence, then

under what scienoce does the study of mobils being fall?
Certainly not metaphysios, for mobile being is not @
oategory OF B prinoiple of being, as quantity ia. Om
the other hanmd, if there {s @ mcienos of wobile being as
such, then everything that falls under the formality of

mobility from the brosdeat generality to the ultimate

. coneredion will pertain to the same scienes. Ons cennot

begin the study of mobile being in its goncralities and
then somewhere slong the rosd to coneretion maddenly
shift to other principles. A particular, concrete type
of movemsnt is 8 ocontyrastion of mcnint in gonersl, But
cont inmous quantisy is not a sontrastion of disecrete
quentity or vhee verss. In this case theye is something

sntirely nevw,.

This elarification of the differencs between
mathematies end the study of neture will help tO bring out

the ambiguity in the following stalenent of Maritain:

.o la différence entre pT Y philosoyhio de 1n
pature et les sciences des phénomenss, soit
appareld corme bemucoud plus sccusée que
aifrérence entre 1' arithmStigue st la
ghomitrie, lesquelles 6taie§t pour les
scolastigues deux aciences spécifiquement

aistinctes.(97)
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Several distinstions are nscessary heare. 'i'hro is a
greasar distinotion betwesn the philoscplhy of mature

and sxperimental seience in the ssuse thet the forwer is
atrictly scientific knowledge, while the letter 1s ouly
dialectical} wheress in both geomstry and arithmetic
there is striotly scfentific knowledge. Om the other
hond, however, thare is a grestex differemce betwesn ‘
geometry and arithustic in the sense that they are two
Tormally distinct sciemees, esch posasssing its own
proper principles. Of course i the onss of the aclsnses
which Maritain culls espirianstris there is & dseper
dichotomay ssparstimg them from philosophy of netwre :
because of the fact that they ooastit.te a Mybrid selence.

As & confirmetion of his positiom, Maritaim
writes: "Jean ds Jaint-Thomms distingue ninsi 1la
philosophie neaturells et la b’d!cm.'(ge)xt seens elmost
incredible thet this sgrument should be adduoed, especielly
aince the ward "einsi“ refers directly to the lines
imiedlately preceding wherein Mmritsin explains his
distinction botwoen philosophy and sxperimentel sciemes.
or John of :3aint Thomas, while admitting & distinct:ion

bvetwsen nedicine and philosophy of nature (which in his

terminology #ncluded the entire study of mobile being)

U
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explieitly and in so many words rejecta this distinetion
as an argusent for e plurality of aciences of mobile
belng. And the resson for this rejection ultimately
boils down to this that medicine ani the study of nature
are formally distinet becouse medioine is not &
speculative science like the atmw of nature b'f't 'y
practical sclencs. For whils they both heve the same R
material object: body, they heve a Ai-tinct formal object
in thet netural doctrine considers boldies as mobile and
medicine oonsiders them as cura;blo. Even though the act
of curing takes place by means ‘of motion, medicins does

not consider ita cbjeot in terms of the formality of

motion, but in terms of ourabllity.

St. Thomas bringsthis point out". with great precision in

his Commansary ou the De Trinitate:

Quemnvia euim corpus sensbile ait corpus
naturale, non tamen est subjectum medicince,
prout eost sannbile & naturea, sed prout est
sanabile per artem... -t sic relinquitur
quod’ physica s:eundum se, et secundum omnes
partes eius est apooulativa, quanvis aliquae
operativas lubaltornentur' ol. (99)

B T

It is precisely becsuse nedicine is & practical sclence

that John of St. Thomas writes ™ magis goncretive procedit
: {100)
magiaque ad singularia et praxim uccedit. And while
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experinental science noturlly procesds in e more oonsrste

wiy than philoscphy of nuture, and comss clossr to singulars,
Do pority con be sstablished between it end medicine,

bocause even though ss experimental science progresses it
takes o7t more and more the chearacter of practieal owledge,
us we zhall ase, it reaniins essentially & speculative soience.
It 1s &A1fficult to see how a distingtiem detween a
speculetive and & practioal science san afferd amy srgument
to prove the existenee of a plurelity of spesulative scienses
in the first degres of sbstraetion.

But 1% 1s time now to conaider briefly the
positive argumsnts of M. lurltah.uu)'rh beasie of his
distinction %eSwean philosophy of mature smd experimental
sclence sowms te oonsist in thls: The cbject of the study
of nature is sensidvls being ~ -~ ens sensibile. (;:2 cbjest
Presents & dualistic or bipolar oharecter, amd it is this
dunlism ar bipolarity which gives rise to two vrstly
diverse ways of studying nature. Xor it is possible to
study ssnsibls being in such & way that ths enphasis is
placed pon "being™, and when this 1% Gous you have
philosophy of nature. It 1s likewise possilile to study
sensible being in such & way that the emphasis is put upon

“usnsible”, und then you are in the realm of experimental

acionce. ut of this difference of mccentustion arise
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two diverse conceptual scheass, two diverss moldes of
definition. The philosopher of mature defines his
eoncepts in terms of intelligidvle being, the experimental
sciontist in terms of sense phanomgna, The one ewploys
dianostical intollection, whick cansists in penetretiag

to the sssenoce of things. The other uses perinostical '
intellection which oconsists in gresping tho. essence only
in a blind snd remote wey in the phenomspal regularities
thexsslves. The one resolves its conoepts in an ascending
asalyais which goes Wp to intelligible being. The other
resolves its concepta in & descendiing analyeis which goes
down to the sanwidle, the phenceemal. Hsnoe the cne moves
from the visidle to the imvisible. The other fram the
viadible to the visidle.

Professar Simom, with his usual elarity, hes
attenpted to give an exaot and concrete explanation of
saritein's ascending snd descending enslysis:

Let us try a rigorous ascertaimmnt of the m-aning
of 8 word found in both philosophical emd in
positive contexts. The exmxple shossn may e veory
sinple, Ta the question wkst doss the word ban
meulesAr? the ansrer 1)l Ba TratI1eRAl Snlwall]
now, none of the slements of thia definition
presents & character of irreducible clarity.

Take one of them, for instance, mnimel. What
does the word mean? A correct definition would
be:*a living body endowed with sense knowledge?,
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and these are »0 xany terms which badly mesd
clarification. Take oms of then, for instance,
*1iving.' I would sey that a body is & living
ons when 18 moves itself, wvhen it is the
sctive origis of its om developmwsat. If w

g° sxy step fxriher, w go bayoul the lixits
af pysisxl thotigit., Io crler 10 resdsr Us
idea of 1ife slserer, we socid devwe teo defims
1t as self-actuation. The concept of self-
actuation does not ixply sny reference to the
proper principles of corruptidle and cbservable
things: 1t is a metaphysieal ecneept. Ites
elemnts are 1dentity and ocausality. Jdentity
is the first property of being. Causality oan .
be analysed into potensy and aet, Jdentity, '

abaoclute sense, the first and most intelligidle
of all concepts. We have reamched the ultiuste
Sorm of the ammlysis, the notiem which neither
needs %0 be nor oan be defined and whieh does
mot sdnit of axy beyosd ....

For the soclogist, man is a meemal of the arder’
of Pwimetos, How would he define such a term

color, Saste, sverasge dsnsity, biologieal
function, chamical componsnts, ete.

Here the ultinate and undefinable element is
sane sense datun; it 1s the objeet of an
intuition for which nd logicnl construction
cen bs substituted and upon which mll the :
logiesl constructions of the science of nature
finnlly rest.(103)

¥ fuil to £ind in sll this the slightest besis

for & duslity of aciances im the stuly of meture. There

ars t30 nain differences betwoen the definition of the

philosopher of nature tnd that ol the experinontel

(104)
scientist. Kosh of thea, fer froa coustitutin; &

8 specific distinction between sciences, absolutely
excluds tlw possibility of sush a &istinction. In the
first plloo; the definition of the philosopher is
striotly scientifio, whereas thet of the woologist in
purely dialectical. Obviously, if the dafinitions of
sxperimental salense e puoely disleetion), it eamot de
a specifieally distinet seiense, for the sinple reason
that 1% San't @ seieunss. The ssecnd differsuce betwosn
the twe definiticns is 0w of gemmrality and somarstoasas.
Whoreas the philesopher of msturs deals im Brosd
generalitiss the sxperimenial ssicutist is far sdvanced
sleng the yead te somerstion. In $his sense the former
is fer lecs Samersed in the direstly cbaarvabla then the
latter. If this is what M, Maritain msons by sayirg .
that the one moves from the visible to the imvisible,

while the other goes from visible to the visible, he is

‘ corregt; but besides belng an extremely ambiguous and

confusing way of oxplnins.ng the situation, it provides

ne r@;m for a apecifie distinction between ssisases.

Becsuso the experimental scfentist ia deaply
irmersed in oconcrete materiality, it is oaly natural that

be will olsrify his definitions in terwms of concrate,
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material observable things. If we ssked 9%. Thosma to

clarify his material definition of & house; "a structure
(1o8)

mds of atonss, coment, and wood™ b would wadoubtedly

4o 80 in Serua of material observebls things.

It should now be fairly clesr that the
difference in materiality betwean pallossphy of aature

and experimantal sofence upon which M. leritain seema to
base his specific distincticn ia wek oms that derives from
formal ah_stractien which alems ean specify the soiences,
but merely fwem total sbstrastien, sinos it i a questiea
of & difference betwean geneynlity and somcretensss,

This differense, fur from oconstituting & duality ef sciences,
absolutely sxeludss the possibility ef sush a duality, fer
¥a bave alrsedy ssen tlat the more pariiculay mest pertain
to the same solence as the more gemaral.

But it may be objected: 4f the mein differsnecs
betwesen the 4.finition of tho philosophar and that of the
exporimentsal sciuntist consists in a question of geheralisy
ey sonsTetences, why should 1% net to‘ﬁ;o:-ﬁfo for the
experiment:l scientist to oclarify his definition by re—
troating into higher levela of generality end thus re Join

the philosophar, and why should it not be posaible for the
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philescpher %0 push shead into coneretion end rejoin
the experimsntal scientist. owr anwwer is that not only
is such a thing possibles, dut in a eertaim sense

absolutely mscessary. lLet us try So sec vhy this is so.

In the first place, it must be noted that the
assanding anelysis sttributed %o the philosopher of
nature is mothing but an ascent of the Porphyrian tree,
s retreat into potentiality, that is to say inte
mnutmm insressingly more vagus and
moxe ewpty. The philoacpher of meture may, indesd, make
Shis ascent, provided hs dces 80 in terms of modbility,
But it is inpertant for him to realizs that while this
aseent {9 lesding him fn the diwvestion of that which
mwre knowabls quodd nos, it is lesding hism farther and
farther awsy from that whieh is mere lmowable in se. In
other words, by the very fact thas he is preactieing total
abstraction he is uchieving greater intelligibility guoed
2oa oaly at the sxpense of saerifieing intelligibility
in sp. Now philesepky dces ach esmaist merely in giving
terns that are more hm;blo for us, but in ranifesting
the natures of things as porfectly as possidle. It

oonsists in getting at whet is more kmowable in se #nd not

merely what 1s more knowable quoad nos. Definitions are
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supposed to manifest things to us and shis -nmmtioa
dmmmﬁ-nntmtxmmmmthm
ucrouiw;lymnngundmty. The only wey in which

a philosopher ean truly philosophise is, mot by retreating
backward into potentiality, but by preasing forwmrd into
fuller actuslity. In me cther way eem e sucossd i bringing
%0 light tbe proper natures of things. That 1s why, as

we noled adove, St. Thomms in sll of his preemia to the
mtural works of Aristotls, keeps insisting thas the ‘.

Piloscpher of nature must comstantly move forwerd into
fuller esncretien,

¥ith thees yemayis im mimd let ma Feturn to the
Pessage quotsd above from Mr. Simom. In She first place,
1t mist be noted that Mr. Simoa Mas chosen his exssples
with cere, for apert from the fuet (over which we shall
5ot linger) that ho hes mds the philosopher explein the
goneric part of his definition, st the xoologist the
specific pert of his definitiem, ke has, in selsoting the
exmmple of yetiomal antmal, shbessn & vewy privilaeged ssse.
As he hinmselr uup,gomu(los)m is the only natural apg:cios
for which it 1s possible to give a strictly acientifie

definition. From this point of view it provides a kind

of terminus for the nntural philosopher's cuest to get

at the proper matures of things. This is far from eaying,
howaver, that hia noversnt towards comcretiom has eoms

$0 an oM ln-o;’;ru the mtm:a(‘-l is eoncerned.
Yor both "animal® and “rationaiv m rether vegus notions
which must be explored snd omxviﬁu‘. Having determined
shat man i3 & reticoal animal, th student of ul%\un is
forosd to attempt to £imd ous, for exmmple, what preoise
strusture of boldy ia proper to redional animalfty. Amd
this attenpt will very speedily bring him to the
definition given 3y the soologist. Bub in order to

mmmmmyu’sgmmcwm.

MMl&thMrd‘ntmtotm
us what a hoxse is. And widle we ammit the snswar lek
ws reeall & remmxik of Profeascr simx philosophy of
nature "does not reash its emd nntn it is sble to auswer
the question °*What is the thing unddr crmid-ntion?"‘(mﬂ
Where will the philosopher turn to tell uws what & horse
$8? Will he turm upwerds in hbucamnng analysis? §f so,
we are justifisd in becoming impstieat and ealling him
back, far he is nNot telling us wimt & horse isj he is merely
telling us what all animnls in gamnl are. Is it not
evident that in order to enswer ihe question *what is a

horse” he must move in exmotly tﬁn opposite direction?
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It is useless to retreat inte loglioal potemtimlity; he omst

push forward along the road to oconsxetion inso greater

dens shoses, peuvrs domc en oe sens, ot libre, ocomme les
sctuslity. It may be that he will mever be sbls %o give

vreis sagmanines] ot cstle segesse-1i est obligle d la
us & perfact snswer, but if he is true to his science that

pawvreid; elle doit se résigner & comuitre, elle dolt
will not keep him from an endless striving to get at least

s*honorer de connaitre le réel per des mOyens peuvres,
a partial encwer. Ko Maritein seems to admit the ndesanaity

sans prétondre épuiser le dbtail des phénomines, ocupter
of this moveosnt towards ecucretiom im evaxry aciencs, for (110)

1es ceflloux du torrent.” We fail to see the foros
he writss: "Toute sciencs sllant d'eilleurs dans eet ordre

of this argument. Strange ssgaaninity this, the

renonciation of the knowledge of things im thaiy proper

vers la plus gramis détermimetion , exigeant que 1'chjet

201t serré, pour ainsi diye, dsus une motion propre, b

specificity. Far from being & propexty of wisdom, such
non pas saveloppé dans wne notiom somams plus ou moins

(108) magoaninity is dlrectly opposed to its trus nature. And

Flottexte.r 4f human wisdom osnnot sucessd in resching things in their

Yo know wiat reply this objeetion would proper specificity, it is not beocsuse it is wipdom but
““1"3(109) beesuse it is hwmn and therefore extremely tnperfect.
the philosopher of pature must not attespt to answer auch Put precisely beecmuse it is wisiom it must ever strive
questions. Me must practios the spirit of poverty; he must townrds the knowledge of specifie netures.
not be guilty of the exaggersted optimism end philosophical “hese lnat lines of mritain ere rather hard on 3t.
imperinlime of the ancient Thomists., le must lecve mhonms. For let us recnll that he has elready told us
questions of that kind to the experimental sciontist who : thet the doctrine of the ancient Thomists (St ~Thores
with his spoainl soience completes the philosopher's stuly inslndedl) waldh held thats the philosopher of mature should
of pature. And why? Bectuse philosoply of nuture 1s push forward into eoncretion vas & grave error. Ir then
wiadon within ithe order of physictl reality. (r "toute the reason why the philosopher of nature must shstein fyrom
5099350 est megnenime, ne s'embarrssie prs du dftril watiriel concrete questionsis thet he is obliged to do so by the

very fact thet philosaphy of nature is wisdom, the con
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clusion 1a inevitable: St. Thomas Was waware of $he
trus peturo of wisdom. e prefer so believe that his
ideas on the nature of wisdcm were wore exnot than thosd

of 1'e Yoritoin.

.0 ad:dt that there is a seuso in which it
ia trus to say that the philoscphar of mbure 18 brought
up uhort before such conorete questions. lut the rnjop
is pot that he runs into another ssience, dut that hs runs
out of science. But th-nhnor;.-on-l'bmn'm
prolong his study of nuture dialooctioally even whan he: is
unsble to do =0 sejentifieslly. Aumd whan this is done

the philosophsr and the soclogist inevitably meet.

nmnnwmummmmw
of nature should remein i kis generelitiss and fesl satisfied
with his ascending anmslyses, 4% would have to bs beczuse in
this iy he could derive the greatast illumination con-
osrning meture am obtain the despest insights into physioal
reality. But Shis would necessarily mesn thut the generalities
would contain all thely mnu- sstually sand distinetly,
and that what ia nore knowable for uu would be st the same.
tine wore knowsble secundur se. ot & fﬁ modern oc.holrzattcs,

w#ith tueir f:loe oir of srofundity in deelins witl: these

wague generslitiss whieh ooul“ro( from the poimt of view
of the proper natures of things that constitute tiw roal
of the selemoe of makure, prwiao:th-mot-ptwm
superficial knowledpe it is poul.bilo to have of the esomnos,
seem to hold such a view, at lon-t; isplioitly. And to hold
.vmummuummtmomra;tn-
Platonists who wanted to reach nul Serminus of selience
meyely by diviaiem, Flase's .stupi 40 arrive at the

notion of angler Sirough s mexe process of division

. 1
begiuning with the gsneral notion .of art is well mm.( )

In the last amalysis $his kimi of philosophy of mature is
nothing but Hegelismimm, Karl Marx's explanetion of Heesl
on thia point is extremsly 1llwmminatings

Quand, N partir des poores, des peires,des freises
des mmndes rielles, je forme la réprésentation *
ginedrale: fruit, qund je vais plus loin et que

Jo me figwre e m réprésentation shatraite: le
Fruit odteme a purkir ¢as fruits réels, est unc
uumoquouno.ndehoudomi, ast méme
1'esssnce Writeble de 1la poire, de la pomms, jJe
dsclare = = sn tormes spiculatifs - -~ que le
Frult eat la "substance” de la poirs, de la

powe, de l'acmnds, ete. Je dis donc yus
1'essentisl de la poirs, de 1a Jewmce e n'eat

pas d'3tre pawme om polre. 1'éasentisl de ess

chosea n'est pas leuy Stre réal, tombent soua

les sans, reis }’ossenee de mu rgprésontation:

le Fruit. Je déclare dono .ue Ll pomie, la polire,
1'ammnde, etc. sont de simples modes = - mdl ~ -
au Fruit. ion enteniewnt finl, soutenu jur

los sona, aistinguk sans doute unc paise d'une
soire, et une poire d'unc wiande, w:iu me




Reison apbeulasive dfclare . us cette distinctiom
sensible est indssentielle et indifférente. xlls
voit dans 12 pamw la mine choss que dsns 1a
poire, et dans 1a poire la mdme choss que dons
1'acande, & savoir le Fruit, las fruits réels
particuliers »e sont plus gue des appersuces du
fruit, dont la v'x exgence est la substanco,
le fruit ... Io $ n'est pea W.e esESnoOe SARS
vie, suns coructires distinctifs, ssns mouveusnt,
mais wi¢ sssence vivante, distinote en soi, ea
mouvesnt. lg earactdre distinet des fruits
profanes ne suculicent de non entendsment
sensible, nuis du Fruit lui-mbume, ds 1la Naisoa
sphoulative. Las fruits profunss distinets soat
des manifostations vivantes, distinstes, du Fruit
uniqus, 1ls sont dea oristallisetions qu'éledore
ls Peuit lut~wime, Por sxmapls, dans la pasus,
le Fruit so donne une spparence de porme, dens la
poire una apparence de poire. Oa ne doit done
plua dire, ocomme du point de vus &e le substanoce:
1s poire eat le fruis, la pexae est le fruis},
1texmnde ost ls fruit, mais bien pluttt; le
¥ruit se paésante ectms pxane, comns poire.
comne amenis, et les différences qui séprremt
ies unes dss sutres la pomre, la peire, 1l'amande
sont les différences mfmes du Fruit st elles fond
ésa fruits partioculiers des eim’nons différents
dsns lo ,rocessus vital du frutit, Le Fruit n'est
dons plus wne unité sans eomtenu, sans distingbiona,
11 est 1'unité en tant que géndrulits, que
“totalité~ des Fruits, qui farment une succeasion,
le fruit as pr/acnte oo une existenco plus
développée, plus conplBtument exprimfe, Jusqu'd o
qu'il goit onfin *le »ourd" de tous les fruits
eu MSixe tenps que leur unitf vivante.(lls)

He have quoted this lomg pusuage because it

characturizos so well Lthe atiitude of many wodern
acholsstics who seors to look upo: the gemerael ss Lhe very
suLatanou of things and the specific az e nere phenomsnal

ide whicl ia of 14.1le intirest for the philosonher who

-m’

must conoentrate his sttention upon the profound essenses
of things. ¥e balieve that the doctrine of iwritain
tonds to encourege this attitude. It does so in many
ways: by insisting upon ascend ing anslyses anl
neglesting the moveraut towards conoretion; by dse~
aribing sxperimental science as sousthing whiech :.nly
duals with phenomensl details, without explaining that
1t 1a precisely through experimental science that we are
constantly ocaxrried closer and clossy to the proper netures
of things which sonstitute the goal of the whole study of
naturs, closer end cloper to the most profound mowledge
that it %a possib e to have of the comws = = %o the kind
of nowledge that God has of nature; ete. Meritsin does,
indesd, point out the pocrness of ths kmewledge provided
wmhsomotmtm,buthau-mhnoh-wu
%o make it nppear that the riches which it renmounces axe
herdly worth hevinge To copares tbe nowledge that
experirantal science gives with counting the stonmes in
a strear. Ut Thoms had already teken oare of this
coming of atonss when 1a expleining the opeaing lines
of Aristotle's M_l_gg where we are told that in the otudy
of nature the mind sunt move 4n/the direction of con-

crotion by progresain: from wivorsals to singulnrs, he

wrote:
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Hic sutom singularia dicit non ipsa imiividua, -
sed speciea; quas sunt notiores secundum
nuturam, utpote parfestiores existantes et
distinctim cognitionem hatentss; genera vero
sunt prius nota quoad nos, utpete hadbentia
cognitionem in potentia et confusem.(llS)

The zsme point is brought out by Usaint Thowma in the

Prooemiun of his Cowsentery on the 1ibri Metsorologicorum;

Unde manifestua est quod scrplementium soientise
requirid quod non sistatur in occraunidbus, sed
procedatur usque ad species: individum enim mom
cadunt sub sonsiderstions artis; nom enim eorwm esb
intellectus, sed sensus.

But thers is even a greatsr danger in Maritain's ’

dootrine that the ons just menticned. We believe shat it
tends to lead to a ecufusion between philsecpky of mature
and metaphysies, in spite of Maritain's explicit effwrts

(114)
The d1ffisulty here arises

to keop the two distines.
from the fnitial error of sseing in the objeet mobile
bein: a dual or bipo;nr charncter which gives rise to tw-
furialitiva.  Uerlier in this chepter wo have rcjected
this exrror and pointed out that the greet Thomists heve
traditionally insisted that the dualiwm in th; expression
miobile being” is purely verbel, that i1t aiznifies one

indivisible forrwlity. Hevimng: creeted his two £ .rmmlities,

-¥ritain goos on to sty ihet thLe objeel of philosophy of

nnture is nioblile belwy: or seneibls beiny conaldered

i
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precisely 1ni 2o fulFas 1t 18 Leing. lloW, us we saw

. ”~ r
above, Gte Thoms in his Commentery on the 7ixth Pook ©

the letaplysios repeatedly insists upon the fact that
no other scionce oan deel with ay perticular type of
being precioely in oo far 85 it is being except o ta-
physies. And he soys exnlioitly mtl this is true of
sonsible being: “etiom de sonsibilibus, inquantum sunt

(115)

entia, Philosophus pursorutetur.”  And the airriowity

hoﬂyawwtwnmmtant];mnmum
mislosding stotesuts os the following: * ose 31 feub
dire que llobjet propre &e 1a philosophie d¢ la nature
coen®ent constitus que par le transceniantel Stxe e
zamk que adternins st lg:t)'tlcnhrlu ;cn monde corporel,
nobile et mensibls.% vku ¥6ailté ells (la philosophie

o i 1 t mobilen
de la mature) considore les choses corporelles ¢ a7

oy point de vue du transcendantel Stre 1rbibé en elles.®

ind even if philoapply of meture cculd in this
position save 1tgolf from Lduntiriqxtion with metephyaics,
1% would _at hest have the appesyants of sn interwediszy,
sciunce subolternnted to rietophysicas %e do not sccuss
#. turitein of holding this view, but 1t is intercstirg

hor followed
to note thut pore llmn oue aushor who have (18)

tris canclunioite

{n his wokze hrve explicitly aryived at
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and & greater spistemologies)l perversion ocould baxdly
(119)
bs irmgined,

But lst us return to the definitions of the
philosopher and the zoologist. From the foregoing it
should now be clear why the philosopher of maturs must
move forward towsyds oconsretion and join the zoologist.
But the gqueation now suggests itself: can this mweting
be brought abous by having the rzoologist move backwards
ns well as by having tha philosoplim move forwards? Onoce
agein the ansuer must be in the affirmetive. JIf wo ask a
z00logist what a vertebrate is, he will probedly answer:
an animel with s spinal column. Ry secking for an em-
plapation of "animnl™ we ean mtke the same sscext in
the Porphyrisu tree mede by the philosopher. But ome will
imedictely be terpted to ocbject: grented t)ﬁt such an
ascont 1s poasible, why is {it that it iy never msde by
the oxperimental sciantist? by is 1t that, s 3imon
pointa out,(lm.anch a wy of explaining terms would
onumruy_‘mo a xoologist te lsughter? The retscus are
not far fo Aeek. r'odern experiental aci:ntists hove
chosen to ignirs coupletely the higher levels of generality
in the acience of nature, and to besin their at .dy with

Darcly oxosrimentt 1 aropnsiticns. xrerimntrl oro~oaitions

L ——
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are sonerets and dislestieal. The reascs why the sudject
and the predioate are united is econcrete experisnes slone.
Honoe ithulrmtmlthtm-“umm-th
terme in such definitions they should turn to concrete
experisnce. ihils 1t is not nesessssry for them to know
,nuuowcr-tmumnmmctu-i
perinsntal sefentists, such s knowledgs weuld erable
them $0 understamd th-nuhcofthiru!muﬂth
proper sigrificance of she torma and propositions they
enploy. A xzoologist with a knovledge of philosopky of
nature would have no diffienlsy in smking sn sscending
analysis of his Serms end thus rejoin the definitien of
the philescpher of nature. And in comnestion with the
question vhy the soologist ordinarily mekes & descending
rothar thar an ssosading anlysis perheps this last
rermrk should bo mede: experimental scientists have
uiderstood far better then acholastic philoaocphers of
pature that the proper movemsnt of the study of noture is
forwerd into sctuslity, rather tham backward into

potentiality.

nefore leaving this criticism of the doctrine

of uaritain, we should like to put it to e fint ) tesmt.

recterictice
@ are told that dianoaetical intellection is charcctle




T
.

of the sclencs of nature which exploys nscending

enalyses, while perinoetical intellection is proper to

thie sclence which amploys descending annlysss. let us
teke th;z oxarple of a definition of man in tems of

the tongue nd the hands. Fow while most definitions

in terms of the concrets structure of the bddy are purely
synthetic nnd hence Gislectical, as in tha oase of the
definition of man as a wmemrml, it seexs that the
definitioa in tems of the tongwe and the hends 1s amalytie,
for thers s R necessary connsction betweah rational ,
animality (which implies an aniral that possessss doth &
speculetive and a prectical intellect) and these two orgsna.
If thon ons ware to attenpt to resclve the ooncepts cob~
tained in this type of definition in whioch direction

would he turn? iiould he not be lsd to sxplain himself in
terma of concrete, rmtorial ohbservable things? e are
consequently faced with this questlon: what kind of ‘
1nbeliection do we find in the proposition Just mentioned?
1s 1t diencetieanl? If so, why do we heve & descending
rethey than’'an aacending amalysis? Ia 1t perfmostiealt
If 80, how ex)lain thet we imva an analytic proposition,
for in all annlytic propositions the essence is opened up

#nd does not remain covered over.
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5. Naturel Doctrine and Prectical Knowledge

At this point it 1s necessary to introduce a
problenm which arises out of a text of Aristotle. The

- #olution of this problem will ssrve to elarify our con-

ception of the nature of neturel dootrins and of is
reletions to the other branches of kx:;o-h_dgn. The text we
have 1a mind ia fownd in the first chapter of the first
book of the De Partibus Animeliwm. It is & text to which
comparatively 1ittle attention bas been given by the
cocmentstors of Aristotle; yet it is pregment with profound
muuti.m.l In spite of the feact §hnt in all the other
passsges in his writings where he ooxiuﬁm the neture of
natural doctrine he classes it nm.tho speculetive
scisnces, in this perticular text ho'-;- to set 1t in

opposition to the speculative sclcnoé-.

The causes concerned in the generstion of tha
works of nature are, as we see, more than one.
There is the final cause and there is the
motor cause. Now we must decide which of
theas two ¢ suses s first, which seeond,
1hly, however, thet ecaume | firet -
which we cell the final ome. Yor this is the
Roagon, and the Reason forms the starting-
point, alike in the works of art and in the
works of nature. Jor consider how the
physician or how the builder smets about his
work. He starts by forming for himself a
definite picture, in the one case percepiible
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to tha mimd, 4n the other %o semse, of Ais
erd - = ths physicien of health, the builder
w-m--msn-nuu-m»
the roason and sxplamtion of sach subsequent
ahp&atbtnb-,udmuuuh
this or that way as the osse way be. Now in
the works of mature the good end andl the
finnl cause is still more dominemt than in
works of art such s these, BROr 1s necessity
a factor with the same significance in them
allj though almest all writers, whils they
try ‘o refer their origia %o this eause, 4o
o0 without distinguishing the Yarious sonses
{n which the term necessity is used. Yor
there is ahsslute neecessilty mnifestel in
eternal phenomenn; and there is nypothetienl
neoessity, manifested in sverything thek is
gencrated by miure as in sverything thet

is produesd by art, be it & house or whal

i may. mirnhomoroth-rmltm
objest is te Ve realised, 1% is necessexy
that such and swuch materisl shall oxist; and
1t is necessary that first this and them Shab
shall be produced, snd first this and then
that set im motion, and 9o en ia eoxtimeus
sucosssion, u:til the end and fiml remilt is

thing 1s produced and exists. As with these
produstions of art, so alss is 1% with the
prod-ctions of nsture. The mode of necessity,
howsver, and the mode of yatioeination are

differsnt in Tneturel science from what E!z are

in the oretical sciences; of ¢h wo have
spoken sisawhore., Fror in the Tatter the
aterting-point is thet which is; in the former
that which is to be. For it is thut # is
mfo“--h_o:ftl, 1e% us say, or 3 men - =
m.mu;:oiuhugotmm.m
charactera, nacessitates the pre-sxistence

or previous production of ¢his and that asnte-
cedent; and not thi:u or that sntecedent which,
because it exists or has been generated, meims

1t nocesssry that health or a man ia in, or
shnll come into, existence. (121)

i

We have ftalicixzed the lines im shis passoge
to whieh we wish to oall partioular attention. There eaa

be no doubt that in thess lines physics is distingulshed

from speculetive science. And efter sll that waa said
above about the place it ogcupies in the first degree f
of forwal abstruction which distinguishes the speculative “
scieness, this presents us with a problem that must be
solved, Two poasidle futerpretstions of the passege
Jjust cited suggest themselves: patural doctrine ‘1-
distinguished from the speculstive sciences either

be catss tﬁ is esssntielly a practieal science, and con-
sequently mot speeulative at all, or because though _
eascntinlly ® speculative scisnce, it has sawe charasteristics N
in common with practionl know!edge and in some messure falls
short of the porfection of spsoulative knowledge. After all
that hes been seid thus far it must be evident thet only

the second interpretetion is acceptable. katurel doctrine
must be sasontially a speculmtive science, bocause in it

knowlsdge 1a sought for ‘Sta own seke. ) t

~8 our analysis proceeds we hope to make 1t
cleay in how meny weys natural doctrine cores close Lo
practical kaowledge, snd we do not wish to anticinrte

theas developments here. Vet it will be helpful,perheps,
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to sot down in skeletal feshica soms of the saliext
features of the striking resemblence bedwoen the study

of nature and practical aciense.

In the passage cited above, Aristotle sugpests
the buaic reason for this resemblance. like all the
characteristics of the study of msture, this reunbhm
derives from the fact that the object of this study is
mobile being. }ow mobile being msans mot only being :thnt
1s, but being that becomes. And the study which deals
with sach a being prscisely im terms of its mobility
¥ill deal with it not merely in its being but in its
coming to be. And it is becouse all natural things
‘are mobile beings that we find in neture something
closely akin to ksat ia found in. art and prudence; we
f£ind a becoming, a geieration, s prod ction, & movement *
towards an end. ~nd whenever there is an end, it
always acts as principle, as iristotle points out in
the text just cited: ™in the former (the starting point
1s) shat which ia to be. While this chearssberissie
of natural beings establishes a mimilarity between them
and the things of art end prudence, it at the same tine
distinguishes them from methenatical and metaphysical

things. }-‘or, as wa Lheve meen, the objects of both

. H

sathermmties and metaphysica aye iumobile. To this it

night be objasted that thers is & kind of productioa in
metaphyaioal beings, sinoe angsls pro&xco a successien

of astions. But b soeuse it is merely & question of
actions, this productien touches only the accidental
order. Ia natursl things, on the oont!u:r. it tou&-
the mbastantial order itself. DBecanss of the matter

and privatien in the essenes of these beings, there is

in them an intrinsto plastiofty thet makes them
substantislly formeble. They sxe hot merely salled imto
oxistence; their generation is thoe toulm of a lensthy
prosess of sarposition ani formatiea in which nature
proceeds like art, In mathemstios ﬂpn is no formability.
It ia true that there is a nnd of ebmuon in mathe-
patical scisncs, but this does not involve movemsnt ar
production in the true sense of the vcrd. And that 1s
why the only kind of art thet is wsgsiblo in mathemetics

&s speculative art.

Fow we mre in a positien to understand the
profound distinction which iristotls introduces here
between the object of natural dootri:m and the objects
of the other nm@ativo aciences. ;:lince ths objects

of the other speculetive mciences do not becc e, tley




sixply are. That is why sriatotle seys that these acieness
have to do merely with that which is. Bus mobile being
becores. And ainee all beceming, all novemens aots its
whole specifieation and determimetion from the torminms,
the scienes which s¥udies such a being will be engaged
primerily not with tha$ whioh is, dut with that whiech will
ba, thet 4s to say, the smd, which is first in intenticm
and last in execution, And this end is a good, and morves
25 a goods All this reveals the fundamental role that
finality playa in the study of nature as in all pnctiul
scisncs and explains why Aristotls inaists se strongly upon
finality in neture in the second book of the Physics.

It is becauss of this dap.nd'oneo upon the end
that sxistenos plays a part in the study of naturs that it
does not play in mathemntics or metaphyaics which deal with
euzences ~ ~ a part that i3 similar to the part 1t plays
in prectical scienoce. For in the notion of end there are
two aspects: end in the order of intention, f.e. end ag
& cause; end end in the order of exseution, 1.e. end os
an effect. Now it lia precisely oxi.:tenco which seprrotes
tiese two. And it is becnuse of movement, becoming, that
the two terms are u:ited. The atudy of neture has to

consider whet (oes on between these two terms. That is why

.

Ly
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existence ia 20 important for it. That is -hy it 1s not
merely concerned with the g0l quid sst as matheatics
snd metaphyslos ere. Amd it 1s to e noted that the end
involved in nature is the vezry fowm of natwral things,
and oconsequently it is due to becoming that the ory

object af the study of nature is constituted.

All this serves to bring out the striking
resemblance betwssn the study of nature and prectical
knowledge. Dut it lho mes it clear that from this
poiut of view matural dootrine can be ealled practical
knowledge only by extrinsic denomination, thet is to say,
becauss of the nature of the things with which 1% deals.

¥hat we have bLeen saying emadblss us to under~
stand the particular type of necessity that is found in
the sciences of nature. 3ince, as we have pointed out,
all science deals with necessity, the nuture of the
science i3 intrinsically determined by the kind of
neoeaadty that is proper to 1t. How there are two
kinda of nsoessity: Sbaolute end lypothetieal. 4s
Aristotle expluins at the end of the second book of the
Physiea, (M)things which heve their necessity from a

formal, material or sfficient cause enjoy ebsolite




- 238 =

necessity. Om the other hand, the necessity which derives:
from the finel cause is only hppothetioml. Amd hypo-
thetiocnl. necessity consists in this: if a cortain emd

is to be achieved, then such and such means are Necessary.
But it dces not follow that given these rmesns, the enmd
will necessarily de achisved. Por example, we my say
that if e certain type of argenism is to be gonorated, i
then the oconjunction of aserm tnd an ovua is Mecessayy. :
But 1% does not follow from the faot of this cogjunction
thut the orgenisa will nscessarily be, for the ond may

fail to be achieved for sems yesason or other,

In arder to understand this point clearly we

must have recowrss to a distinetion made by Aristotle
(1e3)

in the seocomd book of the Physies. The end that is

found in naturel things say be considered in two ways.

It way first of sll be considered us & priunciple of
reesoning, and then it ia teken as the cause from which
we may deuonatrate all the things that sre necessary for :
the end to be realized. In this sense ¥e AR reascn
fron the end to the means that are necessary for the end.
But it ray olso be teken aa a princisle of action, that i

is to say os the cause movin;: the egent. In this sense 1t

iu 1upossible for demonstration to ectually reech the ond’,v

that is %0 say, we camnot romson from the fact that the
means nio--ury for an end are sinn!'thct the end is

going to be realized.

‘ In all of ths npoculaﬁ'n sciences besides
the study of nature absolute mooui:ty is found, bnf in
natural doctrine there is only hypothetioaml necesaity.
Here we Mave another point in comson with the realm of
the practionl. And so0 Aristofle coneludes:*For there is
sbaolute neseasity, manifested in eternal phencmenaj and
thers 1s hypothetioal necessity, nenifested in evexything
that is gensrated by nature ss in everything that is
produced by art, be 1% a house, or mt it -ur."‘m!!hneo
in naturﬁ scienos no trus demonstretfon from prior
csuses is possibls, for, from the point of view of prior
causan, whatever happens, happens -t%be-t only for the

(125)
most part - - ut in pluridbus.

Nature moy in fret be characterized t:;y what happens for
the most part. ind it ia this that :I“»t. Thomns haa in
mind ‘when In & text slreedy qhSted ‘m)ld points ous
thut the science «f nature has a "modua infirmior
denonstrandi” bocause "multme denio :strationes sumuntur

ox his quae non semper insunt, sed frequenter.”




This distinguishes it from the other speculative sciences
whose deronstrations enjoy a greater necesaity. At the
some time it reverls the closs similarity with prectiesl
knowledge, for as Aquinas points out in the seme .1-..’..“2'
in the moral sciences the "pt-lndph snamniur sx his
quae munt uwt in plurﬁu."‘hﬂ

It is evident, then, that in natural seionoe

demonstretion cannot arrive at the fpsum eese finis. For

sxmiple, in the evolution of the cosmos, at no point wes
it poaaible to demonstrate with absolute meensity the
future existence of any particulayr neSural lll.d.l(:z f
even though once the existancs of a certain spesies is
givan in mture it emn e the principle eof what hed to

be in order for 1% %o exist, In other words, natursl
things are not knowsble except in the order of existence;
that 15 to aay, we eannot kmow then exospt by knowing

them as existing. This creates s great differvnce between
the geience of nature snd the cthar speculative scionces.
4e stand before the universe as before a work of art in
the nrocess of bLeing mede. e micht have & general notion
of what is to oome sbout, but as long ms we bhave no full

share in th: idea of the ertist, wo do mot know Just

what iz 1o corne about or exactly how. Tike practical
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iknowledge, thersfore, the study of nature has a elose

and .noooanry relation with the existential arder, and
ccusequently with emperience. This point will be
developed at sonsiderable length in Chepter IV, ead 1n
connaction with 1t we shaldl discover another closely
rolated ‘reason %y physios is assoclated with puoiinl
Iknowledge: 1t has to do with objects that are formed by
divine wrt. This is not trus in the same sense of meta~
physioa, for angels ere not formed in the lime of esssnoe.
In mathenatios evarything s analytical. E

Besides being adout thinga tlat are brought into
exiastence YWy somposition, natural dootrine must itself
engage in sunposition. This s trus not only in the
construction of theories, but already in the gathering of
the various subjects considored. The study of nature must
be bullt up out of bvita garnered from experiencs. And
closely oonnected with this is another point of similarity
with practfoal knowledye, namely its intimnte relation
with singulars. The student of mature gamnoct deal purely
with universals. In fact, as he pursues his research fin
the direction of fuller concretion, it scon becores i -
poasible far Lin to rise auceeasfully above the reelm of

singulars to true univerusulity, aud be is otliged to huve

w
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recourse to a kind of artiffcisl smd hypotbetieal construet
that 4s fashionsd by the mind. And in connsetion with the
relation betwesn natural doctrine and singulars it is ‘
worth whils noting that in mature generatioa s always in
the aingulay. In mathematics, en the contrery, it is
possidle to have a quasi universel generation, s.g. the
gensratioa of a line from a point. This mukes 1% clsary :
tuat the soiense of naturs has semewtat the ssme sherscter
of singulurity as moral science. In these two fields |
alone is it poasible to have hhtc.n-y.

As the student gets desper into the reelm of
oconcreis singularity his scionoe bdecomes conditioned dy
a conastantly increasing multiplicity of c_lnontl.(mgn
thiz 1t bocomes remarkably eimilar to moral scisudes And
Just as in the field of concrete husen actions the
multiplicity of elemmnts is 80 greet that action remmins .
possible only becauss man enn override this smltiplicity
by a dalibexrets act of the will, 50 ia the parts of . ‘
natural doctrine which are deeply irmersed in oonmtioni
exporience 1s conditionsd by sueh & multiplieity of elements

thut science beeomws poasible anly becmume the scientist

overridea this multiplicity by deliberate fiat.

All this mnkes it olear wiy physical science
as 1% advances towerds oonaretion soen issues into a purely
dialectical extension. This heppens both because of the
nateriality of natursl things and becsuse of man's way
of knowing theme It is interesting to nots that I.t;'o
consider the whole renge of matursl dostrine from the
highest gensrality to the uitimate cemcretion the part
which has a truly scientifis sheracter ia muall indsed in
caperison with the paxrt whose cluru;hr is xerely
dialectioal, It is elsc Axteresting to poiat out that
the pessags of Aristotls which we uud to introduse this
fnhlnh teken fron & treatise whish is already fur
aleng ths raad $0 consretioa.

Now it is highly saignifieant that no #ther
speculetive nofenow has such a dimlsctical extension.
Theology, wetephysics, logic, lr!.thu_tu and geometry oan
purgie thelir course in strietly -chx'iti.tic fashion, This
does Bot msan, of ceurse, that mo probable fastors exter
into these stulies. It meens that in these sciences there
are no sestions whose whole structure is dialectical. OF
all the speoulaiive sciences this h?ehlnctorhtic of

the study of nature elone,.
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But at ths same time 1% 1s also eharacteristic of
practical knowlsdge. In moral philosophy as soon &s we
leave the moet gensral principlss nacessity likewise
petars out into probabnlty.(.um That 4is why St.Thonas
often repsats that morel philosophky procseds "figursliter,
18est verisiniliter.” And the closer the moral philosopher
draws to conorstion, the less normative hias science
bocomes. Nevartheless, ths very mture of his soience
forces him o continus along this rosd, exploring the
realns of socialogy, economics, stc, always pressing
forward towrds greater concretion. Once again as in

the stuldy of nature, ths pert of the doctrins which snjoys
strict scisntific nsoensity is swmll indesd in eomparisom

with the part which posassssa only probability.

Our final point of caupearison betwoen natursl
doctrine and practical knowlsdge brings us back to some-
thing considered at the beginning of this chapter. e
saw that as the ,chntm drews clossr to the ultirote
concretion, his attempts to lay bere the secrets of
nature nake it increasingly necessary for him to operete
upon nnture, to refmshion it and reconsiruct it. In this
way physical acionce graduslly iskes on the espects of

au art. At the sae ti e nan's prectical power aver
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naturs fmoreases. And not only does his power inoreass,

but as the oane time his ars cooparatiwe meturmo, @s in

the casss of the arts of medicine amd hybridization, for
sxample, inereases. And in this man knowirngly and
Shrough his skilful action pursues & terminus that in

1taelf is mtural,

| These few idsas on the relstion detwoen the
sciencs of maftwre and practical knowledge must suffice
for the moment. Later chepters will give them fuller
embodiment. Dut it iz worth while pointing out here
what sn mpwtlnt bearing all this as upon the problem
of mathesmtiocal physics. Yor few things oould scem more
dhutriotll,y opposed then matbezstics ard practieal
knowledge. Yet it is to this cosmos, which fn so many
woys presents such striking resembluancea to the object

of practioal knoxledgs,tlat matheunt {os is a;jplied.

6. specification and 'athod
From this gensersl consideration of the

spesifiention of the soaiences a oonclusiom must bo
imiediately drewn which is of extreme importance for our

purpose. It is this: the specification which aets off

the various distinct sciences is neither arbitrary mor




fluid; 1% is somsthing very ocbjective amd definits. is

a consequence, sach specifisally diatinet selenss las a:

special eharacter of s own which the ether sciemses ' ’
camnot shere. Eash scisnce has its own partiounlar .
questions snd its owa particular answers; it has )
principles $hat are pocnlhlar to it; it hae its ovn way

of demonstrating; it hes & unique mthnl.(lsz)

Saint Themas drings out Shis pom.tnnwl‘llwh_
his Comentary on the De Trinitate when, after explaining

the distinecticn detween physics, mathemetics and mete-

Paysics, snd pointing out how sach of these saieness

torminates™in a different cognitive power, he eonclwisst

wg$ nmrepter hoo pegoant qui uniformiter in sribus
(138)

spsculativas partidbus proceders nituntwr.” is maritain

has remmrked, these words should be written in lstters

(154)
of gold over the doora of every university.

In hia Cormentnry on the Posterior Analytics,

Aquinas presses this point home with greater precision and

greater insistence. In camssnting on Chapter XI1 ho

(1x30) ;
to showing that esch acience:

devotes a whole lectio
has its own perticular type of questions and answers
and disputations. And he points out how this £0]) lows:

frou the very specific character of t..e science. Tor,
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az we have seen, the scionoces are spscified by the type of
propositions they use as pmclpﬁn of their ayllogisas.
But = acientifie question and a s;ucnt:lne proposition

are substantially the sane, and d‘:trfor only 4in the mcde

of expressiom. 3inee, therefore, :eaeh science has 1its

own partieular type of prineiples, it will necessertly
have i$a cwn parSicular type of questious. And o
Aquinas eoncluies: “n erge qnu:ltbot interrogatio est
geomstrion, vel medicinalis; et sic de aliis -ciontiiu.*uu)
3inoe an auswer must be in tho seme genus &s the question
to which it ropllu_. it follows thut each science has its
own Sype of answers. And‘oonaoqnzpntly St. Thomas remarks:
"Non oontingit de quolibet interrogato respondere: sed
solm de his quee suxt sccundum proprism nehnthn.'(m’
It likewise follows that euch seienos has its own type of
disputation, since disputetions prooud by questions and
snswers. And in ordsr to preas this general point home
¥ith more preaiaion he sdds to this leotio another lectio
in which he shows that each science has its own peculisr

N {138)
~types of dsoeption and ignoranee.

But of even greater significance for our

{130)

purpose is his commentary on Chapter VII wherein he

proves that each science demonatrates by means of its own
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proper principles, and that oconsequently the demonstrations
of one moience camnot de used to demoastrate somsthing in
another ssience, He writes:
In 11118 scientiis, quarum eat diversum geuus
subiectun, sicut in arithsmetioa, quue ost
de yumeris, et geouetris, quese sat ds
mgpitudinibus, non ocontingit quod demonstretio,
quas prosedit ex prineipiis wnius scientiae,
puta arithmeticss, descendat sd sublecta
slterins scientise, sieut ad megnitudines,
quas sunt subjecta gecwstrise. (140)
And he goes on %o give the reason: the prineiples and ¢he
eonclusions of a sclentific syllogiss must be in the same
gems, for she principles illiminate the conclusions; the

latter are in fact precontained in the formar.

This dootrine taksn as it stands here immedistely
gives rise to serious apistemologliosl difficulties. It
seems to throw up rigid and insurmountable berriers hetween
the sciences in such a way that ons science cemnot influence
another, exospt perbeps in a very sxtrinsic faghion. aAnd
hes not modern sciemnce given the lie to any doctrine that
would establish darriers of this kind? Must we conclude
that it is 1llegitimate to ask geametrical qusstions im
terns of aritlmetic or to seek $o denonstrats gecmwtiriocal

propositions by means of arithmetiocal principles;: If so,

what sbout analytical geometry? And - — t0 come directly

A L
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to tho lasue with which we axre concerned - - 1s 1%

1llegitmate to raise questions about physics in terms of

mathemat10os or to arrive at sanclusions sbout nafure !
through mathematioal dsmonstrations? If 80, what about ’
mathetical physios? There 1s not s nodern scientist |

or philosopher of soiencs who would not Mhtﬂy

rejent any dootrine which would oell fmto question the

legitizagy of sush procedures. And Emils Maysracn terms

the dootrine taught by Aristotle in the chapter we bave

been cmﬂorxng:(;:li)chqmnto pour le sentiment de

1'hoxme moderns.”

Fortunately, thers is no resson to take scandal,
ALl aifficulties vanish whea the Shapter is resd ia its
entirety in the light of the camuentery of st. Thonss, and
in conjunotion with the wholse contemt, particularly
Ghapter XTTT where Artstotle and St. Thomms consider the
problem of the suwbaltermation of ths sciences. Amd this
vhole contaxt mus$, of eourse, be inmtegrated with their
other writings which treat of this question, notably the
p-ngo from the second book of the Physics cited in
Chapter J. This full mud integral reading mot only die-
pels all difffculties but it lenves us with a profound

adairation Tor Aristuile and Aquincs whoge analyces remain




agourate to this day.

In legtio #2 of tha Posterior Ane zti“,mw

explaining thet sach sclence has ite omn paxticular

questions, St. ‘fﬁ. &oes on to give an exemplo tnhu
ar ‘

In giving tuis mhhbdmh
the case of the scienes of optics which is subalternated

fron Eomatyy,

to gommotry, aud be poiuts owk Shat it 1e legitivate te
tak gedmetrical questioss in optics preaiesly bou';:-o

t 1s subalternated to gsometry and to thet oxtont
intagrated with 1t. ind he conoludes;

ﬁc m‘z.od .:uma ast ds Snt-mm
i1s selentiis; qua sciliost prepositie.
val interrogatio diei twr proprie sliowing oohntin.

X Qua ln-uumm val
nmthgmgh = vel tn

In logifo 15, to the Mext cited above in whiah
ba says that arithmetical desonstretions cRnnot be er:

:nloyed
in gecmetry he tuwwediately appends this important
quelification; .

U et R RGN Bk o g v gt pazdpll

Koo TP S iy us welentise coutineet
sub subleeto eltorius, sicut sl megnitudines; et
contincantur sub numeris {quod guidem gueliter
contingat, scilicet subiectum unius scientise:
coutinert sub subiesto altorius, posterius

dic::ur). feegnitudires enim sub mmoris non |
copMticentur, niasl rorto secundum quod 1i{ne
2werdtge sunt.(}4s! g Pranividines

in this pavsage written ceuturies before I)ouc-:-rt.ou ToThonng

-2+

sxplicitly ullows the possibility ef = ireatment of

goametry in terys of srithmetis.

In giving the resson wiy dszonstrations smst
be in the sane genus, St. Thoans tekes paina to explain

and (ualify his doctrine with great scouracy:

Quure manifsatun sst quoi necesse est, aut esse
sirplieiter idem genus, sires quwod summtwr
php&ph ot sonclusicnes, ot sis mon est

ant si debet dmwnstratio descenders &b uno
genere in aliwd, sportet sesse unmm genus sie,
idest quodemewde. Aliter snim imposaible est
quod’ demondtretur aliqua ecnslusic ex sliguitus
) is, sum nomt sit idem gemus vel
‘sinpliciter, val sesundwm quid,
Seliendum est autem quod simplisiter idem genus
sevipitus, quanis ex perte subiseti nen samitur
. aliqua differentis detarmimans, quas sit extrelee
s ey 111%e generisi Biews 31 quis por .
prinsipia verifisata ds triamguls proocedat nd
defuinetrentun sliquid eiroan issseslem vel
aliqumm mliem npeciem trianguli. Secundum quid
autem st wwn genus, quandoc asswdtur sirca
subleotum alique differentia extrensa a natura
11lius generis; sicut visumle est extranemn a
gonere linsas et somus sst extraneus a genere
nuneri...
Cua autem huic oonfunxerirmis quod diversse
. acientine sint sirea diversa genera swbisetaj

ud uod 1pid
ﬂ@mﬁwmim unlus fueaﬁwe ha1 m@/ya{a)(w‘

$lia scfomia, quee non ait awb em posite... '”v"

Kt aimlliter, quod es% unius scientiae non habet

probare alia sciontis, nisi fotte una scientia

sit sub alters; sicut se habet perspective ad geometrism,
ot consonantie vel humniea,ldo.t muisice, ed
arithemticam. {144}
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A casunl reading of these passages might give

ths iupression that St. Thomas contradicts himself. First

he deniss the possibility of using the demonstrations ef
ons scienos, suéh es aritlmetie, in snother scisues, sueh
es geometry. In the next breath he sceus to admit the
possibility. Thers is no contredietiem hare. Be 1o
merely $rying to insist upan ths fact that in order to
unise th%np ocorrectly ons must $iwkd distinguish Shem
oarefully, that union without acourets distimetion can
only result ia ¢onfusiom. e begims, therefure, by
insisting wpou the distinet character of the sciencos,
sach of which has i%s own peculiar meds of demonstratiom.
mm.bm-mtp that is, adsolusely
speaking, the l-outnt:lou of ens sciense ennot be
applied promiscucusly to othar sciences. Emving laid
down this besic principla hs goss on to explain that
under certsin conditicns one science nay be brought to
beer upon another, in the messure in which one can be to
s exteat intagrated with the ether through the
process of subsliornation. But in the union effected
through this subalteroation neither of the aciences
loses its p-oper charncter. The union of methenrtica

uud physics doss no. nean thet shysics is setlhanstics,

-—_ﬂ_-_—
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¢ that mthemetics 1s physice. saiut Thozms is very
careful to kesp befere our mimds the fact that the
damonstyution-of a geometricel proposition through
aritimatienl principles is a process that is easentinlly
different fram the demonstretion of a geomstrios)

\ Propositionithrough gecmetrical prineiplos. All too
many modern sofextists aud philosophers of solence have
allowed themaelves %o lose aight of this fact, That 1s

.

why their union $a & ocomfusiom.

And now, having seen the ‘priu!.pha which
govera the Ahttmtlﬁ of the seisnces, we must twrn owr

attention to the problem of their subsltermation. |

*m Int my Ly $o eivepmia ¢ L a ooy




CHAPTER THRER

THE SUBALTERNATION OF THE SCIENCES

1. The Species of Subelternntion.

In this question of subalternation ¥ are
touching upon ons of the most basic end Pivotal notions im
the philosoply of scienes. That is why it is A-p;r.uv.
to handle it with as much incisivensss aa pou.lbla. ror
the Ancim Thonista subelternation hed a ra_th.-r well.
definad meaning. But unfortunately not all moder Thomists
have kept ita outlines clear and aharp, nor have fhey
taken suffiocieut pains to keep diatinot tin various ways
in which the genersl notion of subelterni.tion mey be
applied. The question has besn handled with considerable
FOPERNSS 024, RERT, PR, 580 FPPUID Rptdyem AeRfyaton.
let us try to gircum.cribo the meeaning of ‘tha word as

closely as possible.

3ubalternation is sometimes defined in terms

of the epPlicntinn of one sclence to snother, or L%l'.e
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dependsnes of oue solence on another, or the swbordimetion
of ené scienos %0 another. Tte notfom imvolfss ail of
these Shings, dus thay do not adequately explain its mesning.
In the first place, not every ceu of thLe application of
ones sclence to enotler is a m:ao; of -ubclternat;on. For
exauple, 1n philosophy of science there is s kind ef appli-
oation of metaphysics to experimentel science. Put this
does not llvo]:n the -ubnltormtiu of cpcrhonnl uionoo
to uuplvllcs. m philosophy o.t solence is a purely )
-umuon study, for, as we potntod out in Chapter I, 1t
porhm to 'J.ldm to moke a c:rlt!.quo of the neture or m
the soclences including 1tulr.u;)suondly. nhlt.muon
is not Muu with hpcndpaéa. Yor oxaa'plo. theology,
u.otclru-st,-;cuuctphizluoph,wnmum
be 2814 to be dependent upon 1t. Mut 1t is not subalber-
nated to lt.“) Thirdly, the no;tim of subordination is
not sufficlient to explein the Eouun('. of subalternetion,
For, philosophy 1s subordinated ;to thwlq;;. but it is not
sielternated te 18, Mereover, all prastieal seienes -

1s Iu sdio Wiy sWberdinnted to -pooulatin science, dut
this sudbordinetion does not neoe‘ssaril_y involve subalter-

nation. It 1a true that some pr;aetical sciences, such es

modloine, apriculturs, etc. rre subelt:rneted to the




scisnes of anature, but that is because of the peculiar
character of the rslution that obtuing batwaea them, ss
we ahall presently expimin,

Une of the difficulties sncountered in the
oroblem of eubaltcrnntlbn ariszes out of the fuet that the
term is used 1n & variety of ways. Perheps the bast way
to arrive at the positive meaning of the term is to bagin
by eonsidering the different ways in whioh one sefense
may be sudalternnted to amother. John of St. Thomas
distinguishes thres types of uhltmuonf‘)cm soience i
™y be subblternsted %o snother sither by Tesscn of its [
sz, or by reason of the principles 1% emplays, or by i
Teason of the subject It ecustfiers. Let ws ectisider briefly

)

sach of thess Sypes.

Subalternation that derives from an end pursued
is, aa Ath.e very tems suggest, proper to the prectical order;
1t 18 found in the practicul scisnces and in the arts. ihen
the as of ous seience, though truly ax emd within ite e
m.umu;mua-mrm.mu
such & way thut it is contro.led and directed by it, the
first sclence is seid to ba subaltornated to the second,

“hus, for exauple, militery acience 18 subelt-ruuted to

polisical ssismoce. It is important to note shat the first
ond must be STuly an end within e certain order, for if
1t i» only a means, 1f $he hirher science uwses it merely
ag an inatrument there ia no real distinosion of sciencen
and henee no sudalternation. In this first type we ere .
dealing with subalterzation ia @ very brosd and improper
sensa, Yor, subalternantion iwplies the dependsnce of one
00ianee ‘uwpon anther witk respect $o0 the msnifestetion of
Sruth, and vory often when ome soience is subalterneted
So amother by reason of 1% end there is no dependence of
Shis kind, Wb 'ntm dspendence with respect to use,
sondrol, direction, and scomamd, ~ ~ scmothing akinm to

‘what is found in $he interrelation of the virtues, as for
‘oxample in She ease of sharity’s commend over texperenédd.

And this follews from the very masure of the prectiesi
order, whose objeot 1s mot the true as true, nor even the
good as true, but the good as good. It is only in the
speculitive order thet subaltormtion in the proper senns ‘
af-the torm is fownd, for the cbjeet of Shis ordcr ip /
‘alvays She true, and oconsequertly subalsernetion in this
order involves & menifestution of truth. Ve are p:riien-
lnrly interested in the subalternrtion of the siceul: tive

sciences.
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dependense that philoscpky of nature and the other

One apsculative fense subnlternai ! i
se =y be 1 t" to i seiences have wponm metaphysies. It 1s true that in sane
PROIRST 13 bwo wmya: etther by reason of tte Princtples sense ull of the solendes Teceive thetir principles from

tlone or ¥eason of ftas . / :
h’. Thjest. The firat cuse 1s md metaphysies, for as St. Thoews says, "ipsa (metaphysies)
vien & lower science borrows from a higher science the : ' ()

largitur prinoipis omnibus alifs scientiia,~ Nevertlieless,
principles necessary to 11luminate 1ts own dormin, and '

, she lower seiences do nog depexd upon utlphn‘lu‘ for the
thns bescsss dependent Upen it. Put in arder to hawg

~ ovidenes of their principles. They are sapable of

resolving thair demonstretions into per se evident Mutplo. :
the dependence must We Decessary aad ossantial, that u to

58y, the lower woience must bs lasking in per oﬂnont

primeiples withinm it .
1ts own domain, and thus he forcsd to Or praved. It is true that metaplysies expleins the .
nnchu)to-hiacuhnhhnnxt-wlmmu-m - - I

prinoiples of the other ssiences end defonds them by a
svidens. This ' :
TP of dependanes 1 fousd in the subelter- . Teduetion sd impoasibile, Wt 1% does not prove tham 1n en
nesicm of Sipernatural sheolegy. $0 the scfence of the .

: % priori fashion. The prineiples of the other seisnsen i
blessed. . :
« Theology daes mot Fosulve its demcnstretions. into soms under the influence of thoss of wmetaphysics anly in
principles that are Per se evident. your the theologian ‘ I

must accept hig Prinoiples on faith. But these ptinolploa

which are proper to them. They do. not have to turn to neta-

physiocs %0 hawe the truth of thir;principlu made manifest

the sense that metaphysics is the most univorsel and the

1
most bzslc of all the sclences. And even though it has

acoepted r :
P by frith hove their intrinaie evidengs in = higher bocame osommon for euthors to state that the principles of

Philoscply of pafirs, axp scntrastisas p6 pue g inciaen gt

ambn Oled
Shis higher asisnce tha¢ Shay LAmd Shoty aifaniaiiog sy o metaphysies (a.g.that the N'lneiplo of the composition of
their proof. Thas 1a why theology 1a sasentislly subelter-

‘8cience « ~ $Le gclenoce of Llw bleased in heaven, It ia in

nobile being of matter end fornm is g contraction of the
nated to ' ) :
| $he acteucs of the blevasd, ' division of being into potenay and mct), we fcal that such
I¥ 15 extremely tmpartant to inaist upon the statenents need qualification. wor tlere 13 &8 worlé of

i diiTerence hetweon tl:is kind of de: Henuence ard the kind of
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differsnce betwsen the way in which the partiouler - Now for sur o 1t 1a BOS subelt tica

principles governing a certain typs of motion sre by remson of the prineiples alons that is of particuley

contractions of the general principles of motion, and the interest, but subaltermstion by r af the object. In

¥y in which the principles of the philosophy of neturs ‘his third type we have subaltornation in the most perfect

: Tmadus
dens¢ of the word. John of St. Thomes seys: *Tert uzn:.:

saw in the tvo.» in the latter cune thore 1a not merely induelt proprilseimem Mhmtlm.'") '. M try :

\
are contractions of meteplysicsl principles. ror, ‘l. e

& quostion of the application of the more goneral tn the %o see why this is so.

more specifie; there is a guestion of two different ; v

arders. It is a serious error to confuse the two types i This third species of subaltermation erises
of dependence described in these lust two paregraphs. r.h.n the objest of one selence falls under the Sbjest of
ansther seiencs. But as we pointed ous in Chapser I im our

It 1s true that the other scienees my soms~ dissussion ef the fiftesnth lectio of the first book of the

Desterier smalyties, one edjeetk mey foll umder another in
tve mya. Yirss of ull, 1% mmy merely be & question of 8
Dore speeific ob ject being sontained in s mere genarie

times use mstaphysiosl principles in their demonstrations.
It i» likewise trus that they rmy somtimes explay primet-
ples takesa from the science of logie, Put this smounts
to no more than an occesional borrowing from these other

Gbject, in the way in whiah, for exsxple, snimated mobdile

sciences; it morely mesns the umse of an sxtrinsic proof. being falls under mobile being. In shis case it is evident

All this explains why the dependence of the other scierces that there 1s no resl distimction of science +nd hence mo

upon metaphyslics end logis ia not subelternstfon in the Possibility of trus subslternstiom. kvery soience explains

- KWLL. panen 55, Abw mqrd,, AN, 4F, the term mebeltermatien e sbjest Iy diviaien e Well ss by defIniAitm,’ ond' shoe

is applisd to this kind of dependence it should be mede souently in order to have the formel distinction of science

vory clear thut it 1a only a q“"“‘”(‘ ‘)" subalternation that is required for subulternction, i% 1s not sufficient
3

fu = very pertiel and limited senso. thot one object wdd en essentinl apecific difference to the

other. And this explpins wly :eny of the cﬁ&ure;\tly hybriad
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scisnoes $o which we alluded at the begimning of Chapter
11 (#.8 estro-physics, dio-chemistry, ste.) do not in-
volve frus subaltarnation, since it is merely a question
of the union of two brenches of the same science. There
is, consequently, & world of difference between the hybria
charaeter of these sciences snd that of sathemntion)

physics in which physios is truly subeltermated to mathe-

matics,.

Because the subalterncted scienoe must be
sxtrinsis to the subelternating science, the du’ronlofo
which the object of the ome sdds to the object of the gtlxor
Hust be extrinaie and aceidensal. An exempls will nake
Vhis point clesr. -L1e% ws Saks the geomstriosl motiou Gf
"line". \e msy #84 %o thie motion in two ways. First of
all, we msy add the proper specific differsnces 'atrai'qht"
and “curved~, snd thus arrive tle two apecific objects,
“gtreight line™ and “ourved line™, hoth of which fall under
the generie object, "line.” Ry doing this we do not arrive
&% any Nov selenes, sinod Ahe selsies whleh Beall $1%h & 7%
certain genus mecesssrily denls with al) the proper species
which foli wider it. I&ut it is eleo posaible to edd to
the notion of line the extrinpic end accident:l difference

"visdal , And thus arrive ci & per objeet, uvisur) linen,

- 03 -

This new notion is not © proper specles of ths genarie
geomstriosl notion of line. Hance 1t does rot fall under
the sclence of geametry in the ssnse of being & pert of
its objot. 1In fuet it ooustitutes & new acience, the
science of optlics, known to the ancienta s "perppecfivn".
This new soienoe, whils not razuﬁg under mt;y 1in the
senss of being & pnrt of it, does come under it in some
way, since the notion of line which is compounded with the
notion of visual to conutitute it:- odJeot 1s borrowed from
geomelry. In other words, optin' 1s sudbalternated %e
Goometry by yeason of its sbject.

rerhaps snother -hplo' example will clinch the
poing we are trying to maks, We w 4 to the generis

.arithmetical notioa of mmber the two proper essentisl

differonces "rationel" snd "thﬁlon:l", end thus arrive
at two numwricul species, both or: which partain essentially
to the objeot of arithietic. But wo may eloo add to the
notion of nunber the extrinsic tmil tccidental notiom of -

. wf Guwe a0 o ‘
sound and thus arrive at & epupound cbjeet which sonstitutes L‘

4 new aoience, distinct frou arithmetie, but subrlternated

%0 1t - ~ the science of musice

Tow subalternetion by reuson of the ok joct




alwoys iavolves at the ssme time subslternstion by

Teasoa of the principles. This alould be fairly evident
from the exarples just cited. For, sinoce the formel
objsct of the subslterntted sciones is souatituted by

the eddition of an mecidentsl difforence to thLe objoot

of the subalternating scisnos, the subalternsted sciones
cemnot treat its object and prove its properties exoept
by having recourse to the conclusions of the subalter-—
mting science. Bat subalSernation by reason of the
principles doss not slweys involve mbalternstion by
reason of the object. The contrmst bstwesn the y
theology is subaiternmted to the science of the hlessed
and the way optics 1s subalterneted to geomstry brings
this point eut with suffiefent elerity. As n saw, super-
nnturel theology must resch up to the science of the blessed
in order to £ind the evidenoce of its principles. leverthe-
leas, 1ts object is not conatituted by the addition «f an
accidental difference to the objact of she science of the
blessed. It 1is, in fuet, tbw*objodﬂ“nlu
two different lights: the light of faith on the one brnd,
ad the 1isht of vision on the other. Rut the differerce
betwean eau-try and optics does n t conuist morely in two

di’Tarert m‘y; of vic-win} the sume object. In the first

ouse we have & simple notion thet prestinds from all
sensible mntter. In the gecond ctse we have » soapound
oebject mede up of this simple notion plus an accidental
element whieh involves sensiblc matter. There is sn
enarncus difference betwesn these two types Gf subalter~
n tioms In She first tyne, the subaltermated science
renvins a sisple scienos. In the sseond type, it beocomes
® complex solesce, & hybrid scisuce, & ssientis medie,
bechuss ita objeat 1s compounded of elements which imvolve
$v0 different levels of intelligibility.

The three fundsamsatel types of subalternstiom
Juat described are the only ones mentioned by John of St.
Thomas in the article eited above. We may well wenler
whether the list is exhaustive. For St. Thomma in his

(8)
Camwentery on the s Trinitute gives us & cnse of

subalternntion which doss not stem to rall under any of
the three groups listed by his disciple. e are referring

tommnmmtmmlhrh%mwn

“rincipledy SOr A proetisnl) ioienc- et reccive Sog

which the prectieel sciences of medieine, sgricul ture,
eto. ore subalternated to the specul:tive science of

m ture. e nointed out thet this subrlternetior does not
arise nerely fra: the aubordinstion that all prectieal

sclence 118 %o soeculstive sciencc, but from the specirl



cherscter of the dependence which these few practieel
acionoss havs upon the sclonos of pature. St. Mu
brings out the mature of this spacisl relssion '“h ey 1]
clarisy and precision:

Juanvis enim corpus sannbile sit corpus nntmlo.
non temer eat subjectum medicinas, prout est |
sanabils a meture, sed prout sst sspadile per
artem. Sed quis in sepatione guse £it per
artem, ars eat ministra nsturse, quia ex
alicua muturalf virtute sanitss perfieftwr
auxilio ertis, inde sst quod propter gmid de
operetioms artis eportet accipere ex
propristatibus rerum mtuwralium.  E$ propter
bhasc modicine subelternmatur physicas, et
esden rutions slehinia, et scisatia de
tzxicnltm, ot onnie Muiumnodi. Ft sie
relinguitur, quod physics sccundwm se, .

ot secundum canes pertes eius est -poolhtha,
quenvis alicues eperativas subeltsrmentur,(9)

Ak oy

Itdoo.lotn-po-dbhtoﬂ.t thhtypoot
subslternation du'ootl.y into axny of the thm m-
descridbed xbove. It is not a case of subelisrmation by
reason of the end, for we do not have one proctical
science subordineted to another practiosl science.: “or
is it a quention of subulternation by resson of ths )
priseiples, fer & prastiesl seiince “:&“J::;.*iﬁ \ Y
nroper principles from @ speculriive science. sins:o tke 'i'
end of a practicsl science 1s not %o know "whyn bu; *how»

it crnnot receive & renson why or a propiter guid from a

gpecylative science. l;nm!.ly, there 1a ro possitility here

S
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of subalternstion by reeson of the ohjest, for elements

from a practiosl scisnse oennot be eompounded with

elenents taken from a upowiutln soiencs 0 constitute
the objeat of & simple, unified science. As & matter of
fuet John of 9t. Thouss, efter expleining the three types
of subalbermation, mtu{n donfes that medicine is
subalternated tw aatural soiemoe: "Mefioine (sgit) de '_
eorpore ssasbili, wS %emen hom subalterneter Philoscphise, ,{!
quas sgit de oorporo."(M) From the context, hewever, 1% ‘
is svident that he is marely Genying she poeuidility ef

subalternation by reascn of the objest. And sven though !
the woy in which medieine and agrisulture srs subalter-
mated te mataral seienes does net fit dircetly inte ey

RIS p—= )

of the th‘omnmh Johm of St. Thomms, 4% may
be roduced to a eags of the sscond growp. rFor while it
is true that a practierl ujhnoo oannot receive its
principles from & lpaculntfvo science, the prinsiples of
madicine and agrieulture are completely determined by the
principles of maturnl scienos becauss of the unique i

A e, Resrrcor YLl 4 - olios Y- this aﬂ
gharacter of the relation existing between these scionces,

lerhaps nowhere cin the Aristotelisn adsge: Ars imitatur

nfuram  be applied with such fullness es here. In faet,

the imitntion 1s so perfect that in » certain sonse it




results in an fdentifiection, for im medicine and

sgriculture, ths works of art mnat be &t the same time

works of nature.

It would seem thet if the concept of wwbdlter~
netion is conceived ar embracing all of the various cescs
we have described it oan hordly heve a ¥triet wafty, Mever-
theless, there are Swo kinds of subaltSernation in vhieh
the sonteepd is realised im i¢s proper and striet sekse,
and §n which it has & definite unity. We refer ts subslter-
nation by resason ef the principles ia which there is an ;
essential relstion of depenisncs betwesn the sbaltermated
sclence msd the subalterasting sciemce, that is %e sey, ‘
when the former receives its preper principles frem the
latter, md S0 subaltermation by resson of the objeet. :
¥ben the sncient Thomists speak of subelternstion, it s
usuelly this striect snd proper sense of the concept that
they have in mind, and it 15 in this sense that we ghall

spesk of it from now on,

e AH-', hﬂu redused th.mutoﬁh
dnrinlto meaning, it remains for us to explein in vhat
ity ssasnce consista, BRut before pursuing this an- lysis
1t is worth while pausing et this point to remark that

very effort should be rede to rmintiin e clecr cut

r

Alstinction between the varicus kinds of sudeltermation

we have been desoribing. As we pointed out at the opening

of this chapter, this has not alwuys been dons by modern
Thomiats. We are deing told by wore than one ocontexporery
writer for sxample thut philosophy of meturs ia &
sclentis meliia, bora of & unfon of the first smd er
degrees of abstrastfon, or, even worse, arising out of the
applieation of metaphyaies o the data of enpirioal
-chm.(n, ind we consider it sxtremsly mislesding,
unless all the mesessary qualifications and distinctions
sre made, %0 imsist, 6z seme suthors do, thet in modern
tines mathemtios das eoms to oocupy the seme positiom in
relstion te the experimental seiences Shet meteplysies held
for the mneieat Theudsts.

. The Esasnce of Subalternstion

The intrinsie nrture of subaltermation follows

from the imtriasie mature d uhuo Ahmelf, Sﬁm is
© o eoedpt. et e vt t RN " SRR S0 [}
oertain knowledgs of things 1n their ccuses, and for the
buman intellect this means knowledie arrived at by e

process of demonstretion. low knowledge that is arrived

at by deonstrction ia never self-evident knovledge.




- 270 -

Conclmaions 4o ot have ﬁnir evidencs from themsslves,
but from something else, nmmely frem the 1-.11-&]5:
evider$ principles from which they have been derived,
That 1s why the intellectusl virtue of sclence is i
easentinlly dependent upon enother intellectunl vii'tuo,
known as the intellectus prircipiorum, which is ti\.
>hnb1sm that enables the mind %o gresp i-ullint.l] the
truth of ul.f—c'mnt principles. Now the umm
difference botnon a subalternated seience opd & nhnoo
that 1s not subaltermmted 1is that the habitus of the
latter 1s in tmmediate contimity with the Babitus
prineipiorum, whereas the habitus of the r@r ia only
medistely in eoxtimity with it, through the Mabites of
a hlahu- nhnoo. known ss the subsltermating ocxiofnu.‘n’
In other words, no science 1s a geisnce in end
by itself, but in amd by its continuity with a superior
hzbitus, for without this continuity its concluaio‘na
cannot have the certitude that is nscessery for ncientu'ic
Knowledgs. A selemos St is mob sdeltearmnted 1s a
scienoce that ias in direct continuity with the hnbitus
principiorum from which 1t imaedistely d: rives the

evidence of 1ta conclusions. On the other hand, a.

subait.tn ted scieuce is one that 1g in direct coctinuity

- B7N -

with the Mbitus of a superior science, amd erly through

this habitus is it in contimuity with the hedbitus

Ml!l“

A% this point it will b o helpful to draw e
contrast botwun the wey supernaturtl theology is mbalter-
nated to t)- socience of the blessed snd tho m othey
acienoss are nbnltornntod - - not houuu we are perticu~
larly M h the nmtomnal of tholocy. | ]
bomnao the oontmt will .o_m 30 accentuate the
charmcteristie festures that are found in the intermediery
selences h gour-.l and in nathesmtiosl physics in particu-
isr, Im tho ubnlt.mtlon tound in all the other scloneon
buuol woa. the pmhu prlm»:lu of the nb:l%cr-
mto( ntn;:o l;'l‘ ;onelu-lou denonstreted by tho subalter—
pating solence. :

.o 'ncionun subnlternata non utitur prinoigiis
aliarum scientisrum, sed eonclusionibus: assumit
enim prineipia quae probantur a selentin aup?iori
tamquam oonelusiones, non autem prineipiis

auperioris scientise utitur resolvendo usque
ad primoipia per se nota. (15)

M!:uib!n; wo® ta he rride-t w!.thos.'.";‘r.pir belin;: madivy
7hen the subalternnting soisnce dces not coexit in the

same intellect along with the subalternated sclence, these
concluasions are taken on faith. puti this does not mean

thet in this case the ;rinciples cf the subslternctin-
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aclence are taksn on faith. Por the intelless which
possesses ke subalternated sqience may possess the yrinci~-
ples of the subalterm:ting ascience Wy mesns of tbe hubitus
principiomss, without possessing the habitus of the subnlter-
nating science itself. In this conrection Jolm of 3%,
Thooes writeag

oo in seiwntils nnturelibus nom potest verifieari

quod ipss principia per se nota ipso lumine

primsipiorun in superiori selantia, simt Santen

credita, et non per se nota in interiori: quia guod

ast psr se notum lunine primsipioruns, amidus est

por se notum; et principis quanto aunt superiore,

ot ed solentiam superiorim pertinent, santo sunt

magis nota omnibus propter suan universslitatem,(14)
This enly refers, of course, %o prinoiplss that are self-
evident, mmucbmmmmanamwm
aa its prinsiples. In this kind of mmbal Sermation there
are two pointa to be noticed about the propsr primeiples of
the subaliernated science; first, they are not svident}
sccondly, they are mediets, thet is to asuy, they are the
fruit of demonstration from principles that are svident,
.Thaes_tve paints are not idemtisal, for it is pessidble for
principles not to be ovident without their being mediets.
.nd in this distinction we find & fundemental differance
between the kind of subrlternation we heve just besn

couoid ring ' nd tle kind thet ix founc in supe rn turel

the .20,
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The proper principles of sheology sre not evident;
but not all of them aye mediate, sinos some are cs first
reasons, and others srs truths cohsequent upon thess recsons.
Now as Cajetun points out,(mllthouzh both the slement of
inevidence end that of medizcy are ordinerily oonsid-red
%o paytain to the essenqce of subalernstion in some way,
the furmer pertsins to it in a formal way, and the latter
only in a material way. Henos, in oxdsr to have true sud-
altexnation it is not sbasolutely necasssry thet the proper
prineiples of the subaltornated be conclusions; it is
sufficient thay theay be not evideut, In fact, John af St.
Thames maintains that in theology's use of prineiples thet
are ng% comslusions thers is a fuller kimd of subaltermtion
than it foyed 1 the neturel soiences whers all the proper
prineiples of the asubalternnted science ere necessarily
conclusions. YFor, whorona in the latter case, as we pointed
out above, at least tLe nrinciples from which the conclusions

are drawn are evident, in the former cese the fundementrl
(16)
BEioslaing o3v A0 B0 vy eyldeny, |

But here it 1a imjportant to distinguish between
two kinds of continuity, which for went of better terms we
shall orll objoctive end subjective. hen the continuity

i3 considered from the point or view of the objects thet
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the scionos 1s shout it ias objective; shen it is con-
sidered from the point of view of the selentist 1t ia
subjective. Another way of expreasing the same ides ia’
to suy that objective gontinuity is the continuity thatiil
science has by 1ts very easence, while subjuctive cantiﬁnity
in ths eontinuity that it hna becsuse of its actusl atafe.
Then n subalterncted science s in its perfect stete th“n
1s subjective as well ae cbjeciive contimaity. But whem
it 1s in an fmperfeet state, lmbjactin continuity may ve
lncking. And here it must be pointed out in pesaing th‘gt
when Thomists refise the guostion sbout whethey or. not &'
certain mpdealtcrnated scisnos s im contimuity with the"
subslternating scisnce, it is to subjsetiye soutimity
that they are referring, for, cbvicwsly,jhers.een be »
qQuestion sbout objective continuity ainse it is a meo-ﬁary
condition for the very posaibility of subjective eo:xtin;aity.
Bt perhepa the beat wey to explein this distinetion 13“5)'
zoung of an exwn ie. he science of optica noe.nnrily“
hos ghjeative Feutisuity vith Wy eslenee. of .gvempbir,... ..
that is to sey, its proximets principles are aooutriui
conclul@, vhich in tura heve their evidences from tho:l.r
continuity with self-evidert -:iuciples. Put from the

point of view of tlo student of o-.ticn this continuity ey

or my not exist., It oxista if he is & mtbematician ss
well as & student of opties. It does not exist if the geo-
wetrical aonelusiocas <hieh he applies to his perticular
wniter are merely acospied by him on the suthority of a
mthermtician without their intrikaic evidence being
gxeaped. From this 1% follows ith-t the mut_n'- of the
praoximmte pringiples of a subalternated sclence is per se
the habitus of the mllcmtm solenoce. Per accidens,

however, it may be & matter of muthority slowe.

In this &istinetion of the two kinds of
eontimity we have the sslution to & probh-(.l;? which Johm'
of St. Thomas gives considersble attenmtion, The prodler
;n_;tb{-;' ylbn_ n!,lntln o'opt?mty does not actunlly
exist, is 1t posslble for tho .ub-ltemtod science to be
-\tn;o scisnos? At first glsnoe it would ssem not. For
sclentific knowled/e 1s neceaanrily certain knowledge.

And bow can knovladge be c-rtain if it 1s reducible mersly

to principles whioh rre held on cuthority and not to per se

avin apingiplest, Dose met Sh. Tham write: “ymmeswyus

sei.ntur proprie accepta scientis, coghoscuntur per

relttionem in prima principie, (ume por se preesto swit
(18)
intellectui.”
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As we have just said, the eorreet selaution:
of this problem liss in the Aistinction betwesn sub jective
and objective eontimity. Lven when sudJjective contimuity
1s lnoking, objective ecutinuity is slways there, and that
is sufficient to fnawre the truly scientifie cheracter of
the subelternated science. Xor cbjoctive ecntinnity means
that the proper prineiplss of the nhlhrutdl acience
are &s faeto demonsireted in the subaltermsting science,
and thus Shere is the essential eomnection between the
subaltcruated seience and self-evident principles which
St. Thomas demands in‘th.. toxt Just cited.

v

This problen kes partisulsr significsnee fer
the scienep of theolagy, whieh, im this life, fis besed
canpletely on faith. But it also as relavance for the
qQuestion in which we are intorested. Yor we omn inagine
the hypothetioul case of a student of neture who, though

unacqueinted with the pertinant methematioal domonatretions

that are presuppossd, might scospd. the wathemetiieal son-

St € o i ane vAns. o0 et eglentles
clusions he needs on amthority oy them in his intor-
pretation of petural phencmens. The sonelusions coneerning
nuture that he would be able to arrive at by usipg the
borrowed mntheruiticnl conclusions es prineiples would

express objective truth, even thougl they could not be c¢rlled

- BYY -

scientific truths on the part of the student himeelf.

From this we may canclude that & swbnlternated
scionce is specifically the seme scientific babitus whather
thers is subjective eontinuity with the subslternsting
scienes or not. For even 'lun mb@ccttn econtinuity s
lscking, the objective cemtinuity eateblishes an esscential
relation betwsen $he subalterasted and the subelternating
sclencs. It i3 this essentisl relatiom that determines
the mature of the gubalternsd habitus. And this essential
relation demands ocupletion by subjective epntinuity.
Henos, as long as subjeotive contimuity is lacking the
habitus of the subsltaraased scienos is in am i.porfm
state. But whén 1% 1s aiquired, uo mew habitus is born;
the old habitus ia merely brought to fullness and per-
feoction. *he fo)lowing lines of :t. Thomes throw light
upon this subtle point;

ece Gui hudet scientiem subalternatem, non

perfoete attingit ed retionem sciendi, nisi
in qesutun eius oognivieo continuatur guodesmode

A e syt i

sclens non dicitur ds his, cues supponit,
habere scientism, sed de conclusionibus,
quae az principiis suppositis de neceasitate
soneluwduntur.(19)

4t this point we mmst turn our ettention to e

hiphly aipnificant peasare of John of “5t. homes:
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ees NON facit subslternntionsm simpliciter hos
quod est mutuari aliguwod prineipinn ab alifs
sefentiis, ad procedenum ex 1llo tamquem ex
principio sxtranso et mutuate. Retis est,

quia subalternmatio propria et simpliciter,
requirit guod aliqua soientia ex propriis
prinoipiis et intrinsecis non possit

resolvare in privcipia per se nota; sed pro
evidentia suorum principilorum nscesserio .
debeat recurrere ad alignam alism socientism,
quae talem evideatimam faciat. 33 antem ‘
utitur principiis alisrum scientisrum

Samgnom extremsis ot madtuntis, ot ia 1llis
solum recurrit &d scisntiam extranesa pro
11lovum evidentia: non mmnet subalSermata
intrinseocs; quin quantum ad propria e%
fntrinssca principia uon aoccipit avidentism

ab alia scientin, sed solwum guoad prineipia '
extrensa. Et ox hoo Juljeunda est subeltermatio
propria et inmtrinsecn: scilieet am invenistur
in principiis intrinsecis et propriis alieuins
scientise, an solwa in externis ot mutuatis}(20)

- L N, . t .
These lines have two obvious references. In the first place
. R . ‘
they refer %o a point made by John of St. Thomas in the

Cursus Thilosophicus which we have discussed nrliior in

thia chapter: en occaaslonal and extrinsic borrowing of
principles froz other sclences, such as metaphysics amd
logis, does not constitute subalternation ln the striet
AR L3¢ 2 I aTwb X Bua i03 . T AUV L . RS TN
sense of the word, ntbonoonlphn,thymhth
ir3.ediate context in vhich the suthor shows that theolory
cennot be subnlirrnited to philosophy even though it uses

philosophical orinciples in its demonstretions, for first

of eil it dees nobt thite them 1a iis own propur srineinles,
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and seeondly it uses then only efter having juiged them in
its own supernatural nét ond slevuted them in soms way
to its own level, end thus the whole essence of the
demonstration rests formally and ultimetsly upon the

supernotural prinoiple.

Aat 1% is 3ot partiocularly Ahoctmu of thase
immediste references that we bave introduced this pemsage
here. Rather 1% ia becasse soms of the statementa in it
€ive rine to & problem which touches the very essenes of

the type of mb-lsdrnat_ion found in methemstiorl physics.

As thia paastge of John of S5t. Thomas auasuto,
the ancient Thomists do not soem %0 have omsidered mt
we shall oall dtulocth?l -nbnltamuon, thet i3 to llw.
subalt. rnation iu '-hlch. the subulterneating scisnce does.
not give to the uubaltvx:-mtod sclence in mn intrinsie
and sdeyuate Qly the evidence of the principles that are
proper %o the aubal‘nrng;tod ascisnoe - - one in which there
18 not realized & suffiafantly pasfect aoatimity yatween
the e disetplines in 7mestion %o parmit the formetion of
& soicnos in the atrict scuse of the term. Now this is the
types of subalternntion @l'wt ia actually found in muthe—
nuticnl physies. nd tl:wt is wly we must devselcp this

point a litile furtlier.:




The medieval Thonists recognized the existence
of mmthematiocal p'ysics,md they scourately anslyzed 1%s
naturs as an intermedisry disoipline thet involves the
fulleat kind of subalternntion - — subzalternation by
FeRaon of the cbject. They earefully distinguished this
$7pe of subalternation from thet found in theology where
the principles alone are involved. Nevertheless, for
then: thore was a funtemontal parity between these two
types of subalternution. Just as there was s perfect
continuity bdetwoen the priaciples of theology and those of
tha science of the blossed, 30 thers was a pqrroctw
sontinuity betwssn the primciples of physies and those of
nethematios = - st least sffloleatly perfeet to permit
nethenatioal demonstrations to be applied adequately to
physiccl pbenceiens.

‘e are refer-in- hire to o point flrerdy
mentioned &n Chapter I, vhere we oxpluined thest for
aristotls and the medieval Thomists mathemctical physics
could con;t‘ltuto e aclerce in the strict ;.ansc of the term
becnuse physioel entitfieus ruslized o sur: fcde: tly pers ct
cenforuity with wrtloneticul entitics to allow for the
f r.aor to be trevted in timo of the lutter in strictly

svlentirie Juahdon.  ihe “cagon -4 they Laeld thi: view

wag that they ware without refined experimental imstru~

mexts, and had to depemd upon sense experiemes. Now rough
sense experience 1a extremely illusive. It oftem gives
She iwpression that things in nuture have a perfection
which as a matter of fast thay lack. The sense of toueh
may convey the mwotiom that & surfwos is perfectly flat;
the selse of sighd mxy give the impression thas & physioal
sphare I8 a porfect sphere. Consequently, when there is
nothing eleo to go on but this rough experience one 1is
oasily lsd to feel justified in positing the hypothesis
thas phyalenl lines &nd figures reasonebly approzsh methe—

watfenl perfection.

The refiwsment of our wmolern instrumnts hns

exphhsised the gap between physieanl ond mathecntionl entities.

41l of our meesursments sre only snproximative. Mor thia
reason it nou ssema necesasry tn hold that netharmtieal
physica ia merely ditlectics and not a =triot aclence.
Thet is wiy the subalternation involved in it is purely
dhlnc'unl'o“’ LR T AT

it parhsps we should imedisrtely ndd that
we are conaidering the question hare merely fron the point

of view of the knowled;:s of which the hu ar, intelloet is




eapables in its present atate., For we see no remson 3o
exclude a priori the pessibility of tho existencs in
natwre of entities wioss porfection approdshes mthe-
matiesl perfectien sufficiently to sllow for their being
treatod 1n torms of methematiocs in & strioctly sciemtific
way. We have Be meems at ear dispesal to mmke it pouihh
for us to srrive at this perfection, but perheps $he
knouledge of Shis perfectisn is pessible feor the sagells .
intelligencss, or sver for the human intelligense in a
spurier stete, If this should de true, msthematies would

bo able to provide a strdotly acientifie propter quid for
notural phenomena,

Fut perbapa what we have just said abews the
opinion of Aristotls aml the medievel Thomists mny give
rise to & problem. JYor if they believed thaot there oxintyd
in niture entities whoso perfection ceame reasoutbly close
to ma .henmitioul perfection, why 414 mot such entities rall
directly under the object of the study eof neture? ihy wES )
I nceaniey 4o stuky thon b5 Sores'af bithinkiten and b
cona ruct the tiwory of scientia media? “hy was not the
so—called sciencs of mathesmtioal physics nothing but
physies? Does not this bring us back to something ekin

Lo the opinfon of Tofessor iansion eriticized in the lest
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Chapter? The answer is that even if the conférmity betwoen
physiocel amd muthexes$ical qtnh- -wu porfest, physice
would sti1ll have to be mbnitemtod to mathemetics, Yor
the conarete quamtitstive determimations of aature, in so
oy as they revmin ntuchd. to sensible gurlities, ere not
susceptibls of the conceptual slsberatiom of whieh mathe~
mtioal quntity 1o capsble. cusatity s by its very
nature ware -b-tnpt than the ssnsible cuslities, npd 1% has
1ts own reasons prior to those of the oe: sible gualities,

and this would neoesserily lond to0 subaltormation.

A fow genersl remsrks remin %0 be mede in arder
t0 semplets owr eoumnttio'n of the nature of subalternation,
In the first plase, 2% should be evidens from whet has already
been eaid that & lower utoﬁu mast be mbaltermated to a
higher solense and ROt vieo versa.

eee quanto moientim mligum abstr: ctiora et
simpliciora considerat, tanto eius principie
sunt magis apnliocabilis alifs scietiis: urde
principia metlianatione sunt spplicabilia
Deturalibus, non autes @ couverso propter guod
physien «sd ex suppositione muthermticse ot
Lol ol Nohivereo, WS pate in IXT Ooelt.(Ml)
M. e aversd, ut palef T

A higher soienoce my‘/ at times use the principles of lower

scienos, but then the depencence is only materisl and not

formml, for the higher sclence in thet crase interprets the
. (22}
P:-is:ciplou ot Lhe [orzcr in term.s of its own mipe;ior liﬂf\&.




In the Posterior Analytiea, St. Thoms gives us sB example

in which e mathamntiosl proposition is dexonstrated in
physics:

Sunt enim gquaslsn proupositiones, (uae non possunt

provari nisf per priuncipia alterius scientise;

ot ideo oportet quod in 11la scientia supponmntur,

liocet prodentur per principia alterius sciontise,

3icut a puncte sl puncium restem lincem dueers,

supponit geomstria st probet maturslisg oatonlm

quod inter (uaslibet duo puneta sit linea medfa.(23)

It should also be evident that the subalternrted

scisnoce and the subalternuting science cen coexist in the
same subject, that is, in the came intelleci. In frot, this
coexistence is ths noymal oase, for it is wynonymous with
the mubjective comtinuity we spoke of sbove, One ‘oould net
get very far in amlytiosl gocomtyry without pouoni*ﬂtu
sclence of arithmetic nnd algebra, nor im mathemstioal
physics without a personal Iknowl:Ggs of methemmtics. In
the cape of thoology this coexikstence or subjective
curtinuit, with ike subalterneting sclence is inposaib'e
in thia life dut tt Utll ln roullud in the next, for after

denth, the unm or thol.og -ul ndm. ever theugh

Tfeith les diseppeared.

fhe subalternuted ucisnce snd the subslterneting
ascisnce vnqal e€loo coexiat in the :wuwe ol jeet. “Thet tlis 1s

truo of the (utorinl objeet is olvious. 3t is also true

"

of the formal obJeet (retio formnlis guee) dut in that
cage thare can be subalternrtion only dy recson of the
principles apd mot by yesson of ths ebject. And hore we
touch mpon one of the fundameuntal differences between the
two kinds of subalternetion. Theclogy differs from the
scisuce of the bleased only by its yetio “E; iis

smub qua; £t studies God under a different light. Mut the
Istio formalis quas, that is the retio Deitstis is the
sans. But ia the intermsdicry sciemces, not only s the
petio forrmliis sub qua different (a different type of
sbstructicn), but alsp the reiic formelis :uass, for it
is a esmpound obJjest erising out of the sddition of sn
axtrizsic mugx_xu; differsnce to the objeet of the
mbaltorasting .;hno.. na in order %o wnderstant what
tlils involves we must now annlyse more ¢lossly the
perticulsy kind of subalternntion found in the intermsdiary

scionces.

3e w ltorpation end icientis ;odla

et

Let us bogin our auslysis by conaidering the
canditions re:uired in order for a scientia nedis to exist,

Wé nave alroedy touched upon somu of thew.




In the first plaes, the object of the subalter~
nated science must oontrest the objest of th uhlunnﬂn‘
science and add something to it. This sddition oannot be an
sassutial, specific differsence, for otherwise thore will be
no formal 4istinetion of aciences. Neither can 1t bde &
property fliet flows sasentially from the objeat of the
subaltcrnating soience, for the seme scienoce whieh deals:
with a certuin object deels with all the essential »Wl--
of it. Consequently, the addition nmst be an mocidental’ .
difference whiok mnkes the matter of the sudzltearomted
sclence extrinsic to thes of the subalternsting science.
But not any kind of sceidental difference is sufficienmt to
constitute a uunth nedis. For there are soms -ceuum
differsuces ma are not the soures of any specisl
scientifis jroperties, and as a comsequence they are in-
cnpable of eonstitutiug & new scivnce. For example, thmro
is no scientiric fooundity in the sddition of the nouon;

of “hot™ or "6o0id” to the mrthemttical notion of “iino".

But there is great scientific fecundity ln the addition

of the notien o8 Sricm)s :‘i\: 156 setonos of ;ytf:- ;{{o;tn.
In the care way, the sddition of the notion of “visusl® to
the notion of mumber does not give -iae to 80cial sclentific

propert fes, while the addition of the notxén of “sou:.d"

does, &s 1a svident in the sciencs of musie.

It 1s fuportent to uaderstand scourctely tho
accidental chsrmcter of the di7ference thet 1w added to
the object of the subalternsiing solence. Thia mcefdental
cbaracter must mot be considered fram the point of view
of the two sciences theeazelves, in the senss of there
being only an accidansal Aiffersncs between them. Ais
a maiter o(‘ fues, thare 1:. a speeifie and essential
4ifference betwesn ths u!i:altcrmum and subalternated
sciences. Rather, 1t nul} hn_ conaidoered from the ;ofint
of view of the being which eonstitutes the object of the

scionces., In other 'ord-, to use seholustic hminoloa.

the dimrcno- is -uuanm to tha objeet,mot in ouo

lclbul, but ln ess® rei. bBut, &s hes alreedy been
suggested, not every accidental difference in esse rei

ia sufficient to eonatitu:to a mixed science. It xnust be
0 differonce of such a nature that it gives rise to
certain now sclensific tmtha. And these trutha mat

" dapent fer Shalx sxplanation xpem the principles berrowed

from the subalternmting scicnoce.

In otier worda, the relstion tetween the two

elenonts tiot nre emmbtined to conatitute the ol juet of en




insermedieary sclence must be a matter-form reletion. Tho
element token from the supsrior scisnce plays the role of
form, and the slement taksn from the lower soience playa
the role of matter, Yor the subalternnting selence wuat
illurinrte, deternine and inform the subslternated science,
This 1s what S8, Thosmu hasz in mind when he wites}

Scisntise modice, de quidbus distwm ast, soxrmnieant

cum patureli sscundus 14 guod eat materisle in

sarim ecusiderations, differunt swtem ssoundum i

quod in esrum monsiderutions eat foranle.(st)

Sabjectum inferioris scienties eomparetwr sd

sublectum superfioris, nicut meterisle sl formale.{25)

In every intermedisry science we heve an applg-

oation of the object of a higher solenes te the sbject of e
lower soience. ¥ham, for sxsmple, im phystes we speek of
light being propsgated in & styaight line, the 1ime In
yusstion 1s neither phyaiosl alons, mor mathemmtical alone,
It cannot be purely physionl, for it is conceived ss being
sorfectly atrnisht. Nor oan it be purely rathemntierl, for
it 1s ‘he physical entity of lighs that is being propacrted,

Consequently, 1% sust be both phk sical and mthmntical as
the same time.

But such a line does not exiast s» such in
nnture. It oxists onl: in t e mind, It does not however

exi;t in the rind nerely throuyh s a8l .pla precess of

abstyaction. Rether it is born there through en uot. of
compomitfon on the part of the intelleet. Al 1% i
sxtremely importent to grasp the differsnce betwsea the
conposite ghermoter of the notion of the Lhysico-or the-
mitioul line, and the compoaite charwoter of the motfon of
"raticml eaimal®, for exnaple. In hhe letter eese the
caposition is nos crsated by the nind; 1t s serely
ddncovered bWy 1t. ‘ Thot 4s Wiy it comea inte being through
a sixpls procens of shstraction. JIn the forver cnse the
oompesition o arented by the mind, It is a priord in the
Kantisn seuse of the term. This 1s an importsat point $o
kesp in mimd. It will be of vital importanse when inm
Chapter XII we come to discusa hew asny consessions &
reslistie philoscply of uathemat:sel physies mmst xake

So Kentisnimm. Put lest confusion erise 1t must be pointed
out imrwmdistely that even though creeted by the mind, the
union between tho two slements in not completely loricsl.,
They are brought together by the mind - - but for en

sbjeciive reaamm, - - -

Low thfis composite charncter of the object of
the intormediary sclences givea rise to & usorious
(25)
dirficulty for Jchn of .;t. Thore.s. ror an ohject thet

19 con..uituted by the adultion of sn mccide: tsl dliferonce

=
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‘ | ' _ Johm ef Jt. Thiwns selves this problem by
cen hnve only an accidental unity, rmd it ssems impossible '
. pointing out that @ acientia redia doss not heve ne ito
to have 8 scisnoe that is essentinlly and apseificelly one s .
: y ud direatly ths coupoaite of the two
if the object is only eccidentally ona: “de ente per : objeetd M _
’ slempits vonsidered sa en @coidental beinr. Rusher it
accidena non dotur scientia per se.® It is i-possibdle E
considers directly only ons of tie two elemwuts ~ - not
to bave sn essentiel definition of a bedng thrt ia odly ; .
abepolutsly smd bWy itaself, Hut in so fer ds 1t eonnotes the
accidentally one, sinoo the definition gives the tucd g . ! ‘
other nnd ia modified and faformed by it. Var exmcple,
ost, which is soothing strictly one, t:nd%lng that ia ) ! .
. the saiones af optica, ca the very neme impliss, has oa
only mccldentally ene does not conaist of a gmus and its i -
X ; ite direct objest "the visusl“. Howsver, it does net
8 scific difference. But the unity of a mcience is :
' : considey At independently hy Ltself, bus in se for as it is
deternined by the u:ity of itas definitions, since, na » :
' " dstemmined Wy certain mathemiticsl prepertiess and thus
#aw in the last Chupter, definitions nre the principles i
it 1ia poasidle %o eomﬂ"t a gertein objeot as being
of every seiance. ,

uhntmo‘m knowable E s and as deing the source

Perbaps one might be tempted to think that tbis ' of osstain mecsamEy sotensicte tmn-. evea though in

3
R0 longer constitutes a real problem, once we have grented , order to be the source of thoao truthl it requires the
that the intermediury scienees '.ro not sciences in the' acoidontal addition of an extrensous slement, Tor there

strict sense of the word, but dimlectics. o buliove,: nre & number of vproparties which do n ¢ flow from an object

hovevor, thet this would be eu illegitimete inference, when 1t 13 merely conaldired sbsolutely by itwelf, but
: q‘.ﬁl’:ﬂm A mntdml A dmmiand, pedjtied, and

For though thass sclances axe dinlectical they are not; o
sophistionl, snd enly -obhinﬂ deals with sns per accidens. k.

lntomd by a osrtain .lqunt. which, though aceidsatolh

“hough they are not solonces in ihe striot sense of the to 15, is absolussly moéaaary in order for thcse properties

word, they must proceed ad modun acientise. tonsequently,

to arisc, For exmample, there sre u.rtain propertiss which

*he problon 1s still relevent. flow from the notion of soundt vwhen 1t is ocomsidusew not ty




itsslf nlone, but as determined by mumber. In other werds,
slthough the uniom betwesn the two elements 1s acoidantal,
the counetation is not accidemtal, since by meuns of it
carfsin Necessary properties are revealed. Perhops a
sim:le anrlogy wil) edd clerity to this point. sternity s
sosthing eccidentel to e i the semse that R0t all mem
ore nscoastrily fathers. Neverthelesd;, s number of essem=
tind pmminMﬂﬂtbml-deIQ is
considered precissly as comnoting the motiom of paternity,
whieh do not Irl’ when it is eomaidersd indepandently of
this deterriinasion.

IS must Do moted here in pussing shat 1% i
Precively Bessuse the mathemsiieal slement saters fato the
ob jeos ot nathemtical physiss Wy way of mere esmotatiom
thet the role of mihemtiss in physies is esssntinlly

funoctionnl and instrumentnl,

tiow since the ob ject of & mixed sciense is &
intelligihility, the question arises whather the rbatyrmo-
tion eaployed in it is dual, or apecifioelly oms. John of
ite Thomas explains thet it is only ons, and thet ia o
n6eirl 1rteredinry cbatrrotion thrt stsnds in betwoen

the two levils of intelliribility fro. shich the elements

' G, . D -TéMATQRere 4!

hove been borrowed, snd that pardfieipetes in the mature
of boh,

eod vers addituy de Susies ot rlils seientiis
subalternis, respondetur in 1llis nom esss
duplicen ebatrestiones, sed uniean, cuntenus
prineipie superioris scientine ex erplioations
ad talern smteries redduntur ninuas ubutreota ot
Samasquanter pertinentis ad diversas spesiem
in pomeve seidilfs, ot illa abstyestie, quem
indwunt in tali tmteria, uniea eat, o8 1dee
aliquid pardieipent de utrisgue, unies temen
nbatractions, siout nedium unum sxistens dieitur
Portici;aye ab extresds.(2Y)

The signifiounes of tha Thosistie doctirime

of weisntia nedia has not always been soryeetly wnder-
stood, Thus, for exusple, PNM Bulaen writess

QUAasS eux sefensise 4oat an & 4'ailleurs

Nemonp casics T i etees 1ot et I

foul y voly qu'wst ainple assident historigue,

Guelques problémes, plus feeiles, aveimt requ

Gos péomitres grees dos soluSiens fort preaises,

ot dowd 1o sarvetdre mtM-mtigue Steit @ds lors

plus asouss, (n x dewd pu eroire que 1m thiorie des

cardec vibrentes, 1n cetoptrique, 1testrononie, se

distinguaient de quelque :mnidrs des eutres partiea

moins evalubes de 1a physique, 18 d1ff6rence n'oteit

o endant  qu's;porents, 0o.ms on 1%z soul nd

plus heut en felsant veloir des elémente seth’= ticuen

iplieites des forrules ruddmputaires du lengnge
tafllonrs Motitigussent

. b
002 solenewn indermsiinires ' intervelonert Jameis
directemens darz la clnssiffc- tion des sciences, mn:is
sont souluscnt ajoutfoa dans les réponoss aux
cbjections. &llex me ddTivent pes on srfet nor-elc-ent
da 1r: th'orie: des dlgras a'ubstroction, muis » nt des
dontos de fuis, ceser géurntes d'eillours, us le
thortcien intdyre coc e 11 1o seut Giis une @ ntle ae
qui e leg prevayell ura. (L)

l
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78 fail to sce any fowdetion for the objestion
thet the iuternedinry solonoes do not suter directly imto
the gleasiffention of the solemess. Iy the very fmas that
shey ure lnfon'wdll 1y, they oliviously eould not be put .
diruotly into any ome of the Shree gwneral Wpes of hw"-hdm
thut are busved on the do;rees of abatrection. If this is
whet Professor Selman hns in mind shea he seys that they do
uot darive mrmlly from the theoxy of the degrees of |
abatruction, his owservetien is perfeetly trwe. Bus then 1t
is an cbsarvntion that is utterly lacking in significence,
On the eher Mand there 1s a mease in which it mist be said
that they dsrive anscntially from the degrees of shatraction.
For 1t is only by seceing tluse scisnces precisely as inter—
madiery selences, that is, as eonbinatisns of two different
levels of h;touu;fnuity which arise ous of two distinct
kinds of sbotrection thrt we oan understand their true
natures It i3 uttorly inpossitle to gresp the neaning dr
tinsse sclencesn nxeo'i:t in relztion tu . e degrees of mbe
sireotion. Thit 1s wy it 1s coupletely falee to say that
thiey ere mere “foznses de fait™ whieh the philsecpher wist
forge erbitrerily iut: a synthesis which hss no n tursl
»lice far then. HNor did ..ristotle or tny of the great
Thasists evor show :ny signs of the erberrvesment of which

Crefo3.or WLE nosattka,
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we foel that perhaps enough hus already besn
@214 $0 show that the intermedisyy soiences wers far from
being "a simpls historioal acofident,” and that the
diffe-ence between them und pure natural scisnos is
ossentinl and not werely n)?pcnnt. The further analysis
which s to fellow will sdd clarifieation’snd confirmetion
%o these points. tmthematical physics is specifioally
distinet frem pure naturel science becuuse it comtaina an
sssentis] element taken from the seiumcs of methematics.
And yot the introduction of Shis extrinsioc element into
experimental physics is necessary and not msrely arbitrery.
The ancient Thomists noog:n»nd elearly both of these points.

‘u for the remerk that the theoretioal ixportanes
of the in;.mdxuy sclencss has besn greatly exaggersted - -
we feel that the contrary is the case. The grest epistemo~
logtoal implications latent in this point of Thomiatilc
doctrine and its relevuncé for modern physics hive

scurcsly becn recognized.’
3 PRI S . .

4.Sclentin odia ard ‘Bthemutictl hysics.

7o discover thia spettal charscteristics of mrthe-

! e
m tical physics as a scientie media we rmst turn to the two
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A thet is explanatory in the strict sense of ¥he word, Shad
svotal texts of Aristotle amd 5%. Thamas mextiomed ia

is to sny a soisnoce that assigns the proper reason for
Zhupter Ie As has alrsady dDeead explained, the text from

things. It 1is knowledge that is srrived at by a propter
e Poaterior dnvlytics is imtroduced in connectiea with

quid demonstrotion, that 1s to say a demonstretion which
ths discusstion of the two types of dsmonstration;

demonatratio quim, i.s. demonstration whieh arrives ealy
at the existenes of a fmst without being sbls to give its

proves that a property belongs to & subject becsuss of
ita vory sssence. A scientia quis is e science which

arrives at the faat that certain things oxist or happen in
Proper ressea amd esune, and desomstratie yropher guid, 1.0.

a certain wey, but it camnot mssign the proper reeson for
demonstret 108 which gives the preper reasohe After poimting

the fact. The danonstratio gh which gives rise to this
out how these $wo types of democnstration diffar in the

i Sype of socienoe may be ons of thres kinds. In the first
same sciende. aristotle and St. Thomnas go on to explain how

place, it may be un 8 prieri demonstration, snd then it
thay differ in different sciemess, and firat of all in

consists in proving an effect by its oause. But in this
scisnces whieh are subaltarnated ome te the othar, And

cose 1t is alwsays s Guestion of the remote and oocumon
they state that in this latter cass it pertaims e the

csuse. Secondly, it may be an & m-nrtori dsmonstretion,
subalternuting scienos to know the propter quid, f.e. the ’

whieh prives the ( muse by the effest; and Shis meyde
proper reason, end to the subaltarnated saisuce to know the

(29) either inductive such ks is fourd in the stwdy of mature,
quia, S.e. the simple fact. Both Cajetan and Joha of St.

(20) or deductive, such as is found in nztursl theology in the
Thomas insiat thut in weking this statement Aristotle .

demonutyation of od's existence. The last type of
wua spsuking of something that is sseciml) %0 the kind of

demonstratio quin is known ea deronstratio & sirmlt:neo; 1t

mubelturnation found in muthest:ticel physics snd not some-

. in the Mn?l bt “, of the &F
thing that 1g samon $¢ ali typea of shealtematiep,.: - - { ‘faw 00 IR R e By wl 1.; s
by the existence of its corelantive or of smthine that s

In order to wdersteand why this is so we muat distinet froa 1t only by e dintinctio retionis ruticeinzntis.

try to gresp the difference hetween n acientis propter quid

«nd a sclentla quin. +« aclentisa propter quid 1s a scisnce

N

e
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3ince we mre deeling with the study of nsture,
we are interested in the type of scientis quia thet arises

from inductive a posteriori reamoning. DPut lest confusion

erise, 1% st be pointed out thet in mathematicel physies, .

it 1s not the whole of physios (in the Aristetslian sense)
that is subalternated to mathemrtieos. The first part of
naturel 4doosrine that is known en philosophy of nature doss:

not enter into subalternetiom. IS enn reduce its

dencnstretions to its own self-evident prineiples. Ib uses:

indugtion, $0 de sure, but & type of imluctisa that srrives
at exalytie end nod merely synthwtic propesitiens. It ias, |
thervefore, 3 deduglive ns wall as an tnduetive sclienss. IS
is a weientia propter quid.

It is cau.y th- nnhcn-l prolo-g:uon ot

philouop)v of nature, known as experimental science, that 1-

subalternnted to mathemntics, Thia pert of natural doctrine

uses 8 type of induction that arrives only at synthetic
propositions. There result from this two irportent things
to bo moted abous prcrinontll acienoo. First, it portam
HWAL L s e b BLGGRLr: .. ,.L\-' . - et
to the type of kuowledge known as solentia q-h. It umot
arrive at a proper propter cuid. The best it een do is to
consliruct an imitation, a substitute propter quid by mesns

of hypothesis. 3soondly, it 1a not even & sclontism quin
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in the atrich senss of the word, for it does not give

wartain knowledgs, but only probability.

Now in thoss two characteristics we find two
reasons why experimental -nlenoa; inevitably reaches out to
matheant ios. For science is cor;tain knowledge of things in
thalr u\uo-.(m)m in order to heve sciance in the full
and perfect ssnse of the word, 1tfhon causes must be the
proper osuses. That ia why nhinth quis is releted to
scientia propter quid,as sn inporfect state of ssience to
a perfest state. That is why .il scisntia quia sspires to

scientia Eoptar quid. lYow -xpéﬂnnm saionce is neither

oertain knonlodso vor is it kmdodgo of things in their
proper omuses. Henes it hes a doubls reason for resshing

out to a scientim propter guid, “f.e. methematiss, in order

to obtain for itself at lonst a substitute certitude snd &
substitute propter quid. That is why the subalternation
of physics to mathematics 1s not an historicel aceident. It
is thoe result of a necessary and inevitable aclentific
tondonqy. In this oconneotion J’ohn of St. Thorms writes: w
e P otft1a WY SEANEL el matbemsticke, '

quas usgus sd mensibilia sxcurrunt, pertinst scire
scientia quia eo quod rea aensibiles per inductiones
attingunt et maque ad experifBntism descendunt, i
auten ille eadem, quae per experientiem cognoacunt,
velint scire propter quid, neceasesrio debent uti
principiis traditis a rethematicn seu & scientia
subalternante. {:5)




In subsequent discuasions we shall adduoe fuller evidenoce
to bring out the necessity of the sudaltermmtion of physics
to mathematics, but perhaps snough hes already be-n said
to show how erroneous is the cpinion of those modern
saholastics who hold that the grow:ding of physics om
mathamntics is a great and fatal historioal nhtako.(&)

Az John of 3%, Thamas poinss ont.(“lhn we sy
shat the mubalternating sclence of msthematies knows tho
cause, ar the propter guid of the matwral phenomsna, this
does not mesn that it pertains to the subalternating science
to know the sonclusiens of the sudalternated ssisnss sad to
demonstiyete tham. This would msan that amthematiss would
dsscand %o sanaible matier, and in exder to do this 1t
would have te sbanéem i%s preper abstrection, and thma
estss 30 be mathemmties, The expression merely means, as
Cajotan oxphiu(S)thlt the subaltermating scisnce knows
the propter quid in an abstrect and generel wey, and 1t is
the subalternated sgience which tukes the general nrinciples
that are given to it end appliea tham to 1ts own perticular
subjest matter. This is what ASGAMAle snd 58, Thomas
hive in ﬁind vhen they point out that the one who kmows
the reuson does not heve to know the hct.(“;t should be

obvious {rom what haa bean seid that whon Aristotle and
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St. Thesms say that the subeltermated science l.nou only

the guia, or the faet, this moans by itself, independently
of the subaltermation to the higher sciencs from which it
reoceives its principlos. YXar, by virtus of ils sudalter~
nation the subaltornnted scionoce is able to know the cause

as well as the fact,

Just aa it is possible to havs sudeltermation
in the striet sense of the word witheut the two sciences
being related to sach other in such & way that the one kmows
only She fact and the othar the reeson for the fact, so it
s poscible %o have sciences related in this way without
being subdalternated to ou‘ch other. Airistotle gives a
sizple example of this taken from the science of M“lnofsv)
A physician may learn from sxpsrience that ?lruln vounds
henl more alowly than other kinds of wounds; but 1t is
geowmtry shich gives the resmon fer this: the absence «f
tngles. Thia, however, .oes not mesn thet medicine is

subt.lterncted to remietry.

Cee - liom 3o Themas nelaes 1% very cleer that in mathe-
motical physiocs we really apply abstrect mrithen tierl .

entities to the phenocnsna of neture.

?erspectiva applicat ad linesm visurlem es  use




_the mathemstical linma, but with the physisal line which
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demonatraniur 8 geometria cires limesm abstrustang
ot harmonion, idest musica, applieat ed sonos ea
quas aritheaticus considorat eires proportiones
numarorum... Perspectiva accipit linesm sbstractam
secundiza quod est in eonsiderations mthesmtiei,
et sopliont oam £d muteriem sensibilew (38)

fhen & anysicist spesks of light being propegeted in a

atraight line his oslculntion proceeds from mathematical
atraightness. Of courss, he is not properly concerned with
connntes the mathemrtios) linc that is appiied to 1t. It

is extremely inportant to keep in mind that it is actually

the abstract mathemeticnl entity that is applied to nature. ‘

This appliestion is mot werely the reverse of
xrthemmtical cbstreaction, It does not comsist merely in
Litting baek into semsible matter what was lifted oxt ef 1t
by the second decres of formal sbstreetisa, For; us we shall
see in Chapter VI, the -abstrzction that is found in mathe~
m tics 15 different from that found in all the other sciences
in this that we cennot go buck to remrlity fron the sbstr:ct
notions end find thom realized there. Thereis a world of ’
N e e e Tt e 7 e v
notion of straight lins. Im the first ease, we can find the

notion of men rselized in the concrete. In the socond case,

althowk we can find a line in neture, wo connot find a
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perfeatly straight line,

alihough we wmm§ pass fryom the -'u'u of
snihexmtics $o the world of plyysieml reality by a process
of dinnt conoretion, which would simply bs the mnrﬁ
of abatruotion, we oan do eo hr ] pr;cou of extrinsie
application. The fmct thas shis is merely an appliomtion
and not m direet realization shows that the matLemnticel
interpretation of mturs is n.o-e‘rn.y a scientis welis,
It also shows thas the M_M whioh m.themstios
spplios to the study of nahlxu always ream:ins in soms
ssnse sxtrinsie to nature. 'i'hia would be true even in the
hypothetiocal cnse msntioned mlur in this Chspter in
which a -upcrm inteclligenoce would find it possible to
troat nntuml phanomena in hm of uthmtiu in s

-trintly scientifiec way.

¥or ua the methematicnl propter quid smat slso
reunin oxtrinsie to nature in the pense of its being

disleaticnl. 7The inedequacy of all our measuremants and

Shedipitetion of all eur sxperisnes doth with regard Se

ansce end time makes it necessary for us to opcerste within
bn extremely restricted fremie whare no nhenomene crn te

sufriciently accounted for. ' iven thia inzdequecy of our
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asssurensnts and expsriments and ths uncertainity of owr
reasoning, the application of a mathemetical proposition

to & patural sudbjoat must be considerad as something
easontially tentative. The mimd ever goss beyond the
data of experiencs in this applieation, end in so far ss
this epplication insvitably cutratches what is conveyel

to us by experience, th- mind is out on its own, so $o spesk,
A4S & conseguencs, the subjoct formally mttained is never
wholly divoroed from the port played My reason itself. Ak
10 the sxtent in which Shere is im the subject something
coming from reason alons, the subject iteelf wust de oallod
a dialsctioal sntisy.

It is elesr, therefors, that in mth-utio.d
physics we onn Rever trrtvo at snything more than &
provisiocnsl snd substitute propter quid. This is -ttut.l
to by the history of physios. In Newtonian physies, for
extiple, the propter quid for many nu airsl phenomena was
found in ruclidian guametry; 4m insteinisn ohysics the
2ropter uid for the samé phenomene is found in non-iuclidian

- gepmetYy.

R 132
As we jiave ssen, physics reaches up to mmthematics

in en attempt to esocape the dimlectical ststus imposed upon

1t by its lask of trus universel mecessity. But 14 fs
oclear from whas has just been said that, because nuthe-
-ﬁticu cannot provide sa explanation that will give
universal necessity for she mesning of nrture, physics does
not suaceed in eacuping from its dialectical status by
becoising subnlternated to methemetics. In fact, 1t be- '

samas doudly dimlestical.

put for the present the Wnt pohs_ is that
ph:siecs, h&m od' tie oproity of the universe of Qutnr,
1s foroed to go out into a new world to fimd light, and
having found 1% 1 the world of methamstics, it brings it
beck into the materisl world. As Cassirer has rexnrked,
*that ton of h\anlodsi. whope task is to demc-ibe the
real -nd lay baxe its fln.lt throadl. begins by turning
eside from this very nal!ty :nﬂ Iubt)lumtinc for it the
symbols of numbar and mgnihxlo."(m It is a strange v
light thut we briug beck from ouwr exguraion into the world
of mothemmties, for as we shmll see, mothematioal abstrrction
is in ane ssass richer and in anether sense poorer than
saxy other type '«f soientifie abdtieetigh, In 'Shis

connectioh it is Lsportant to note the exnat formelity of

the sxoressions used by st. Thowss in his discussien of
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$hs application d’ muthemcties t0 plysios: *Eniuemndi
scisntise utuntur specisbus idest fo;-r.lnnu principlis,
quse mocipiunt a mathawaticis.” This shows that the
rathemitioal forms in physics ere something easentislly
alien to t7e physicsl world, and that ths role played by

mutoemetics is from ilds point of view purely instrumentel,

In -m-btlmi physiacs, then, we tske a muthe=
matical 1line, for exmmple, end apply it to the physical
line. In other words we conaidar the lester ss if 1t were
a straight line. Mathemwticel plysios is essentinlly a
science of als oh. The line which we introduce into maturs
1o the fruit of our own mbatraetion, and cannct éxist as
such in reality. ¥s have hers a kind of application of a:
priorl forms, sad gonsequently & kind of s pricri knowledge.
And onos again it becomes evident how puch Kenticniam there

is in mathemetioal physics.

In conuection with this inaiatence that what is
applied to mature is actually the ebatract mathematioal
mtxsy.nmmm-m\-mmm
tion of methernmticn)l physies which st firat glance r.ppeaﬁ
highly nlausible, but which is fundementally erroneocus. ¥o
refer to &n interpretation which would consider the ao~ |

en)lad cihenaticel ontities -orel; ideclizations or 1limit

wmegmemoo |
a—,

‘ it

b

/’/_\

(

\
N
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oases of physical antitiss. Kxperixentsl selense dsels
oonstantly with fdsalimetions and limit cames. #hen a
phystietist speaks of tho laws of yases he has fin mind @
"parfeet ges® whish exiats nowhere ix sature. Does it mot
seen plsusible thet when hw speaks of s "perfeotly straizsht
line” he is likewloe spouldi.ng merely Aor en ideslipation

of u wensibls line, that 1. to sxy, a ssnsidle line pushed
to 1ts limit omse? If this interpretaticn wers currect,
mathesationl physios would nok be & scientis medis, for just
aa the introdugtion of mh idenlisations end limit cages a8
*perfect gas™, does not Mo).n the epplication of = superior
sciense, so neither would the ideelisation of n sansible lire,
This would hring us bask té somsthing sinilar to the dostrime
of Professcr imnaien dlesuseed in the last shapter.

gueh an interpretation esnnot be sdmitted,
IGwaligntions smd limit enses ars not tho'produﬂ of forrml
sbs{potion, but rerely of ne;niive ubstriction. It is possible,
of course, to puah certain physicol entities to thelr limit
ouso and th\uA arrive st nomething which superficislly
ressublep mathemstionl emtitiess ¢ 13 Liheeise peesibls 16
attompt to study neture in terms of these ideelixzations.
lowsver neceasar; nesmtive abatrection of this kind mey be, it

resonins somethin,, ocomxion, :nd doex not sccount for the

geulinr intelld. -ibility provided Iy tle r:-lientfon of the




~3X8=

positive abatrecticm of mnthematics, The grest ratiomnl
olaborasions of imthamtiesl pkysies show $hms 1% is &
upesificslly superior source of intelligidility that has
been introdused into nature which of ftsslf is less retfonnl.

It is true that Y.?m besic relutioms between
vuricdble uantities out aof the smthermtiesl physies is
canstructed ere given implicitly in s ooncrete quantitasive
detorminations of maturee But it is flligitimate to com~
;mu from this, as Profensor Rencirte asems t:o h;“ done,
that there is no subelternation of & lower t0 s higher
sclenes invol‘nd.(u) Yor mathessticsl pliysios is not &
mere collection of comorete quentitative reletfoms or of
scusrete messure -numbers. 1% is esssatinlly & mathasmtieml
alaborution axd interpretation of these fngtsal data, And 1t
is in this elaboration and intespretation that the subalteor-

nation consiatse

+Ltor explnining that ilie subalternstion of
physies to Puthmtxoa consists in this that the former
cots its proptey quid, its esuse and yessem frem She latter,
Aristotle end ‘st.A Thoms ro on to explein the pax:ticulaz;
nature of this enuae.“l) liow the only propter guid which

.thematics cen ;ive to tle study of nature must be in the

line of Torix'l osusilitye !'or of all the four eu.ses the

aly tWpe of eause thet nmznmn-t'xunm
forml eause. -‘rb mutheontical world is a sompletely
wachile world. In 1t thare is no becoming snd hence no
subjest, no apent, no purpose, It is a world of yure forma.
And this gives us on insight into the peculior mture of
mathomotienl physics. If 1t were purely physies 1t would
ry to rescive things iz terms of all the rdﬁr ssuses, Put
becausa 1% is formmily zr_nth-munl it exnsee things only
in the 1igh% of formml oruseaiidy. This 1= en extrenely
frportant point, and we shall returr te dsvelop it 1cter.
For the mament let 1t suffice $o hesr In mind thnt the eause
which w Shemntics consrid tes to physies s n the gensral

1ine of fonml ssunality, and pertains in porticular to the
structural order.

low since mxthemtion) physfes is an intermediery
sciunce hetwesn phystes snd mathenntios, 1t ia nocossery to
try to doternine to w st oxtent 1t perticipates 1 hoth of
thess sciances.loes it pertictscte ir both of then iu ecusl
Boamire, s8 to spunk, or foes none of the two predominate
vl i Vi il e Yiln “Bren ‘r1d wp 08 Wi fotat
one mi;ht erat-y b led to deduce conflieting r.nsf'e.ra to

this question. ¥or in discussing Sbe structure of s -ixed
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sclcnos we atated that an aecidental element taken from the
objsct of the lower science is added to iha object of the
higher scienoce, From this 1t would seem to fo'low thet v
the most important ele.ent in the objeet of mtmnmth:ull
physics in the element taken from mathamuticos, and that fhe
physical element 1s merely an accidentsl addition to 1t,. (n
the othar hand, whan the question arces mbout the kind of
unity found in the object of an intermedinry acionoé wo said
€hat tho objeat whieh mtham tiorl physics cousiders directly
and per sa ia the physafocl elecent, end the m‘hnntiml
elemont ia ym:ght into tl.e consicderstion in a kind of

cblique fashion by way or connofutlon.

If we look for ths solution of this sntinomy in
the writings of Aristotls and St. Thamas, sur diffienldy is
sGgravatod. For on the one hand, Aristotle -on's to class
tis physico-matiemusier) sciences among the mathemmtieal |
st.iencol.(“)l'oreovar, we read in daint Thooss thet thess

sciencea are "w gls saffises mztheratici,a, cule in corum

considerstione 14 quod est physici, eat guisi maturule;

{e3)
qued sutem mathimntiel, quall formale.” - ' and Jokn of

it. ‘homus seys: "aitrologua non apit de cocle et

planetis, ut sunt entia mobilia, sed ut mensurabiles

sunt soruu; motus et mscundum varios aspectus diverasum
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proportienem induuat, quod mmgis persinat sd mathematicun
quoa od m-am-(“) On the other bhend we sre told My

St. Thowas that these ut@l ars move physieal than
rathemationl: "Hulusmodi sutenm scientise, 119.% sint
modine futer sclentisma ncturelem et metismatiesm, Semen
diountur hic & ’hilosopho eses magis neturcles quam
wthemtione, quis ummquo&qu denominatur et lp.cmi
halipt & ternine; unde, quis harum seientiarun consideratie

tenimmtur od ntor!n ntﬁrdca. licet per principis

.There s a taxt .h the Swxwm which, topether with
the pommutary of Osjetan, ‘throws 1light upon this spparent
parsdox:

Quilibet heditus foremliter quidsm respisis u-diu
per quod aliguid nmdt\n-: materinliter sutem

14, quod per medium ooawnimr; ot quia 14 guod
ost romlo, potius ont, 1de0 1illse scientine quee
ox principiis mathematicis concludunt circa mmteriem
nturelen, mayis cun methematicis connumerantur,
utpote eis ainilioreu, licet guentum ad mutoriem
wegls conveniant our naturwli; et propter hoc
@icitur in II Phys. quod sunt megis netureles.(46)

To tils text Cajaten zdds the following rosxrks;

e IR respunaions sl tertium sssuidf artieuli nem
" dfeftur quod sclentiee nedlise mmnt magis mathemeticee
quarm paturales: oun fulsun sit, absolute loguendo-
quia simpliciter sunt mscientine petureles, utpote
pau etstrchentes o isteries sensibili; omnis enim
sclertia non abatruheda o matorie sensitili est
ntureiis, ut patet VI tet. Ted dleitur quod

(45)
nothemmtioa procedant, mg:.s sunt e turcles quanm mathertticee,~




que

Quisa cum geomstris et arithnetioa seientise

nuserantur inter liborales artos. De similitudine

tutem in modo demonstreandi mnifestun eat, dum

nensurendo et quantificande conclusiones moustrentur,

Verun quis medium utruague sapit oxtremun; ot

sclentine {stas ex yarte formne ex nethemotiea

veniunt et pendens, ax parte mterise physicae

sunt: sermones Dostorum pie interprotandy sunt,

si quando ed slterum extresam nimis declinant,

“orhaps & more sharply drewn distinetion wil)
serve to dispel all ecnfusion on this poimt. From the point
of view of its ratioc forunlis quee, methemstisal physics
18 more physionl thea muthematical; from the point of view

i b .

af $%s ratlo formalis,qua, 1t 1a wore methematios] tham
Plysiezl. The retio formelis guse is the physicel son~
sidered 83 somnoting the nathemaiical and as determingd
*PA modiffed Uy It. Consequently the physicel fa ecn-
sidsred dirsatly, wheress the mathams tical is brought i
only indirectly and obliguely. The terminus or end of
methemeticel physios is the knowledge of netura. It ia
not the knowledie of the mathexeticel world tlas the
mtiepedionh pignieias bu strivic for.(Shag. 4y pirendy
presupposed) but of the physical world. Ais we sew in
“Lapter II, suthenaties does ot terminute in ssnae

exserience, and the origin which it Lus in sense

ex.erieuce 13 vi.iy resiote und Jre-gcientific, ether:tierl
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physies, on the othey hand, both originstes snd torminetes
in sense experiesuce, sven though, dus to the role played
By sntheisics, thers are introduoced betwean the origin
and the terminws msny elemants whie h have no counterparts
in senne experfenes. All thias explains why we spesk of
mathesntical physics nnd not of phyaionl Rithematics, And
from this point of view, mumtnmxd uh;wo way
be mbered among the physiosl sciences. As Cajetan points
out In the passege just cited, mrthemmtienl physics does
not sbstract fram seasible mettor, and Jwdged Ly this
oriterion it may be said to be s nnturel scfenve.

Yot 1% would be erronecus to eanclude that
Phystlec-mntbanat ioal Qeunc._ 1s farmally sdentified wich
pure naturel selenes. As o mattar of fast, 1t 1s dlstin-
gullh;d from it lpooincu.ny both by 1%s ratio formnlis

quae end its yatio formnlis aud qua. For in s0 far as the

ritio formslis quae ia concerned, we have just seen that,

while the physioal 1s considored directly end prisarily,

it is nevertheless, considered only as connoting the )

LoXaL bt ool LEenMm b, . . 13l MALL 0D M. PR T A
mihemstionl and ds modified by 1t. FNow thie eommotation
and modificetion introduces e profound chenge. 4is we pointed

out in the last Chepter, the mtio formells cuese of 2ll pure

né twred: science is nobility. “hia, however, ornnot bs seid



O
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to be the rmtio formalis quas of mathemetiesl Physics, ferr‘
6s ¥s shall expluir later on, the introduetion of muthe-
mstics into physics destroys all true mobility by the very
fect that there $a no true becoming sntrinaie to methemntica,
tovenment undoudtedly plays a large part in mathenntionl
physics, but it is movement in the Certosian senss, whigh
is & atete and & relstion, end pot & process or a besoning,
lnthecaticel physice doss not stuly the physical world as
mobdile, but as meaauradlas. An John af St. Thomms says

in & text alreedy quoted, "Astrologus non agit de coslo ot
Planctis ut sunt entis nobilie, sed wg mensursbiles sunt
sorun motus et seoundum verios sspectus diversea propertionem
induunt, quod magiy pertinst od mthl_nuum quam ad phyai;uf""v)
Yot nthpntlod ";)yn;c- doou_ nod i.tag?n” eompletely with
mobility. Pm: thgr. is an ossential reletion between its
Torme) object and that of pwre naturel science. The oxtrvnjo‘,l,y
paredoxical chrracter of ma'lecstical phyaion hes already

baen noted: in order to drnw clossr to the absolute world ‘

condition it drews away fram it by golng out into enot'er

discussion, we may sey that in order to understand the
nobility of the cosrios it preseinds from 1% by introducing

ortlenntics. But the Lrmortent point ia thet in prescindins

~—
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fram 1%, it s tending Sowards . more y&t«'t understanding

of 1%. The limit of this tondenay would be an fdentificatiom

of the fommal object of mathemntionl physics with thet of

pure natural seiemos. Lven shough this limit ecan naver be
reacied, mevertisless thers is in the atate of tendemcy an

essential relation betwsan the two formel ob jects.

In methemrtionl physics there ig .‘ tripio
dlaloctical movumeht. First, ‘there 1s the movement from
tic state of gensrelity tmmrd:: the ultimnte oconcretion.,
secondly, there ia the movement from the state of probebil ity
towards the state of certitude. Roth of thuse diclecticel
mnvmnt- are cosaon to all ox:porhaantal seience., And
thirdly th.ro is the novmnt proper to mathemctical physica -
tho ouns wa hnn Jnn -xplotn.d 411 of these three movemsnts
are intimately bound together.

I'hyaleo-mathemeticsl scionce is diatinguished
from pure naturel seience not ouly by its retio forramlis

quee, but also by its retio rome.lia sub qua. In feet, from

the point of view urt this latter yatio 1t h nlo-or to
gichd. L o the ‘., TRy ,;o. H

-nthc—tlu shan te pivﬂu,"’ﬁ'n as From the point of viev

of the former it 1a closer to phyulcs then to methemciics.

Methenutlerl physies 1s forslly suthemeticel. It gota its

propter quid from mvthes. tics, wnd since the Jropter cuid
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glves thu roason and cause of the naturel ph..n-.n. it
atands in relation %0 the latter as form to matter. 4All
this means that mathemntios) physics proceeds under the
1ight of mathematioul svidence. This would sesm to i=ply

that the specisl type of. shatruction whioh eonstitutes

its ratio formnlis aub qua, &nd which, &s we asw above,
stunds in betwesn met.encticnl nnd phyaiocal abstraction
and shares in the charscter of both, is more mathemstios)
than physical. Though brinoipally methenetiosl i% 1o not,
howaver, specifioally omtheaaticel, sinece 1t ias spplied to
& physieal objsct in order so couatitute & new mubject and
new principles proper to & sciance concerned with physiocel
reality. In other words, though mathematics) physies 1a

fornelly mathematiocal, it is mot spescifically mathematical.

Fraz what has Just been said about the parts
played by methemntics snd physics, it should be cleer that
when we sty thet methey ticel physics ia formmlly westhe-
metioal and materially physical *hia docs not menn thet the
furmrl objoot is matuematice) aud the materiel object is
Prionls. For the obiestum Sovmls qyed s te do with \e
physical world. :ome modern acholastics seem to be cop=
fused on this point, e It sbould also be clear how

campletely sristotle is misrepresented by Professor ansion
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when he writes:

On voit donc oomment, en Scartant de la physique,

pour les assigner su docmine trthAwsticue les

sofences mentionndes h 1'instent, iristots a

mancu 1'ocossion de treiter X fomd sur des

cas ooncrefs parfaitement sdaptes, e problime

de la différence entre une £tude philosophique

ot une &twde purement scientifique de telle ou

telle portion du wmonde metériel, (49)
Aristotle in no way removed the physico-mathematics) sciences
from the realm of physics. If hs listed them among the
mothamationl soiences it was mersly becauss they are formally
muthemattcal. And he took mu to point ocut explicitly
that while thay are closer $o mathemstics from this point
of view, Shey are at the sams time more metursl than methe-
matical. In his mind they wers, of course, specifically
distinot from pure matural solence, but this did not remove
them from the realm of physics, sines Sheir whole reiscn

d'8txe was to get to know the physicnl universe.

At this point it 1s Interesting to compere what
hea besn said thus far sbout the nature of mathematiocal
physics as a solentia media, formal ly ?th-ng}ul ‘tml B
-Nr;nny ply-hnl. nthmm from ubart vinstein,
ane f which hrs elr -edy been quoted. There is s remerkably

close affinity betweonu what the ancient Thonista taught

ehout mr-thertitical physics as fornally mothemt tical srd whet




" Kinstein hos %o say in the following limes; '

It is my conviction that pure mathematical oon-
struction enables us to discover the conocepts and
lang eonneqting them mhich give us the key te the
understanding of the phencessna of Nature. Lxperience
can of course guide us in our ohoies of servisssble

. mathemrntioe) sonoce,)ta; it oannot poassibly de the
aourcos froa whioch they are derived; exparience of
course rermins the sole criterion of the serviessdility
of a methesationl construction for physies, bus the
sruly creative principle resides in mathematiocs.(30)

In the sane way, the following passags seems an
exact sonfirmmtion of the Thomistie dootrize that methamstiecel
physiocs is materially physiocml;

Pure logical thought cannot give us any knowledgs
conoerning the world of experience; all knowledge
of reslity degina in axperiense and enda in
experience. The conclusions obteined by msans of
purely rational processes are, in o far as reality
is concerned, entirely scpty.(6l)

lie ars mow in & positica $0 wuderstand with
greaier nﬁcmn & point to whieh scis attention was given
in Chapter I. e refar to the queation of whether or not
tlie role of mathemntioca in rathematiocal nhysica is purely
instmmental, It abould be evident from wlint has been said
that it ommnot be purely instrucemtal in the sense of being

s L S T T S3 g gyl o ot e oy
a mers logiocal €00l or a esomventant Lw. Yor naither
a logicnl tocl nor a lmnguags antera into the very object

of the scisuce that ewploys them. Tiiey re-min essentielly

extrinsic to that object. wut in mxrthenrtierl hysics, en
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oleneut of mrthe$ics enters inte oﬁl-tim with a

phiysionl elsment to constitute the very objest whieh specifies
that soience. And yet beesuse it dces not enter into it
direstly, Wt in an oblicue fushion by way of connotation,

and beoause &s & sonsequence the objeotum formale cuod,

thet is, the thing that metheiw.tical thysies {s trying to
got te knew, the thing that fe.the terminus snd tho ond of
the \mo}c ssionco, is scmething ot the pkysioel world, and
not the mathssmtical -oru.,' we ny oy tﬁnt in this sense
the role of n-thcnnc.- 1is My functionml, MNethemstics
1% epleyed in physies only as a means to get £o know the
physisal universe. is Protu-or"mbln has pointed out,
the physicist who loses .ight of thia purely functional

sharacisr earnot fauil to pervers his solenee:
[ - B
Parce que la fin du savoir phyaico-mathémsticue
est Sout do Néme la neture sensible, ls physicien
methinticien, & tendance mathémmtisante,pervertit
sa seience, cuand 11 se ddénintéresse des chosss
naturelles elles-mémes pour ae coaplaire, corme
dans un terme, dens l'ordre #t ls besutd de son
objet formsl, donc dens 1° tum ut sic, en
tant que oelui-cli est un com-osae accidentel et
osuvre de sa reison, et pur: substitut de le
nature. C'est un crtiste &gure om frustre, ot qui
50 sort de la mature vomse d'une matibrs swvrable.
- 0o Pt eske, 1A Srige on fin.es'Yul cotimwpen v
ssulermnt, et prifere contempler 1'csuvrs de
et raison plutot gue lu nature, cui est 1*ceuvre
de 1'intelligunce divirns.(3P)
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imile Laysrson mekes ths follewing eamssntery
on tha pivotal text of tl.e ;oaterior Analysics in which
~ristotls axplaina his eouncsption of meathesmtical pliysics
8s an intermsdinry scienos:

11 y & évidomuent, dans cs dernler rorceau une
sorte de tendance panmethématicue, laquelle n'a
pus mayué d'enburrusser guelyue peu los
oaxxsntateurs dont certeins méne ont eru pouvoir
obasrver qus le 3tegirite, transgressant les
r¥gles (u'il avait posks ailleurs, pareissait

blen proser 101 d'un genre & wn sutre.(Mote: Cf.
notaxent la note ds herthileny-stifillaire,
d'Aristots, 3.III, Paris, 1842, p.B5). ais =i
d'an feit abstrection de oes passages, qui aemblert
plutdt un hiritage proveneut des philosphes de
1'Acsdénie, la peaste &'iristots s'avire parfaitemsnt
orisntée dans lc mdme sens que oslle de Rosanguet,
tout en $tant en qualque sorts plus extrime gue

celle-ci.(53)

It is extremaly diffioult %0 £ind any txmce of &
teudency townrds pammthemtioism ia iristotls's dootrine
of methesmtical physies. He never fdentified msthematics
with physics. On the ocontrery, throuch his dootrins of
subsliornntion, he kept them both distinct, wiile at the
snae $1:e recogniiing their intimete relstion. Is nevar
held thut the wiole of phyaics aould be subslterunted to
mthemiiss, to say nothing of the other scievees. ‘ueh
loas 414 he ever atte:,t to ersct the metlernvrticsl fntore

prstetion of renlit)y into e muetajlysiss Lor hove any of

his .oreat ootrient:Lors = = thone who hrwe undrratood hin
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dootrine most scarrsctly and givem it most genuine aod
integral dsvelopment ~ ~ ever manifested the alightest
eabarressuent over this text fram the Posterior Analytios.

Ou %he contrary, they hawe considered it to be in perfect
harmoxy with all of the spistemological principles of the
Aristotelian synthenis.

There i- no difffculty in admitting an
influencs of the Aomdey upon this partioular point of
Aristotle'a dootrine. iristotle hinsslf wonld certainly
ba the laat oms to deny hh great indebtedness to Plato.
But 1t ix not, as Heyeraon suggests, a h_otominemn bit
of doctrine that was mcoeyted by a kind of strange
soncessaion to ecclesticism. Rather it is something that
has been purified of Platonist exageerations and brought
into perfect line with the whole body of aristotelisn
epiatemo ogy.  Am for the ghrrge that thia text represents
a tranagresaion of rules laid down by Lristotle elsewhare =
we huve alrendy conuidered ti.is point both in this Chapter
and in the lnst nart of Chepter II, and there 1s no nced

of reoonsidering it here.

Theae remwmrks conclude our explenntion of the

basle urineciples underlying the Thomistie philososhy of
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methem:$1cal physios. The chaptars which avre to fo low
¥ill be an slaboration of these. As we have seen, there
&re two pivotel points around which these principles
revolve: the nnturs of tha distinotionm between physics
and mathemutics, rnd the nature of sclsntia media. The
next three ‘hapters will be a dovelopment of the first
point, and the remaining cnx;toru a development of the
sscond. Ths next two Chapters will be devoted teo an
snalysis of the sqhneo of. nbtpre, wd the one -1.‘0111;'133
them to an analysis of the sclence of mathemetics. The
study of sciantia medis will £:)1 paturally in two parts;
Tirst we chall consider the way in which this intermediary
scionce is oonstituted (Chapters VIIT wd IX), s .
secondly we sball snelyme $hs mature of the physies-
sathemtienl world which results fyom Shis medistion
(Chaptars X to XYII).

L S0 VG S A S . e 2 vl el Ehan Wy b oyaar

CHATTER FOUR

CO:™0S A:D' LOGOS

1. Novoment Towards Coneretion.
; .

Attlubq;lmuagotul Cormmentary or the De
Coslo et Mundo, St. Themss ks thfs to sey:

se« Philosophus ostendit in molentiis ssse
prossasun ordimatum, prewt proosditur s primis
osnsis e% principiias usqus ad proximas causas,
quee aunt slementa eonstitwsntis sssentigm rei.
Et hoe sst ruticuabile: nam processus soientisrwm
oat opus retionis, euius proprimm est ordinare}
wide in omni cpere rationis oxdo aliquis inventhur,
sesuaium qugm Pregeditur ab we in aliwd. Et hoo
‘patet tam in rations prectiea, ouius consideratio
mm-uqmmhd-u, quam in retione
speculativa, euius considerstie set sirca ea

quas sunt aliunde facta.(l)

It is proverbial that- the most characteristie iroporty of
wisdas 1s order: -apiontilgest ordixmr'.(z)m psrhaps in no
way does ths prafound Iiadclm of iristotle and St. Thomes
Walteet ASUNL With greater batllimes $3ma by the sedas -
that 1s found in their vrlf.in(;a. Thia order ia sometimes
left to impose itself upon ith aind by its omm clarity

without explicit attention bein; oslled tc it. At other




tinse, when there is speoisl meesd of insisting upon the
right order to be followed, an effort is mnde to explain

end Justify the order sdopted. And nowhere in their
writings do airistotls and st. Thomaa lay such perticular
stross upon the question of arder o in their treatises oa
patural dootrine. It s the first prodlem diseussed at the
beginniag of $ha eight hooks of the Physiss, and time after
tims throughout the subssquent treatises it is brought back
into foous, and the basis Drinciplea irvelved s 1t are
ncon-uarod.(m As we shall presently nttempt to make clear,
the history of philosophy, and ¢ he history of modern thought
in pertioular, have shown that this sepbatic insistence upon
the sorrect ordsr to be followed in the study of neture wes
far from being gretuitous. .

But 1f this guestion is %o be put imte proper
Perspective, we must begin by recelling that there cre t,o
issues involved in the general problem of scientiffe order.
First, there 1s the question of the right ordoring of the
diftereat sslences among thowmelves, and thtg s hgen
treated at some length in Chapter IX. Secondly, thers is the
queation of the right ordering of the different perts of

the seme ssience; this hns been touched upon lightly in

chapter 1I, but we rmst now corslder it it greater det- il
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in so far as {t involves the study of nature.

%« Thomns brings out this doudble movement of

the seientific mind in his Comtientury on the De Jensu et
(4}
Seasato,

ES slout diveres goners sepntiarum distimgwuntwr

seoundun hot uod res sunt diversimods a ymteris

seperebilen, ftaetiom in singulis scientiis, ot

preecipus in scientis nstureli, distinguuntur

partes solentise secundum diversuu seperstionis

ot ooncretionia modum. Et quis universalis sunt

mgis & mtaria separata, idec in scientia

naturali ab universelibus ad minus universalsa

proceditur.
In other words, beth the orderimg of the different scicnces
ndﬂoudnng.tthm'otthm-uemm
detwrmined ly differens degrees of mental sspexstion, but
in ennh cese a distinet type of ssperetion i fuvclvad,
In the case of the apdering of the veriocus sciences it 1s a
question of a separation fronm msteriadity according to
different levels of formal abstrrction, and the natural
movement of the mind is from tho less abstriet to the mors
abstract. In the camse of the ordering of the different
PAXta of the sems selemse, 1t 1a & cusstion of & separatios
frm concretensss according to different levels of totel
nbotruoti-n, umd the notural movement of the mind is from

{5)
$he more abatruot to the leas abdatract.
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xtuommqpmthntmh
s0lence means an ing:-ease in sbatrectnosa. Ais 8 matter of
6
fact, 1t £a just the contrary that ix tru..( )!‘hh refors
»

of course, %o the scisnoces whose object is to knew mdbtontial

renlity. To get to kunow concrets reality bLetter mesns to

et to Joow it with mntﬁ: concretencsa. Mothemetica,
Precisely because it is the seisnee of the sbstrsst qua
abatreot, can nake Progress Yy growing in abstroetaass, ‘
but mmnwotmtmmuutamnumm
must be towerds fullsr concretiocm. In metaphysios thia

nmnhnu.mmmgwwmnu-
of the created ssparated substsnee to Pure Ast. In the
study of nature the movement towards eoncret ion ;aarrlu
the nind in some sense in the oppoaite directien - ~ into
@esper irmersion in matter. - .

Parhaps at rirst sight all this may seem to be
in direoct coantredietion to the actusl historiesl development

of physics. Dlertramd Russell hes clsiued thet ~in proportion

s phyalcs increases the scope and power of its methods, in
that sane prgcrtln it robs its suhjeot-matter of [ )

tretsness.“ SHurely relativity physios and quantum physics
ara irmsasurebly nore abatrect than anything that the past

e:nturies have produced,
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It ecnnot bs danied that iprogress hl modern
physiss has meant an incresse in abstractness. Iut at the
ssne time, 1t has also msant sn increase in concreteness.
Atoaie physies, for exampla, fn -pit:o of its nbimel
constructions (or rether preciaely becuuse of them - - =a
wo slrll explain in @ noment) hes \sx:-o\w,ht us into more
inttmante sontact with concrete mlity than we evep were
before. There &s nothing pu‘doxioal!.n this double
movensnt Soparda poncretensss and a}mttn’cnou. It merely
reveals the fect that modern ylvuh;n is not a pure physical
sclence, but & galsntis media in which physies & science
of the sonerets is subaltermted to mathemstics, & ssience
of the ub-tnct.m)

nﬁhmnptéummruluthth A i

study of nature in so far ss 1% presoinds from subalter—

nation to mathmmsties. That is wly the movemsnt that muat

clein our attention in a particular way is the cne towards

fuller comcretion. Moreover, mn.in mrthematical physies,

the movenent towards abstrnctness is secondary and purely '
" fuiesdiubl, sfnos it whols ‘Thirpese 1s t8 ‘kastat the move- il
ment towards congretion. Thet is why 1% is of extrems

importance $o enslyss the nature of this latter movement.

In the first Chepter of the first book of the




rysics, Aristetls writea:;

The matursl wey of doing this is to start from
the things which are more knoweble and obvious

to us and profsed towards those which are clesrsr
and rnore mowadle by matwe) fer the same things
arc not 'knowsble relutively to ws' end txnowable’
withous qualifiestion, So &m the presext imquiry
we must follow this method and advance from what
18 nore chacures by mature but elearer to us,
townrds what is mores clesr and more knowatle by
nature. MNow what is to ws plain snd ehvieus ot
first ia rather ecnfussd masses, tie siexsnts snd
prineiplas of which besoms known t0 w later Wy
snalysisi Tius we xust sévanse from gsneralitiss
%o partisularei fer it is & whole et is Vesd -
known to ssnse-percaption, end a gemerelity is a
kind of shole, somprehending marny Shings withia
ic, like parts. (9)

It 1s clear fram this capital text that for Aristotle the
boaic order $o be fullowed in the stuldy of nature is oms
whichk moves from ths more confused to the more distinet,
from the more universsl to the more partionlsr, from the
wore abstyvn.ct to the more concrets. But ke Ross not lay
down this principls, which is to merve os the gulding light
throu;hous his long resserches into oature, without seeking
v give it full juatifieation. .and St. Thom.s, in his
cumentary on this passege, shows that this Justifiostion
-nb‘iuththt?-ii-ﬂnh.ﬂndm -

Innstum est nobis ut procsdmmus cognoscendo ab
11s ques sunt nodis megis nota, in sa quas sunt
magis nota nuturne; sed ea quas sunt nobis mgls
nota, sunt confusa, qualia mun$ mmiversaliag exvo
oportet nos sb univeranlibus ad singularia
procedere.(10)

g

Lach of the propositions in this ayllogism deserves attentive
exanimation,

In the first plaoe it is clear that fin ths pursuit
of ascience we must start with those things which are most
knoweble for us, &nd gradually pass on to those things lhl.h'
are less knowabls for us. This prineipls is so ‘obvtau that
it doss not need jJustification. But it so hmppems thot thare
isa an inverse proportion betwesen the knowabdility that things
have for us and the knowability thet they heve in ss. And
we do 1ot have to ssek Very far to find the reason for this.
For, oinoe baing and ocutological truth are sonvertible, things
ure objectively ho-hh acoording to the mseasure of parfection
of being which thay possess. And sinee things have perfection
of being to tha axtent in which thay are iam sct, it follows
that their objective knowrbility is determined by their
degres of actunlity. That is why, if our intellects were
iu thes fullness of actuslity, their order of kmowing womld
eoincide with the objective order of kuowability. But it
Mappe \hed BhAy AY fax frem Peasessing Ui fullmess of
actunlity - - as f:r as it is possible for any intellect to
bo. A5 a matter of fact, they must begin the process of
knorledge from nostic pure potonay - — a tabula resa - -

and gradurlly wnove in the dirction of fuller acturlity.




ADd that is sty the knowability of things for ws is in
inverse proportiom $o the knowability ef things in se. ' In
oiher words, the intellsot mists sequire knowledge, not ia
conformity with its met, but in conformity with 1i%a potency.
If it vers %0 acquire knowledge in conformity with its aoct,
it would suffice for it to exist in ordsr for it to have
knowledge in aot. Hanoe the first objeet of kml@ mast
be that which is most in confoemity with the intellact's
stcte of potontlnlity.(n)

In our discussion of the mature of sbtstrection
in Chapter II we poimted ouk that cne of the diffesences
between Torml sad total abstructien emphaaised %y Cajetan
omaists in this Sdat as wo sdvance in formal sbetrastion
w xre moving from what 1z more knsweble te wa and less .
knowsble in se to what 1s less knowsble t0 us and more kuow-
able in se, while an advence in total abstrection mean; a
movensnt in the opposite direction. ind this sxplains why

in the ordering of the differsnt seiences we must sscesd the

levels of formal Muﬁin amd m frem the lsse cbntnnf

CIEIE: T8

to the nore absatrict, whereas in the ordering of thoa difteront :

perta of the same acience we must descend the levels of total
abstraction and pass from ths more abatrrct to the leas

tbatract. In both onsea we are moving from the more knowable

Tor us towerds the more knowable im se, thas is to say,from
potentiality So sctwality. In the firat esse it 1s a
question of the potentimlity of materislity; in the second

chse 1t is & question of the logloal potentislity of
universality, A

Ank this brings u. te an explamtion of the minoy
of our eyllegime, IV is fafrly hbvieus why the mind, if 2%
13 % follow its natural movement of passing from potentinlity
to actumlity, must begin 'itlia $he more genersl and predually
advance in the direction of th more partioulay. ror universals
oontnuthlh‘nbkdinpurtzlalynlw:ﬂ fre
distinet way, that is to eay, fa petentiality. In ether
wards, the universal mi:ahtmuﬁ-mtmnr

a3 indeternimation to determinntion, and hense as potency %o
act, I

In comection with $he conclusion of the syllogisa
1% 1a necesst.ry to note that the expression "singuleria® does
nat wefelr So Andividuale Mt S0 speeiss:: W have nlreedy
brought out this point in our oritficism of imritain in Chepter
Il. And perhaps it is not superflwous to mentiom in pansing
thet in this whole discusafon Aristctle amd St. Thowas gre

do&ling only with intellsotusl knowledse, for obviously a
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lnowledge of pertieulars by the senses is a prerequisite for
the formetion of universals dy the mind.

The terminus, then, towerds which the whole stody
of nuture wust ever move 1s nltimate specifie soncretion. Tt
does not aim to loas 1tself in the infinite potentinlity of
fndividua) ooncretion - - de st singulis non ewt scfentis. It
must begin with the conmiderstion of modile being in general
and anelyxzs its structure and propertias; from thers it
mast move towards the full and adequate determination of the
uniqwe mobility Shat is proper teo ssok matural species. Thie
is a goal thnt actually trenscends the powers of the human
mind, as we ahall exploin more fully a litsde later; dut
it prevides s limi% towards whieh natursl 8gience must
over %end if 1% s t0 b true o its em intrineic Spture,

The study of mobile being, therafore, is
esasontinlly a soionce that rust ever remain in the state
of mobility. For though frou one point aof view the
gensrealities whieh oonstitute the firet part of thq l.cienco
of nsturé wr¥ The most Satisfying Ter'the Hfill, since Via¥
are ths truths thet are most knowsble for us, end, &8 we
shtll .ressntly sce, the truths about which we cen heve

the greatest certitule, from anothsr point of view they ere

tho least sstisfying. For, by their very gensrmlity and
vagueness, they give us enly a superficial knowledgze of
nature; they provide only e kind of introduetion to the
study ~ material reelity, in somewhet the some way ap the
csommunia ontis in metaphysics provide only an introduction
te the study of Lamterinl being. The trwe ctudax;:t of
aafure will naver be satisfied with the suparfieiality ef
this introductica. Fe will want to coms 4nto move intimate
combeet with comis :ality. 4And in crder to achiave this,
he will mever osase his efforts to sdvanee in the directioa
of fuller sonerstion. Ia his Scmmantary on the Libry

Havegeologioonum 5t. Thomas writes;

Sieub in rebus maturelivus nihil est pexfectum dus
est in potentis, sed aclwm Sune simpliciter
perfectum est, quando est in wltime astu; quando
voro medis wods 0 habans fusrit inter purem
poSentism ot purm actum, tunc est quidem seocundum
quid perfectum, nom Sacen simpliciter; sie st circe
scientiam nceidit. Jeientia autem Guse habetur de
re tantum in universali, non est soiemtia canpleta
secundum ultimm actun, sed est nedio mode se habens
inter puram potentiam st ultimum mctom. jem alf: uis
sciens aliquid in universali, scit guidem aliguid
sorum actu quee sunt im propria mticune eius; alie
Voro scisns in wniversali mem seit aste, sed selwm
A% potonkin ~ -+ Unde Nanifestum 2ot Quod complemsatua
ssisntine requirit quod nor sistatuwr in comrumnibus,
sed procedatur usgus od speoies.(lf)

Aquines points out elaowhere that nasural forms have their

{13)
vary bein "in concretione ad materism." That 1s why one




can some into intimate coutaet with them only b’ delving
dssper and decper into matter.

Perheaps this last point will present n &iffieulty
to the mind. For this delving inte the depths of metter
ray sceq to be leading us in the direction of greater
objective unintelligibility, whereas we stated & fow moRdia
ngo that the movement towerds concretioa means an sdvanes -
towerds things vhish ars more intelligible in se. The
solution of this Aifficulty is fairly sizmple: sven thouh
the things of nature because of their matoriality are
less intelligible in we than fwsterisl things, they are,
Bavertieless mire lubelligible in se in tho state of com-
eTetion with matier than ia the stete of vegue genarality,

w established the M. that ratural lcion;n,
aust move fraom gensrality to ooncretien we musg now consider
the problam of how this movemsnt ia carried out. Thia is
2 question of extrems importance, for it hus to do with
whas is perhkaps ths most widely nlnmdo‘r’stog point or tha:

Loitginlg g, - .i. 37 vioronar [ AL IS 17
whole ] »

It has bocoms treditionsl eriong hist risns and
philoscphers of science to insist with grent snpheais upon,i

the completoly entithoticsl cheracter of the acientific
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nphii of the Renmissance in eomparison with the Aristoteli-
aniam M hod dominmted the ;procodi.ng centuries, Ye are
told (almost inveriably without any mttempt at proof) that
iristotle and his wedisval followsrs hed held that the whole

of comie reality eould be deduced a priori from & few

- goneral prinefples, and that 1t was enly at the time of the

anim;n $hat the sssential role plsyed by experisnce

end inBuetion ‘x tha stoly of vature was first elearly
recognized. This caul-unuoi- of sristoteliantism is so
universal that 1t fe found sven msong those who have won for
thamselves lmddolllg!l. ropute es hiatorisns of seience. tmile
unnr-pu. for example, tells ﬁs in more than one place in |
his {uft;ng. that, as ll#:ranioh-\potnug’ out, sristotle's |
natmﬂ.uiomm m;xv.xn but logie, that 1t was, ll‘
fact, a pcn_logici- ainflar tt; that of Hegel. The following

pasemge from De L'Explicetion duns Los seiences 1a typicel:

s« 8lle (la théorie d'sristots) présentesgnlement -
un essal de &duction globale de la nature.Corront
s'opere effectivament eette dfduction, par quel
MOyeA & 1'aids des eoncapts de metidre et de

forme les ph&x;ginu_‘qo,mutuont,, ‘gt ™
paissions neus sbatenty de 1'exposer fof.Contontons-
nous de relsver que lm dfduction domine le systene
entier. Tout doit se ramencr au syllogisns, et
iristote ne conmaft de @“monstration scientifique
que par le syllogiama, oatte dfmonstration, corrie
1'a justemsnt formuls Zeller, Atent chez lui une
conclusion Msultant de préafses cui sont elleg-
mémes n“oessaires. Clest &u point que l'on a pu
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dire que la soience 4'Aristete était, nom pes

une physique, mais une logique. G'est 1A en effet,
1' fwpression qu'en recoit wm homme élevé 3 1'école
de la science moderns. 1inis il ast olair que,
pour le malitre du p‘ripltﬁcl-., aussi dbien que
pour ses sectateurs de l'eatiquite et du mayen lgs,
les deux se confandent puisque 1z nature ne peut
Stre que logique .... C'est 1k wn état &’esprit
qui, sans doute, parait fort $loigns 4u ndtre. Y1
n'est cependant pas impossible de lui trouver um
perallile & uns époque trds repproohie de mows,
Hagel, nous ls verrcus plus tard, a entrepris wae
thale sinon dentique & oslle qus se proposaieat
les Iomiens ou Aristote, dw moine fert semdlable,
en cs sens que, teut en ne prétendant pas dsduire
la nature entiere, 11 crayais espemdent psuvolr
recrder, par sa mStsphysique, tout ee qutil y
svait en elle d*easentisl. (14)

Iater in the same work layerson claims that Peripateticisn
WO &n even mors extrems form of panlegleism then Hageli~
anism, sinee Hegel did not hold thas ths whole of matural
ssience wos dedusible whereas Aristotls did.- And 2o finds
@ reason for this difference in the fuct that the great
advances xade in experimental scisnce betwssn the time of
Aristotle and that of Hegel could not help dbut influence
the latter, in spite of his *arrogancs logiqu."u:lullod
asainst the decadent Scholastics of the late middle ages,
or agaiust the modaya writers ef isholegiie manwals ( te
which, incidentally, Meysrson seens to have gone to £ind
his *déduction globale”) this acousation bas some Justi-
fication. But applied to /ristotle amd st. Thames 1t is

nothing short of asheer calumny, ‘e do not hesitate to

’-w-/ .

sey that no system of philosophy is mso dismetrically opposed
to Peripatetician as Nagelisnimm.

In khe Mrst place, it is extremely interosting

and siguificant to mote thet im his cowwatary oan the opening
paasages of the Piysies which we have been tryin $0 analyse,
3t. Thomes explieitly exululss the interpretatiea of iristotle
which bas becoms curTent ancng modera historisns and philoso-
phers of seience. Thisz interpreéation had already been pro-
posed as far 'bact as tho tino of Averross. According to
Averross, wian Aristotls speeks of the movemsat from
gensrelities to partisularities hs has in mind a process of
dedugtion or damomstration wheredy the latter are drswn from
the former, im which they sxe already preamtained as perts
in a eaposite whole. S%. Thams' yefutation of this inter—
pretation is precise and $o the points

Saiendun autem quod Cormentator alitexr axpondt.

Dicit enim quod fbi, Innsta autenm est ote., wvult

sstendore Philesophus modum demonstyestionis hufus

scientime, quia scilicet dsmonstrat per affactus

ot pesterfioss seseundum paturam: wd l:“ quod 1bi

aisis intelligatuy de prossssu dossustrenio,

) Asvosubuamie, O ‘suten 4%ast; s-td

auten nobis ete., intendit manifestare, sscundum

oum, guae suxt -'51- neta quoad mos et mimus nota

secundum naturem, scilicet coxpoaita siwplicibus,

intelligens aanposita per sonfuse. Ultimo autem

concludit cuod proocedendun sst ab univesalioribns

ad minus universelia, quasi quoddsnm corolleriwma.
Unde patet quod eius expositio non est conveniens,




quis nom eomiwngit totum ad unam intentionen;
ot quia hic non intendis Philosophus ocstendere

deterninandi: iterum quia eonfusa mem debent
oxponi composita, sed indistineta; nom enim

$ ooneludi aliquid ex universelibus. ocum

Fnare pon S e nireresl {ins, om
The last 1ines of this passage whioh we Jave italieimed
are extrarely important. They show that for St. Thoums
ebsalutely nothing can be deduced from the generolities |
with which the study of mature begins. But in order to
come to understand this point as clearly as poasible, it is
hocessary $o antlyse the nature of the universality that.
is foud in the first part of aatural doctrine.

(a7}
Ammum.n—.'m-umuu.,

of univerwality = ~ wmiversality by predicatien and univer-
sality by emuselity. As the mame taplies, wntversslity by
predication axices from t'ha Poasibility which & univerasl
uction has of being predicatad eof a numbar of inferiors.

It consiats, therefore, in pure conarality, and ap & con-
N, 12 S ety of thts e anetten
Ponsssses, the emptisr, the mapre ooufused, the more in-
doternmined it ia. Beoouse of this indetermination, noticns
end priiciples which heve more universality of predication

cannot be sources of deduction;

their erptiness renders

then barres. Universulity of onusality, on ihe other hand,
arises from the capacity of prdm & mmber of effeets.
Incresss in universality of $his kind mesns an inarease in
richneas and fullness of b.m; 4% means an increese in
Tecundity, since ths effects sctuslly derive from the

principle which possesses this uninrnality;l- fran a sourece.

-:> ¥he potion which possessss the groatest univer-
®ality of predisation is obvicusly the general and eco-
fused notion of being. On the other hand, the prinsiple
“hich possesses the greatest universality of oausality is
$he ubsisteas Being, ox Gad. That is why no greater error
eld be mafle than $0 confuse thess $wo kinds of ﬁunmlitn
4nd i this ocmnestion rrmuc Dekoninek writes:

nuldhqnul'mau-ummh
Philosophie 1ls plus universellement opposfe h

da nitre. Cet idéalisme nous st plus distant.

que le matérialisme; 1) eat, & perler sbsolunent ,
Plus mtirialiste gue le matérislisme; 1l accords
en af’et, au premier gonnu, & l'stre prédicat le
Plus universel, le plus eonfus, ls plus indéterming,
le plus pauvre, le plus .inévident en s0i, 1ln place
qui, dans notre phil » Tevient & Dieu. Ia
position de lisgel est dés lors inférieure, mine

€. gslin.da Darid de. Disapke. "gud studbingime. .
posuit Dewn eese materism primam’. (=, q. 5, &,
8, e.) Car son prineipe en soi premier a plus
reison de matisre que la mativre physicue,(18)

liow the eenernlit.ilen with which the study of

nrture begina possess only mzfivcranlity of predication,
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From this point of viow thay are the saptiest, the most
Snfetermined, the nost oonfused, the most superfieisl of ell
the truths that cen be learned about the commos. That is

why tley camnot be sources of deduction.

There ars some sclentific firat principles which
have 20t emly wniversality of predieatioa, but at the same
tine something which ray be sompared with universelity of
causality. Thess are fourd in methemmtics, snd that is why
frou & few prirayy axiaas and postulates a whole gecoetry
can be rigorously deduced, There is & world of diffsrence
betwesa s prinsiples from whieh mathematics takee its
start and the gemeralities which ecnstitute the begimning
of the -m:qo 9T sature, lathematiss een progress Wy
sheer deduction; the acience of msture eamnet. Yot dpduetion
is sooething for which the mind instimstively resehes out,
aince through it men omn become prior to things amd in some
sense tha cause of them. And that is one of the remsorns why
it is inevitable for the science of mature to bs subalter-
mu-th-uuulht-m-th“ln

some extent at lesst into a deductive clt-.

But for the moment we are interested only in the

woy in which the study of neture advances from generalitles
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to fuller concretion. Enough has becn said %0 show that

this eannot be acoomplished by meens of deduction, That
lsaves us with snly one altermasive: experieuce snd in-
duction. IS is important to coms to see that the
potentinlity mtive to‘lq intellsct not only demsnds thet

we bom with mnllttol‘. Wwut also thas in stteapting to
mmmppmlhlnnhhmymph'
scoplete depenisnve wpen the data of experiemce. And thus

we ars brought $o @ eenslderation of the part that induction
snd oipcrimu'phy 1n the Themistie philesophy of sclience.
This mummn;n)ogwmmw#h
historioal -tma-ntm ——— sbove, m also another
misunderstanding ¢lossly assceiated dtb itt tho ofton
reiterated sosusation that the ;nu-auuu with which
mnotlo and 5%, Thoms propoud ‘o bqia 4he atuldy of (5]
nsture were nothing but sbortive and ill~fowsded Rypotheses.

2, Thomism and Experience.

wlodioggy e Yun, s KK B G TRLL L NiSa Wik 't,
wmmm‘.c #o Wokter why of tntréduvetig Vhis
question than by quoting a text of Aristotle which the

historians of science have oconsistsntly ignored:



_ vere attraciive, beowuss they 4isclose the mimedie

Of things emstituted by aeture some are ungemerated,
izpsrishable, and starnal, while others are b joot
$o generwtiom and desay. The former aye sxsellsnt
beyond expere and divine, but less acoeasible to
knowledge. The avidenee that might thkrow light om
thex, sad on the problewms which we long to solve
rospecting them, is fuwrnished but seantily Wy
sensatien; whareas respecting perishadls plants

and aniamls we have abundant information, living

28 we 4o 1in their midst, and sapls dnta may be
oollested concerning all their vewiows kinds, &f
onlynmnluuhhbmmu...
mmtmuaoru-mmmu
far as our ecnjsctures could reash, we proocesd to
treas of animals, withoud emitting, %0 he best of
our sbility, eny member of the kingdom, howsver
ignodle, ¥or if zome have mo greess te shamm the
senss, yei sven these, by disslosing to intellectual
pereeption the artistis spirit shat designad them,

Micn,ulmmhmluapb.m‘.
it would be strange if mimie representations of them

-kxnotthopnntuormlpm. snd the originel
Trealities Wumsslves were not more interesting, te
thou-twnuthhwm-tommtb
Tetsons thal detarmined tleir formatiom. %o Shore-
rmmmmuthmmmmmA
She sxmminatien of the bumbler animals. Evedy realm
of nature is marvellous: and as Heruclitus, when the
strangers whe onme tovldtlhtmamnmng
himself at the furnsce in the kitehen and hesitated
to go 4n, hnponodtohnnbnluthmnottobo
afraid to enter, as even in that kitehen divinities
were present, so we should venturs on the study of
every kind of animml without distasto; for eech snd i
lu'mrmltoumthn.mtunlnlou-

thing deautiful, . If sny pspeon thinks the ’ F

.. Guminetion o the reet of Sdat entnsd kinglem sn ‘ W

unworthy task, he must hold in like dis-esteem the

study of men, rornoon-oan).ook-tth.prhonln . I
of the huran frene - - blood, fiesh, bones, vesaels, :

and the 1ils - ~ without much repugasnce. { 20) :
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Wo feel Shat this text brings into clear light
the apirit ef research and the respect for oconcrete fuets
which anfmnted Aristotle’s study of neture. MNor must 1t
be looked upom as an exceptional and isolated passage that
denends some ingonuity 1n erder ¥o be yeconsiled with the
setual practies and the epistemologioal prineiples of the
Stagirite. Yor other texts of like cheraster could onsily
be adineed, o8 for sumapls the sme fouwnd in the firat Book
of Do Generstion et Cormyiicms, where he points out that

the main cbetasle to the s¥udy of nat.re is insufficisncy

o experimios and shat culy Vhess she live in grest intimeey
with mmmm iAn sush a M-(nlc
m-mzm-uw ome hea ealy po yead
the mtarel treatises thet awe far edvansed $a the
direviien’af sonewetion, as fer exmaple, the Histaria
Animalium and the De Pertibus Antwslims, $o see to what

extremes he pushed the experimental method, It 1a said
Shat Alexander tle Creat had thousends of men sngaged in

researeh in every part of she world that was then known

3 mﬂ%mmm weising of his *::-

. (az) .
Historia Animalfun. It ia true that most of this oxperi-

Aontal rosesroh 1s restricted to the fisld of biol.gy, but

suffielent reasons have tlready been brought forward in
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Chapter I to explaim Wiy thim 1s so.

Sut the rost impartant point in this discussion

L[]
1s to show that this experimental method follows logieally
and inevitably from Paripeatetic spistemologiosl principles.

Andmurdu-todothunmtmmtomtnmh

Chapter IX sbout the intrinsic meture of physicel selence.

In diseuusing the distinctien of Whe seisnaes we
explained that neturel Soctrine differs Lfrom all She other
Sciencas by ths fuot thas it dees net abstmest frem
saaidle matter, and that as a consequance sall of f%s
definisions must be formulated in terms of sensidble matter.
Propositiens which presciad frem sensible matter wme vy t
nmumtm-mmmmnm-. we t
wnmmthtm.mm&uthummxm
that unlike methemztics and notaphysics, physics must not
only begin in scnse experisnues, it amst also torminete in
it. Bcientific conclusiocns have no mevning in mntural
doctrine unless they axe nr!.thbh h Sense experience.
SO BDG Gwmsy v, s 4 lAvexe it of
And that 1s ML .uinas conld 'rltcz *qui sensum negligit
in naturnlibus {ncidit in erroram. It heao sunt naturalia

(23)
quse sunt conoreta ocum mataria sensibili, It 1z only

experience thnt cun provide us with natursl definitions,

All this evidently tfes up with the Peripatetie
doetrine of hylemorphism. Neturel forms, whieh are the
ab jecs 'ot natural soience, have theiy very being ~in
oonoretions ad smmterimm.” And this refers mot merely to
their existeuce, but to their Very esssnos. It ie extremely
iunpartens to koep mni.ndtMtamtoml;rmhnotc
quiddity. It is not knoweble in ftself and by Lteelf fx-
dependently of matter = - Just as mtter is no% knowahle
independently of form. H;nmdoum know meterial forms
exoept in relation %o n;nr, since independently of matter
o natursl form is nothing. is a consequence, _th perfection
of eur Xnowledge of these rox_n depenis wpom the intimmcy
of aur comdact with sausible n_.t,t.x'. And thet is why every
true Thauist will uhesitatingly subseriby teo the prinsiple
formlased by Mw:» "Every item of physicel knowledge
must therefors be an assertion of what has been or would be

the result of currying out a specified observetional pro~
(24) S
cedure., " I v

Bt e Ao ot »A‘A\,.um; E :'niw}_%é' !Jgu.!n. E@ ¢

nature is completely dependent upon experience, but in
sone respects the most profound reason ias the one hinted
at by aristotls in the pussage quoted above from the

De_rartibus snfrcliun: the mutorial u:iverse is a work




of art. And it is fmposaible to understand the role
played by experience in the Thomistio philosophy of science

except by eoming to ses the precise way in which mrt enters

into the atructure of the commoas.

Towards the end of the long anslysis of the
wemning of nature carried on in the sescnd book of the
Thyaios, Jt. Thomms arrives at his well-known deftiaition:
"Eotura nihil est aliul quem ratic cuiusdem ertis ssilicet
divinse, indita rebus, que ipses ree moventur sd finem
dttcru.tmtw:."‘”lA nature is scmething sssentially
rauomi; it is a divino logos. And Shis spplies sven
to the purely material principle out of which somis
yeality is coutrgc‘ld.(”,m.-hoh nrpose of the miwdy
of nature is %0 oame 0 know these diving logol iu their

ultinnte specific oconsretion,

tiow at firat glance, all this may seem to add
up to an argument aguinst camplete dependence upon
experiance rat‘h.r than oue for is. For to say that the -
comog 1s coustrected st of dfvine logal night sem to i
indicate that it 1s & porfectly logiosl and poxfectly
rationnl myatem, and that it therefors lends itself more

to deduction then to induction. 4is a CONFeqUI0e (BY 07 BAD

: - S— —
| O
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Might seem to be Justified in writing: “Is science
a'Aristote $tait non pas une physicus, mais ume logique . .
M1k 11 est olair que, powr le maltre du pdrtpato’tg-.
auasi dien que ponr o8 segtateurs de l'antiquits ot ém
xoyen 4ge, les deux se oonrorn.nt puiaque la meture ne peut
8tre que 1m.'(2?)}mmr, m Lroatorisl universe 1s
al20 @ wark of divine art, ant yet the science vhish deels
with 1% is mot completely dspendant upon experience. '

As @ matter of fact, hlomor, there is a vest
a1fference between the art hieh bas furmed the immsterial
universe and that vhich bas formed the material wniverse.
For in the eomws tbere is a plastieity and s mallsability
M h ‘thrl.y fowelign o a ﬂnm that is free of matter.
ADA 1t 1a fn this plasticity and mallesbility that the

aamplete dopendence on caq)ariumc' has its root.

Dmstorial forms are tn:uon.d by divine axt,
but only with respect to their existence. This .doo- ot meen
that iheir eseqnce fs in nq wey formed by God; it maredr.
means \het $his formatien ocansists ealy in bringlug the form
into existence. Bocuuss of their simpliaeity, imuetorial

forms lave no plastieity intrinsic to their very essence,

and consequently within this reslm of essence the art that




producss them cannct empose. lMaterial forms, on the ether
hapd, are fashionsd Wy divine ars, 1ot ealy with respect to
their existense, bt alsc with respect $o their sssenee.
The very faot that they are mo$ pure forms, that in thair
vory easence thore is a pringiple of indsterminatiom thet .
is suscaptible of an infinite variety of detorminaticas, ‘
€ives them an iutrinsie malleadility that leaves fres scope
for composition. This prineiple of indeterminaticn, this
souroce of plastisity, is obviauif pﬂ- nttor; swieh 1s
in potenay to all forms. And all this brings ws back $o
scasthing we saw fn Chapter XI in comnection with the
sinilarity between the stwly of nature and prectieal
kuowledge: as we dsscend the hisrarehy of beings the |
Operabilitas of things imcweeses.

But perhaps we san give elearsr outline te this
poins by having recourse to a rather arude illustretion,
drewn from the realm of mathewmtics. Between any two given
mumbers in the ssries of integral numbers there is only a
Tinite maltiplieity of wambors. ind the mumbers. in. Shis
mltiplicity sxe alresdy predetermined, In order to
actualizs them & eiupls prooess of designetion ia
sufficient. Dut between axy two points in & continuum

there is an infinity of points, and tliese points are not

predstermined. In order to Ma-ummm
u‘upumotmnmummum. There fe
roquired & previous process of Astermimtion by whiek the
mmgnitude in questism 13 enrved out, ss to speak, of the
potentialisy of the eont inwvm,

Illmtthonmm,nm-;ytm
hmnmmunnmue-pomnhthme
She ssparated m-tmuh-tmumnmun
is possible. This 1s not a linttation of God's powsr
tohluton-omlnlm»mtom since Jues as
Ml-nmlmtuthoumu«humllﬂou
uthnl.mmrhlmtuthmwtmt-d
sibataness whish Qed ssn ersate. pPut betwass any two
given material apesies, ne matter how elose they may de to
oash other, an infinite mmsber of otbex specios is pesaible.
Imaterial forme, like integrel mambers, are predetormined;
thelr getwalisation oomsists in a sinpls process of elsction
by which existence s given to them. But material forme
mmmunm; “Mm,nﬁ-mn‘um
be pure potontiniity = = thers would be a latitatio formarum.
That 13 why previous to the ‘Procens of' election by which
exiatence 1s given 1o Lhem there must be & process of

caposition by wideh thoir very essence in forrmed. In other



}
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words, the preductiom of irmaterial forms merely eomsimts
in giving existense to eanences already pretarmined in n.’
divine exewmplary ideas; there is mo composition in these
exsuplary idsas tLensslves. But in the ease af material
beings there is campoaition in th very exscplary idees

aecording %o which they are prodused.

In the mathematical world nothing l- formed 1in
thotrumudthm; mthingltpoﬂswaﬂh
the sense of depending upoa frse determinatiem, for im -
mitheuntics all things are analytical. And if mathematies |
is ulhdn.m. 4t 1s only on the ssuse of its befxg a
speculative art, like logie. In the metapliysieal world
there 1lfo!-tmwmhthmddmlflmm
free m.mmun. Wut only with yespest 0 existense.
But in ths physfies] world thare is formetion both in the
renlm of existence and of essence. The material universe :

is emsentially plastie.

That is why there is no way of axriving as a
Nore profimit VAN U the deunes Sham Ny Beetng it a8 o
vork of art. In apits of his tondenay to look upon the
universs aa essentially methammg$ionl, Sir Jemes Jeans

touched upon this truth when he wrote: "To my mind, the

- 3Bl -

lawa Whick mture obeys are less sugzsstive of thoss which
& mnehing obeys in 1t motiea than thoss whieh & musieian
obays in writing a fugus, er a poet in canposing & -omut.sm)
But in prder te understand just how completely amd
essentially the comes is a work afuars it 1 mosseary e
Tecull that becauss of its trunscendontal freedom, diving
mhmtmhwtm’mh‘mmwm

chncuruuo of human art. In this ruput u.uu urt

is similar to pnxlm -ua proceeds pex m- dotondmnu-.

Divine ars m dminnto coutinganey in a way that ooq:lotcly
truuo-u- h-n m; n can order it vm lnﬂut. finesse.
In htt. l!.vln. m shines nowhere with grontu Wrillience

tmnmmwmumu-mm«. Mintho

'n-u.nu view of lhing-. the ylvnleal htnm u ouonthny

Imn.rlol in cmtlnpnq simply because 1t 1a eseentially
mterial. That i why the tivlu logos thet ia fewmd every-
where in the coswos is not the porfectly analyticel
mtio&llty thot is found lnithe nathemtt icel worid, nor
the tm ot ntiom.uv that {s found in the hotlphyucd.
a8 ARTO Al

-ll. n_hm-mmmu loges « « etie

-rti- divinee — which ordu,-l ocontingeney without des-

troying 1. Amd a greater celumny could Lardl, be

levelled against the Thaniutlic view of the cosmos then to
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sy that in it physiss and legle seimeide sines the
univarse is & perfectly logiocsl system. One has enly te
Tead the remsrkable pausages wrilten Wy Aristotle, St.
Thows end Cajotan on the part that eontingemsy and
ehanos plsy in the uaiverse te spprecinte the falsity of
this ehirge. The Paripetetic and the Zpikoaistie
univarses sre somplately uthohn.‘a)
mthhholp-utovmdmtlnlthlparlmt
experience plays in netural scisnce. Yor as we sew in
Chepter II, in the stuly of maturs we siamd bLefore the
universs as befors n'mrkofm. There is no way of
t.lunzlgrioﬂ.datunlrtm llgoll;ul;. Oone
h-:to-ut tom‘ibummm Nor
h 1% poasible S0 deduce n-o- the first pnﬂl outlines
ths partioular doml- Shat will eventually enrich the
conposition. The only way in widch a priori kno-iodgo
may be kad of a work of art is for the artist to revesl
what he intends to do. Somsthing of this nature has
agtually cecurred in the ease of ihe mngels, into whoss
intol.le:t:lg{;d in;u;oa‘ t-l:. Yll;telllgn;l: l;:c;:z: :1" -11
the things which were to come from lis creative ert,
Tut for us whoae knowledge ia posterior to wings, the

only way in which we can get to know nrture is by ex=—

porisnce. 1% is true that given the mudject of a esrtein
wark of art seme vagus gemerslitice mey immediately de kmown
abous i8. Oiven, for exsmple, the fees that an architect

is golng to dulld a house, there are some gomeral things
ooweon t0 all structures which serve s shelters thet we
onn Lmmadlately know about is. These 4o mot depesd wpen
the free dispesition of the artist. But ms seom as we wish
%0 eoms down S8 perticularities we besome depsndent wpen the
fres will of the artist. For shere is an Anfinity of ways
of meking houses. In somewhat the same way, given the
iden of & material univarse, there are sams things that we
ean irmediately know about it. We ean know for eoxample that
man must oxist in 1%, since man is the raison d'8tre of

the whole universe. Dut Shere is an infintty of ways iz
ﬂuoh tﬁ -torm wniverss ln 1§n svolution may prepere
for the final produstion of man. ¥rom the beginning the °
comoa hes beon ia a continual process of formetion and
ertistie composition. That 1s why there is a grest desl

of truth in Plato's ides of the demiurge 'uch constantly
works the werM. Am Ahe enly way %o diseover the astal
line of species that has led up to ran is by natursl history,
aa St. Augustine has pointed nut.(w)'rhil brings us baek

to the profound significence of the "erit™ in the prsoage




of Aristotle queted in counection with the qusstion of the
relation between physios and pruatiocal kunowledge. Matural
things are not knowable except in the order of existence.

Tha only way to get tc kuow them ias by knowing them as
exiuting, that 48 to say by experience. As ws resnried in
Chapter 11, the atudy of mature, because of its likovess

to prectical knowledgs, must be built up out of bits

garnored from experience. This oconstitutes s qgnt‘ummdo

between the scisnce of mature and the other uionﬁu.

There is, thenm, great wisdom in Aristetle's
remark that it is noble t0 201l ens's hands in experiments
because ¥y so deing ene gets to dnew the art of Him whe mede
all things. There is all the difference iz the world Be=~
tween & "maturalist® sad a peripstetie. The forssr wéiely "
delves deseper and decper into the edseurity of metter. HNie
knowledge is somothing liks the mtu nosturna of the
fullen angels, becauss it ia ;sot referred to Qod. But vhcro-
s the end of his study 1s nigh$, the end of the atuldy of ‘
tim peripateiiagls Tigk ~ - the Light of divise intelligenes,
for the deeper he delves into metter the closer he is coming':
to divine art, since he 1= g'ttinx into more intimnte contect

with things in their plusticity. The farther sdvanced

sclance pets townrds concretion, tho more it gets into the

roalm where divine art composes more than anywhere slse.

Thes 13 why every true Thomist hes & profound
Tospect for experience. Yor it takes the place of the

infusion of the engslie species; 1is gives N share §n the

scientin vislonis of God. And the further edvenced the
student of mture geta in eiperiemcs, the mare Ms knewledge
becomes 1iks that of the -n&.h whish depenis directly

POk the divine species - - the more he partieipates i

the selentis visfonis of God. And in this connectien it 1s

interesting to note that if the term of thia inerecse in
eaxperisnce sould b muuc, if the wltimnte comeretion
could be renched, there mu 56 & complete destructien of
sxperisnss, for Yhare would be perfeet @ prieri kmoledgs.
This {8 Just cie Instance of a very signifieant Sruth which
we iunmunmnﬁunmptnxx. ranely that
if the term of the tendency of expsrimental science could
be reached thare would be a contredfotion. ~L'ssprit humain.
ast ahsurde par ce cu'il oho:rch.; 11 est €rend par ee qutil
The couclusion that this discussion imposes upon

us is that every part of the atudy of nature is dependent

upon experience, but not in ithe same dugree. The gener-
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t1ivies vith which this study begins are not a priori . nothing but(::;rtiva, hutily formed a1 1ll-founded ferner-
lypotheses, i 80 many critics of Peripsteticisn are fn- ~ eldzationa.

clined to think, They are truths thet :pe drewn from ex- Rut perheps ot thier point one might be terpted
noricuces Rut preciiely becnuge they oare mo general and to object: did not iristotle frogucntly licve recourse to
superricinl, and boceuas they 1re the truths thet ere the i pothesea thit were not fully fou:ded in reclity? .'aaux;e(‘.ly -
108t proportionate to our minda, they do nct demend a freat and 30 hua evary other scientist worthy of the neme who hes
foxl of experience; 1 1o Sorperatively easy for the simd to rotlly understood the mr:ture of science, from Theles to
diseneuce thoa from the morld of sense. In order to errive JAnstein. And thias ap;lies sven to 'swton, in spite of his
*% Fhe genored nature of motion, for exasple, one siple woll-known dictum: hypothesea non fi;igo. rewton merely
experionce with any kind of notion, such as the full of a felled to grasp tha full significonce of the mothod which
fecfs tho movensnt of e Fhuger, or a chrnge of color in tho he put to such good udvantege. Hypotheses, ts we shell

oky is sufficient, for overything that can be known about bring out presently, are of the very sasence of the study

16 eneXed MTiTe of notion 1s contatned porfectly snd i of mature. And to admit thet iristotle had recourse to
eEpletely in eny ous of those exezplas. Mt in order to | then 1s simply to sny thet while on the one hand he had no
89t at the niture of the apecial e of mobility thet is ! perts with the apriorima of l'esct rtes who cpurned nense ex—
#TOper to & purticular nat.ral spocles it 1is pecessary to perience und wished to deduce riors grecnetrico even mch
f4ve recourse to lomy; and complex exporisent. 1 resewrch. In { apecific elementsa in nnture s "the henvens, the aters, the

(3)
8 we tdvii.ce towrrds concretiou, the do -ende:.co oarth, and oo the eerth water, irem mid minerals, or

otisr worda, &

of ihe nind upon experivnce inereases. .nd it is pourbrps Lhe the other hand he wes fer from fslling into the meive

Tolurive HIpLISIEy of the o lence thet {s required for the empiricisn of ¥raneis Bacon, /1lthough both Deacertes rnd
goneralities which rurk the begdnning of the study of nnture, lecon are counted fiong the princisal fourdrrs of motern
i

ihu the camperetive ease with which Lthe mind diserguges seience, it 1§ oceriain thrt nodern scicnce hes prure-

caes hev hove led to she orroseous cpinion thut they are ueit ier from the rJection of exrerience of the ore, ner Lhe

ey
B
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. tre

: ssls est impossidle; es sarait mfconnal

re jection of hypothesis of the otlier, but from a union of mmg 3e véritable earactiwe de la

| ‘ : sclence. Ls savant doit ordonnerj on fait la

i experience ond hypothesis, such as is found 1n tLe doctrine

seisnee aves des feits coume une mafson aves
des pierres; meis une ascoumulation de faits

| " rieteste: niast pag-phus wns selense qu'un tas d¢ pierres

) . n*est une maison."{34)

] .

But were not the hypotheses of iristotle hrstily

In connection with this question of hypothesis
forred? The t..swer 1z yes snd yo. Yo 11 e gonse all pood ’ | :  {
. V the , Shat the Meripateties were
sclentific hypotheses sre hustily formed. of their very ae sTien encoumtera chargs
| notoriously guilty of abitrerily snd artifieislly fercing
nuture they must anticiprte Treelity; they must rerch be- . ) .
| feota %o £it inbe preconseived theorstissl fremes. We do
yond the actunl deliverances of experience, From this ‘ |
| | ’ not believe that this clayge is justiffed. For, in the
point of view a acientist who iz too cautious is » poor . .
first place, it is somsthiag thet was explicitly and
scientist., It is true that us we look back now from the ‘ )
: stremueusly esmbatted bty Aristotle. In the veeond book of
vintage point of iany centuries of selentific nrogress some |
i o mple, he wrises:
of the hypotheses of iristotle look extrenely precipitrnt, ‘ %he Do Coels, for sxamp. .
In faot Sheir (the Pythagoreans') explamation ef
But, =s we suggested in Chepter I, is it s0 oertain that : the chesrvations is not consistent with the )
many . ’ shsurvations. And the reasem is thas their :
e e ceniries of progresa have pansed over the : » nltthmate primeiples are wrexngly assumed: they
: had sertain predetormined views, and were rye-
Iypothesss of :instein they will not appesr Just as 0lved $0 Drine everyihing Into 1ime with tnam..
| But they, awing to their love for their principles,
orecipitant as tho Aristotelien hypotleses lock to us todeys fall inte the Kttitule of men who w dertake the
{ | : defence of & positien in argpument. In She
The following well-kmown punsage of Poincare is extremely

oconfidence that the prineiples are true they cre
ready 0 ascspt any ocusequence of their appli-
" oation. As though some principles dad not

relevant here:

o veynive 4800 juigsd frem their resulis, Iﬂ ‘ 13
Chaque siécle me moquait dn préc‘dent,1'accusation ' persioularly ‘frem their final fasms. Amd ?‘ "ﬁ
d'avoir gindralisé trap vite et trop malvement. } ' fssus, whiok in the case of produstive knewledge -
Descartes aveit p1tif das Ioniens; Descertes » son . . ia the produet, in the knowledgs of nanture is
tour nous fait sourire; sans aucun doute nos frils the unimpeashable evidence of the eenses &s
riront de nous quelque jour. : : to euch fnot. (38) '
Yais alors ne pouvons-nous aller toutr de suite i

Jusqu'au bous? 1'est-ce nus lo woyen A'&chanpor ) ited in
€os rellleries que nous prévoyons? Ne poOUVO:E~ : Moreover, & nunher of craos could be ¢
nous nous contenter de 1'expérience toute nue” ’




mntuwtummwurwmmm
M"tm‘.pd-ﬂ..‘lmmthtmunbﬁlh
Sams diffieulty be hermonissd with their fumdsments}
Principles. im exrmple whish fawredistely sugmests itselsr
is that of the doctrine of incorruptivle matter. Decauss
mmnmxduuhrch_hmmw
bodies exoept locel motion, they were led %o the destrine
that these dodies were intrinsionlly ineerruptidlia, and
that eonsequently the prime matter whish entered fute their
sopsaitien was differeut from that found in terrestrisl
bodles. lolonc say that it uwbhumu
thhulhth.pln m-tmuon«m.-m In
faet sven today, after seisnce Jas shomm th@ the oeslestinl
bodies are suseeptidls of thse ™ htrin-h c&ngo- 1Y
terrestrial bodies, and mads up of the seme stufl, we do
not think it possidle to :rove apodicticerlly that $acor—
ruptidble mutter crnnot exist souowhers in the commos. Yot
this roconoilintion damands considerabdble ingenuity, snd if
0 peTITINNLSS et 2n1, 1o Teeeer. 2w ontas i

it would have bosn e good deal smsier to arrive & priors
at the oonclusion that the oelestial bodies were caprdle

of intrinsic mutations.

~llthor exun,le of this kind is found i the

-3l -

dootrine of apontancous gensration. This dostrisms wes
formulated baonuse sense sxperience revealed the generation
of living beings owt of putrelying matter, snd at the time
there were no adequcte means for deteoting the fact thet
eces had previcusly been 1lsid in the deceying mass. Mere
again we dave a dostrine vhlcy was edopted in order to
save sansne sxparisnce sven though it ocould only with som-
sidereble difficulty be reconsiled with the Besis prineiple
of the esasatisl difference Detwesn living asd nn 1living

nmmttery

Oue @f $he moat ecwon objectiona brought te
bear agsinst peripatetics 1s that thay fatled te reccgnixs
the ypcAketfcal ehnracier of Shefr hypotheses, thet they
mhhnkb mistook them for sertain piﬁcﬁplon_. n order
to assess the justice of this charge we must eonsider s
few texts., ipseking of the theory of the incorruptibility
of the matter of colestinl bodlieas, Aristotle rem: rks:

The more avidenoe of the senses is enough to

have teken placs either fn tha vhole scheme of
the cutSermost hLaaven or in sny of its proper
parts. (“’

Cocraenting on this text, 5t. Thores hes the followinr to

ey :




| Seewmdim signmm pomit 1Mi) svcidis aulem hoe ot

; EP__%.{C“ Quok guidem ace

IS dleit guod
mmmmmnu o -

onem &% per ecommunem
::.uuu.. hocidis, fdest Sansequltuy sufficientey;

| quidem dta,ui-MMIMm

» 12 cuidus depredandit
Sranmstatis oala, vel aliguiug altarius uu:rm
o Posest igituy aliquts
dicere quod, etsi osslum it nrturalitey corruptibile
| 2% tamen tam diuturiem qued Setum tespus ouing '
Ramoris petest haderi mom surriol
pry ot prost olet ad depredentendan

z In the seetnd book of $ae -t-."u't. Aristotls writes;

Dubue anbem dubitatisaibue entibes, &
merito utique qxthablt aubitenst, O;u:-ﬁb:;m

qued videtwr;
_ m“na- o8pe Feputantes prompiitud inem

St. Thomng* Somrventsry on tidls passtge is extrersly on-

Dicit erge primo quod, mm eirom stellas sint dune

dubitationes de Quibus retionab
o - iliser quilibet

. &hitatiense 12 et nobis videvwr; Sta sailtary ’*

horainia eousfderuntis huiusmody by
Queentiones 1
dodeat imputarg yersound fae mmnuzxa

) nodestise, quan audnoing .ost

| a1 tamgn 1ille ui mumx:dl tet
dilignt etien PErves mut'fici

sufficlentes rationes,

spumptions;
dubitationes considernt,
v.tine, f.e. parun
ad tnveniendum ds 111is

rebus, ds quibus habesis maximns dubitationss;
o8 hoo prepter desiderium quod guis hades od
philosophism, ut scilicet siws primoipia stent,
18eas firma parmsnsant...

Mlerum (Eudoxi, Aristotelis, ot Ptolemai)
Seman suppesitiones quas sdinvensyunt, nem est
Becesserium ecee veres: liocet entim, telitus
suppesitionidus fustis, apparentis sslvareatur,
non tamen oportet dicere has suppositionss esee
veras; quis forte secundum sliquem alium modum,
nondun &b hominibus comprebhenswm, apperentis
eiren stellss sulventur. Aristetsles, tamay,
utivur huiuemodi suppositionfidus guantum ad
qualiteten motuum, tamquex veris.(39)

Another very sigaifieent text ie found in the Summms

Dicenium quod of aliquem rem dwplisiter imducituy
ratio. o modo sd prodantum surficienter aliquam

-rudiosm) steut fan sefsntia matureli finduveitur

ratie surficisns od probandum qwod motus ooceli
sanper sit wnifurmis velsettatis. Alle mode
indusitur retioc, quse nom sufficienter probet
redioen, sed cwee redisd ism poeitse estendat
oongrusre eonsequentes effectus; sieut in

-aglrolegin peultur vetis exssutriesrws of

eipoyelorum ex hod quod, ke positiocns facta,
posmnt salvari apparentin sensidilis eires
motus eocelestes: non tamsn retie heeo est
suffieienter pesbens, quis etism forte elis
positions fecta salveri possent.(40)

We bollave that these texts, which were com-

pletely igunored by M-tcrrinnsfumn sesveral of them were

41)

. v -
WPV A Mgt Wy Piseve Dubem,  osteblish Veyend &
doubt the fnot thut Aristotle end Saint Thooos were
I
soquainted with she hypotheticrl method employed by modern

scienoce.

I% would be inter:sting to extaine esch of thew




is dotail. But for our purpoes & mumeary ecnelusies will

striso, W belisve that they male % abundently sleer
that the peripatetics had scsmrete knowledge of the
hypothwtioul mathed that has beeoms the very scul of medsrn
saience. The fmos that fn indiridus) soses they may have
errchecualy halisved that thay Mad spedictic arpmsate in
Mmuwmmttim“nﬂu4mmut
m.m-mmmwmum.mh. Ais &a
evidmt from these taxts, She poaition of iristotle i thia
-muh--uumsh-m-rm.n-n. )
mnhquutwmmt&tmthm
hlputdlﬂﬂuu.bnttb“hotth%h‘
Mmtu»mmnu—m-msmm is
wmmmﬁmnhthwﬂﬁ-g_u.
$hey were $rus ia order % sove the phancuens. Bt whatever
my bde thought abdout the poaition ¢f Aristotls, there can be
1o deubt abous thet of Aquines. In the pussages just eited
from him theye is au accurate dssoription of the hypothetical
mthed used in usdern sulsnces. BOCWE Y Brd Wl

w8 Lareptin,

I% is not without interest to note thut the
theories to which 3t. Thomms attridbuted only probability
were preaiscly thoss upon 'hioh rested tho whoie doctrine

o the structure of the heavonly spheres, which hes scomed

b

80 utterly maive to modern erities. What thess modern
orities fafl %o renlize is that$ this Gostrine saved the
phonesssn that were known &% thats time just as smecessfully
as the theories of elasaienl physiecs saved the phancmesa
thatni-mmlutng the seventesnth and eighteenth
esxturies = = fust as sucosssfully as the thecriss eof
Rinstein asve the phenomenha thes are known telay. It is
extrensly sigaifieant that nevhers o we find In the writisg
of these whs are credfitef with befing the fownding fethers
af medern aefence, wuch us Ceperniews, Kepler sad Oulilec,
aything $hal vomse ve sloie Se & dnseription of Who trus
methol of sefsnce s thet fomd in the writings of Aqnimes.
IS s t2we et Oepernious in his Oesmenteriolus de
Zypethesidus otwun Oaslestivm setms ¢ poeit his funde-
merntal principles as mare postulates: "si mnodis aliques
petitiones . . . conosdentur.” But later in his De
Asvolutionibus Ouslestibus Libri Jex his attitude is fer

lesa yesorved. In his introductiom So this latter dook,

- Caftamdit Sreught out with great sbeurngy $he $Iue ssientifis

methods *"Neque enl: necesse sst ets hypotheses esse veras,
ino, me verisimiles quidem; sed enfricit hoo umum, si
ealeulun chssrevationibus eomgruentens sxhibeant.” But Kepler

would have no part with wuch & dootrines "Je nthesite pes
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ot prouvé par 1t'obeervetiom, Sous sela pourreis, sans nulle

satrave, $%re démontré & prioet, o moyen d'exiomes

slmdtriques, (m)polnt ds ravir 1o ténoignege d'Aristots,
48

8*il vivais.” Galilso distinguished detwsen the point

of view of astronomy u-hm&hln.ﬁunhv.-ﬁm‘j

mmmwvmmu.mma

phailomophy ef nature which heazs wpon the shjestive mature |

43
of things. mn-m»mm( )thu-u-

wthmxmmmmmmumum

csnsures of seelsaisstion) amtharity, amd Saliles sevewded

mmmtom«u--mm In axy enss there
m»nmmtsmmmemw

ummx&—mw e Aostxines:

*hieh were in reality only Aypeshetiesl. and if todey the
hypothetionl chayacter af soisnces has becots generally
reeognired, it is wndoubtedly due in large meeasure to the

rude awaksning ocoasioned by the downfall of lewtonian phy=

sics. m.thmmmm-nnmn-pxu‘

UM“M&MM&W'“&
phenanena known as the time as successfully as modern
theories save the phenowena known now, he wes sagmeious

enough to recognise tlwir hypothetical cheracter,

-~ 347 -

Put even move iaportant than the considerstisn of
the texts eited above is the eonaiferatiom of the sertitwlo
that %he propositions of sxpertmentel scisnce snjoy de Jure
in the Taripetetie philosoply of ssience. And this requires
*x anslysis of the relntion bebwaen certitude ard experience
in the stwiy of mnture. metmmmu.
howsver, ad least pussing uWn mast be paid o one last
objostion tini is frequently propossd sgainst the position
-mmmu»m te the tmportanse of
the role of experience in the Thamistis philosophy of
scisnes. It is this: u'.uoa{enu %0 Thomism experisnoce
plays sach an imispenscble rols in the study of mture,
and partieularly in that part ef it whieh ia te some dogree
lﬂnne.l h the direcction of conerstion, why is it that St.
Mnﬁthwmlmm“ummmrwu
in the actual practice of experimentation. we do not hesitate
10 grant the premises upon vhioh this chjection 1is based.
Aristotle was, as we hive nlroody pointed out, & grect
-xpozg::a':f. ,?“:,f%:f mc.ﬂ. g"mxmun-, uth -
fow motable exseptisms, sush &it'St. Albert the Oreat, were
not. There wns, however, a reason for this. The medievelists

were primarily shecloginns. This does not mesn that there

wore not at the same time gremt philesophars, mor that theology




distated to thelr philoscphy in the mnner usually deserided
by Msterisma. It merely msems that their interest in
philesophy was emmssntrated shisXly upsn the prodblems that
had a bearing upon Sheology amd wpea the prodiems that bhed
the greatest signifieunes for lmsa life. They were mare-
over primrily interssted in stiemocs iz ths full end yarfeet
sanse of the wowd, that is S0 sgy, soismes in which Shere
1s esrtituls, aad s w sall see ix a fov namsails, on~

perimsntal ssciemce doss net give true eertitule.

fhatever may bave been the sstunl prastice of
3t. Thoans and his followers, the only impertant poimt is
Shat in prineipls scoording te the Themistie philosophy of
ssionce, the stwient «f mature mist, if he 1is to xealiss his
parpose, be earrisd eszatently farwerd teward fuller eonm~
aretion, and this advanes demsnds an sver increasing de-
pendancs upoa experience. Hars we run asross & remarkably
striking paredox., Awgusts Comts, the father of Positivim,
donied the mscessisy and wlidity of extendsd experimentaticn.
nnmmwmhmmnun«-
tended microscopic r;mroh.‘“'uthn do'o ;m snything
of this sort in the doatrime of Aristotle er St. Thoms,

which, if we are to belimve critics, was s0 thorouchly anti-

positivistic. On the contrery, the very principles of this

dostrine dommnd unsetsing sxperimentation snd reseurss to
the most refined Linstrwnsnts of xessareh aveilebls. I mey
roadily be sdmitted tShat nefther Aristotle nor 3t.Thomes
ever antisipated the perfestibility of our msans of
observation and experimsntation that maderam progress hu
yevesled, and Shat as 8 OORSEQUELES AGMS .r;tho poaisions
assuned Yy them ware fur more provisery thea they sus~
posted,. Fut the oot yemminae thet their ecnesption of
natursl seienes demends & canfornity with sbservetion

which must constantly increenae both in broedth and in depik.

8y Japerieuce and certitule.

.

Iiat us begin swr smlysis of this predblem W
sonsidexing the fellowing text of iristosle:

The seience whieh is nowledge at emnes of the
fuct md of the reasoned fact, not of the fact
by iteslf without ths reasonsd faes, is the
move exast £nd the prior science. A soience
such as srithwetis, wvhish i3 mot a soiencs of
propsrties gua inkering in & substrstum, is

1 _; monm menal;, .opd sriex to a qeisnse 1ike .
hazmenies, whieh $s & selence of prepertics
inhering in a substreatwm; and sinilerly a
sclence like aritluwtic, whieh is constituted
of fewer besie slemerits, is mers exmot tham
and prior to gemmetry, which requires sdditional
slements., Yhot I mesn by ‘additionrl elemsnts®
1is this: a unit is subustaence without position,
while a point is subatanoce with position; the
1lrtter conteins an additionrl element. (45)
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In this passags Aristotle trings owt the thres basts
prineiples which Getermine the relative eertituis feund
in the sofences. Although in writiag \his passage he &td
not have explicitly in mind the peint Whish is of interest
to us here, W nay apply thess prineiples te ewr puyposs,
¥hich 1s to show $hat fn the memae in wdeh the stuly of

mature becomes inereasingly Scspemient upen axyerisnes, ita
ocsrtitule decresses.

The first principle laid down Wy Aristetls is
Skis: = selence which not ealy gives us faste (thﬁd_)
utmothmferthqm {the prepber quid) h
more certain than a ssience whieh provides ealy the Tusts
witheut the resson far Shem. B-uhtuuhcm&-u
carries us forwrd towerds fuller esnarviien, the abunidsase
of faets soutinuelly grows, Dut at the sems time 1t bc-
cams sonstantly more diffisult to disengege the mm_r_
quid so sxplain these facts. And the resson fer Shis is

fairly evident: the more we advinos, the more we approasch

things under ths aspeet fn whiek they dopend m c e

upon the prectical knswledge of 0od, and seientis visionis,

which fnvolves something thnt is cutside the reslm of

(48)
knowledge, namely the divine free will. It 1a preainely

b eciruse 1t eventurlly becomes irpossible to discover a

-3l -

proper prepter quid in the parts of mtural doetrime Shat
are sivanced Sewards echeretion that it beoumes RecesOery
tom»w“n&hmﬁlnufm. mxmm g
through & presess of mdaltarnation. !‘hthuothrw-t
saying that as we emerge from the payt of the ltﬂy,.;t —tm
that 3o meed esnfurmeble 30 eur minds 1% beesaws Recsssary
tonmlm ihlanl. that of all the seienees is moad
in darmeny with shs hamn molhlt.(")
The seeant .pill;ipla of Aristotle consiste in

Shis thas & scisuee ihloh dsels with a subject 1s less
mum-uunaiuoimm. In his eomsantery em
this m. as. ‘rhua- ctph.lu what Aristotls means YWy
ﬂa hrl 'ﬂhjoﬂ“a “ES Ilooipltnr Mo sub jectum pro mt.rh
-mibm;... umnuo causstur propter tm—hbxnut-
naterise nu-tbubx unde gquanto uch -oo.um ad oam,
tanto scientfia est minus oerta.” )No- Just an a science
which dsals with sansible smtter is less certain then ole
that does nnt, 0 thnt part of the study of nature whieh

A h‘nunclhql.v ints gemeretion is leas esrdaia
th:n t.;;t‘p:n which is not so ocompletaly immersed in som~

crete sensible matser.

In his third principle sristotle atetea that a
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scicnos which bas $0 40 With fewsr elsments is more eertain
than ems in whieh the slemexts are more numsrous. This dus
a direct application to eur prodlem. For insreeaing e~
perience carriss the study ef mature forwexd fyom generality
to greater spesifieity, in sueh s way that the proper
MMlmdmmqrdmh-.rp. This 4= wiy tho
further the stuly umpu the greatser becemes the moed for
moTe partisulay and ssmsequextly more merews primeiples,
Por she propsr difforenses of the Datural speeies sanned
hddumtmoa&omr.nnmowmm.
Henoe the neesssity of as.many pﬂutpl.cutha-m

natural spesies 30 be known, It-yhuuthtthm.r.
epmmnwmmnmmmucy.

Lack mturel spesies is & primxy datmn and the sexren of a
mmber of origimal propoaitions, Amd the nlltltﬂ.. o«
possible matural species is infinite. It is tm that the
theories of evolution will attespt to reduce this great
varisty to a basic unity, but thess theories presuppose
experiance with the ariginal veyiety aM mast ausessd in
loodfing baok be 48, - 7 et e e coc . Tl e

Yrom all this it follows that there is an
inverss propertion botwesen the dependense of meturel scicrce

upon experience snd the gsgree of oertitude that is possidble

in 1t. Timt is wiy the prudent studenmt of neture will
samit himself less eategorieally and with grester reserve
o with more sbundent qualificeSiens the more he edvanees
Sowards eonoretion. As Aristotle peints ocut, "ainee the
truth sesms $0 ds 1ike the proverbisl door, whieh nn ome

oan fafl to his, fu this respset 1% must be casy, but She
faeh that we ean have & Whole truth and mot the pertieuler
part we aim st shows the difficulty ef n.'(“)m 18 1s for
this reason that the wniversal propositiens sdveneed in the
noFe sonereie parts of l!'l.l_tl]. dootrine do nos enjoy true
certitude. Nor is 1% axy csuse for womder thet in & seience
whish daals with mobile being, sertitude so quickly fedes
into mere mhbl.uv.(w‘)m 1% is messsaxy to try %
amlysp this guestion aore nﬁnﬁl]. In the gemeral
propositions which the mimd first disengsges from its
experience with someie reality, porfect certitude is possible,
foxr ia such propesitions an analytienl relation exists be-
$ween subject and predicates, Mor sxample, thsre is an
Walrpionl reletimn betregs gbatertial mbtisly nd o
stential mebility and substantisl composition of matter

anf form. In propositions of Shis kind the mind Rl enly
&rusps the gquis, but slso the propter guid. That is why
the parts of nutursl dootrine which are mede up substemti-
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Slly of proposisions of this kind, i.e. the Iysies snd
the De iniwa oonstitute true sclentifie kuowledge in She
atriet sense of the word. In thia otse there is diroes
scrrespandanes betweem the elarity whiek these Propeaitiens
have for us and their sertitude, in sontrest to whas 1g
found in theology whose Principles though sxtremaly obacure

for us have greater sertitude than prinsiples whieh have |
grester elarity for uas,

Muntmlulomumm‘ ’
aretion sad depsndence mpea experiamocs lun-m.n-.ln!on
relations bLaseme less nl lesn Spparent. Prepositiens be-
SONS mOTe uuunm Thevs ultinetely oomes
& point (and It 1s very quiokly reached) st *hieh the
Propositions are puraly experimental, that is te »ey, nq
mrely formlate what experience presents to the senses,
Vrom that point forwerd no trus solentific kmowledce ia the
strict sense of the word {s posaible. The prepositions
£ive only the quis and not the propter quid. In other words
they are not -x-.xnxe, bt pnu}y qntmu; I$ ia tm_.

e aha1y ry ve brive oot pm:ntly, that the ning w11 ot
rest satiaficd with thie pure synthesis. It will try to

triukph over it by the projection of its own sub jective

logoa by the erestson of & "Rropter :uid”, in suoh a wy

that in a sense it will be able to arrive st synthetie

& priory Juigments. But in the lsat anolysis the propositiocns
Yemain aynthetie end nevar beoocts anmlytis. it this Juncture
we have arrived at the frontiers of philosophy amd expori-

mantal selengs.

Jokn ef 3%. Thomas bas Brought eut this point with
eonsideruble preeisiom; ‘
Hon est idem propositio. per se nota qiod intuitive
aive per eaxperientism senswim wita, gnhqulm

sognoseitur, non eogaoscitur ut propositic, sed ut
simplex ohJ:otu spprehensum, neque sx sola

1ica%ione terninorum imnotescit, sed quia
::u-;mh sxtermg attingitur. Et sie aivem snes
‘albam, 1iest in sensu sit per experisutiem notum,
in intellestu Semen aon est propositie nota ex
Sterminis per se sonnaxis, nlpouu in matexin
. cantigeati. (81) ! )
mwmmﬁmmm:mn_u_unm
hag presented 18 as shite, thia exparienss doss wot prove
that it ias sontrediotory for snow mot to be white. It |
remains possible, of oourse, that thore is soms inoompati~
bility hatween ths uunoo of snow and any other ocolor, and
furthay axperience will rendsr this possidility increasingly
this probability into certitude. Nor does it do muy good to
have recourse to the prineipls thet what happens ut in

pluribus comes from rature. For though this principle
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1s unquestiomably 'nud. 1% doss not settle the preblem
about whet nature is involved. In other wosds, Ahe
regularity of the whitensss of suew is stvicuwsly & sign
that it s eoming fran mature. BRut 1S 1o soming fyem the
mfure of the sow? Perhaps 41t Gerives from seme atmospheris
eondition o emmplexity of esomditiens preper %o our planst.
There 3¢ 50 naxy Bifurez invelved ia even sweh 2 relatiwely
siiple proessa.as the pradustien of smow Sdat 1% remmins
ixpessible %o trese the repularity bask 1o its seures. It
bsoems spparsat, then, thet the propssitien “smow is white®
1is »od wnivermel and necvssary &t the same .Sines: In o far
as 1% ia prepoeed ms Recessuxy, it is net wmiverssl, dus
Tealxistad %0 the smew that has been et Shis fay &x ew~
parienss, In g0 far as it 1s prencest ss weiversal it is
WOV ReGesORTYY, A & SCRISGUIROE, it earmet be a scientifie
proposition whieh must be hoth universal and ssossmyy.
Hounges 1t is svident that the wniversalization thas is effected
in experimantal seience is purely funeticoml. That is to
q-ﬁ-mp-umm-xmnuumm.
thon(.;z‘nhnﬁmntmlmmmn. In ohtaw
words, when we act "am Af" this dose not »wan sssmtially
thet 1in so doing w may be right, But rather that in so

doing we may get soxewhere.
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I% is elsax, then, thet the yropositions of
expsrimental soiense resmin completely tisd dowm %o en-
periancs. It ean nover truly ebstrvest Lrom experience
besnuse experience is mever eamplete. This meems that they
onn navey effectively riss above tha reslm of singularity.

In this sense 21l mxperimental ssience is sssemtially

aexinalistie. That is Wiy experimental scisnes must ever
r-atnha-uy_.fotbo«-ung. And we mean by this some-
thing over snd l'l;;n the progreas tlmt is mhri:-tlo
otdlh_n.q;i‘-n’o. 'oulnthltth.vorynn'uuottb
eonoepts qlwcl h sxperimeutal solsnce is -v.cr terximated.
Thor'uutboum.;mt'nemnthopnrtorﬁlo
mtol{lon to sense exporiencs which is immersed in eontimgenay
and i;u flux of ti;_i._ And this tlnx,ndﬁontm will
ever remain refractory to complete dutrﬁcitu. It will
al.uys be possible that further experience may change to

a greater or lsss dexree of concepts already formsd, or at
least the reletions between tham sugsested by previous
e I L e e D . T
out, histérd periaine bo Y0 very” Shsense of sxperimental
solence, whereas the disciplines that are ssiences in the

striot senas of the word nre only sceidentelly implicated

in history. And in this oonnection it is interesting to

3 e
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i
|




. -8 -

mote \hat ewa if por Sipessibile the eomocs wre the

porfectly yetional system that the historisns have wished . spesalstion dspenis wpeu industion just ms %5 depends wpon

upen Paripatetietmm, 1t sould aever be Muown as weeh Wy ' the senses end experisnes, he is swvidently taking the erm in
thﬂﬁ&htmmggwm“.m & vether dresl . i & oe im which it is echursimous
Reosassxy stryucture would only be o dislsstieal Yimss - ' \dthq-yhuvp’m of senmse sxperisnes to the intellect.

whici. experimentsl seisace sould ccnatently sppreash withe But under this gemeris lo‘non: 1t 1s possible to distinguish

out yeashing.

' three types of imfweties. Im the First place, inductioan
may be wdsrwteocd to asan the shatreactien of umiverssl eocsr

mnumuumttbmmu sspha from singulsy objests. Taken in this sense, 1% i

experisace in ﬂ" stuldy of mature leads hﬂlmu %o tha fownd in all of ke scienoss snd in all intellestusl activity.

problem of industion over whieh legielcns have lshowed se

Becondly, 1% i the arrival at 1e
wch, spedislly sines the tims of Pwne. We belieove that 1y, sy aignify arr amalyt

ek of this lebew Lms been Tutile ‘& fow beele prapouumrmnmmoﬂm. Anlh-ult-utbo _
distinstions IAve been neglosted. And perhaps ¥he et |
W 40 enberk wpon Shis question 1s by BRGNS Lol lowing:
significant Sund of Jebn of 858, Theamw: * .

noted tht the toz- "mlmc propuiﬂm" is wot hha in
the mwnual sense in m.h h 1s wnderstood \v m\. 1%

neens -11 propnsnm h\ Ihiah the prediente is rctr any

Omnis mostra speculatioc & ab induet reagon m-ruy (nnd thorom wniversally) connoctsd

siocut dependet a sensv. at sxperienting unde si
propewitienss wniverssles alicuins seieatine
non aunt ita abstractae of sommunes quod ex

with the subject. Since nlll scioncos in ths strict sense ¢f

quocungue individ . % 1 ‘ - the word must begin with nacessayy principles, and since all
verites, sed ex plurium mmsratione et experiemtia of our inowledge is druwn from sense experisnce, this type
pendset, siowt aclemiise baturalse, mom suns 204 : ; '

u"’"“""_,‘“", """| 4 “"lm-' g of Susuetion mnmumuu nu-mm

q 111':*1. L X -mtm. : v iene, “* e sopg ®P AT Xy i ‘p indd

uarum principia in une individuo : n
eartitodinem it et .:t ulh;:‘:.:::;) _ . truly ulsnm, thrt is to eay = -ehmﬂc., zn metarhysics,

und in philosoply of neture. The way in which this induction

ihen J hn of 3t. Thomns says thot all of our tekes place is mot in every respect the smme fo: all the

sciences. ‘othewt tica nres:nts am eapecielly particuler

‘ — IJ




case abeut whieh mush has been written in recint years,

It is not to our purposs to embeaxk upom this guestion here,
and it is suffisisnt $& paint out that svan mathesmbisal
principles, im apits of their intuitive smd a priori
character are originally drewn from senss experisnse, even
though they are not found thsrd in the stcte of abatrsetion
and perfection that is ebarmeteristis of the methemmtioal
world. ‘“)In metaplysies principles cppliuhh to the whale
nng.«mmmuuunn-um.mrmtgr'my
are realixed in sensidle being mot because it i- ‘:.'l‘l-ln..
but becauss it is bohc. In philosophy ef ntm un.yuc
principles .mruu mobile being are uw froa
merhnu. ud mm metaphysieal muu-m,
onmutd in hm of senuible mmtier. m h all o
th.u sases th‘ ,u:uc fram the lhuuhnw lll. eon-
tinmuy ¢ experiense to the universelity and necessity
of analytie prineciples is not logloally invniid, niimply
bocun'u the baais of the universality and meceasity is

not the fauct that the subjeset and prediccts are united in
sxperience, but the fast that the mimd esn see that the
predicets persains %o the very mtwrt of the ssthjpots T
oxtuple, ths prinsiple thet the whole is grester then sny

or i%as purts is drawn from experisnos in which oconcrete
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m.-mmumwm—u«'-m.m
the universality snd aseassity of the prinsiple is founded
en the anslysiesl asxns whiek the mind disesvers betwesa
the d:«tdﬁnimﬂuﬁu

Parhaps the passage quoted above from Jolm of

9t. Thomas way give rise to doubt about the possibvility of
ncix m].ytlc prinociplea in philosophy of Illt;l:l". for ap
first .hnno he may scen to rntﬂ.et them to ut.phyniu
and -th-atiu. A Rore ur-f\al reading ot tb doxt, how-
ov-r, megut- -nothor utmuon. In ecxparison with
all at the prwouum foumd in -tnnl io!ouo, the number
of tul:r ‘-lru-l propositions is M hﬂnlhlunlly
mnn. end that is why synthetie mtu- -y bc eon~
.mum as mwu of the study of nm. Monr.
oven ths few mlrnnl propositions that m found in
phunupw of mature, though fully ccrtain in thamselves,
are loi- gertain in camperison with metaphysieal and mathe-
mationl principles hecause of the meteriality involved in
them. '
A S S

The third type of induction is the ons that s
of special intercst for us. It is the type thet ia
oharasteristic of experimentsl science, :nd it takes the

form of &n illetion in which the mind progreases fror &




mltiplicity of singulsr experienses to & juigmemt whish
1s preposed as wniversal, bws whiech can never he snything
more than tentatively mniverssal beoswse the nexms of the
Judgment is based merely wpon repested expsrisuse and not
upon the apprehension of a necsssary ecimesiisa betesen
subject and predfientas. ‘M proposisieas, es W have
alreedy pointed eus, u;mh-wﬂnng-u- than pro~
bable. IS is $rwe that as the sxperisnces arw mmliiplisd
t&mmxtywnmmmugm
of reaching practical certitude, but 1% ean never resch
the infinite limit of Shecretical esrtitude. IS is enry
sontention thad experimental science 1s sade wp ‘sempletely
of this probedle knowledge, end that ss a eemssquense 1%
1s not salence im the striet sense of the word. But lest
nisunderstanding ;rx-.. 1% must be moted Liredintely thet
this probebility refers only to universsl propositions
and there is no intention of cell.ng into cuestion the
cartitude of fasts sstabdblished by expsrimentsl science.
The whoie point is that acicncs is sonstituted esaentially
of wnivarsal jrepeaitions and aet of inguler faste.

The type of induction we have Jmet described
is known as sacending induction. There is also & correspend-

ing descanding proceas in which the mind passss from e

il

<\)
- SB8% -

waiversal propseitien %o aingulere. This deseending in-
uekiem {3 eften eonfused with dsduotion. Thers is, how
ver, a wmst differance batwesn the two, for lfke ssoonding
imtnction, deseanding induction lsaks s true middle “m(u)
This desoending inducticn is clse used extensively ia ex-
perimental sclono®. or sinoe the universal proposition .
urrived a3 by recending inductien is omly texdative 1%
mst be eountimually submitted te furthr experienss for
verification, and IhKiswa ];rnoou of desoending mmtq
that this sutmiesion takas place. Il. resains true, of
course, that dedunotioa ph.r- on $mportaat role in physies,
bat that s m-nlp-uy because of the introductien ¢f
nntit-uu which %3 o tm deductive seience,

The most inportent peSat whish omerges from
this dissussion 1s the elear eut dfstinotion besween the
seccnd and third types of I.nhc;tion. llost of the Aifficulty
t:at hao arisen about khe neturs of induction ham resulted
from a oonfu-tc;u of tlese two. :Untﬂ Tuirly recently it
wa ewstommry o identify e third type with the seeond
In Shi: sehas Shmt 402 Indaetish of sxpeilmeitel sclénce -
wns bslieved to give ebaclute cfartit-do. Imtil the down-
fall of classioal physics, nothing ssemed more coertuin than

lewtonian seience. fut sfnoo this downfrll ocourred it trg
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bescza eustomnry to identify the second with the third end ni this “drawing” doss not oonsist in a striet disengrge-
n [ ) L 2
$0 extend the lnok of certainty that is c.aracteriastic of
(58) mat; the prineiples remcin tied down to the astusl en-

experinentnl science to &1l sclence, and indeed to ell !
perionce alvusdy ashisved. The ecnoclusions of experimentsl

hwatn knowledge.
scisnce must de put boek Luto sxperienes sgein. Philosephy

This distinction is twportent beocuss upom it of pature on the ether hend is sxperimsntal enly in itas

is based the distinstion between Philesoply and experimental origin and even Mere it trenscends sxpsrisnes in the sense

science, as has alresdy been muggested. The prineiples of that the naxua of its propositions is mot based upon ex-

the philosophy of noture are druwn from experience by in- perieiios., That is wiy, in opposition Ss the term "experi-

duction, but Becnuss they are unalytie, it 1a peasidle to mental” 1t may be cslled "rutional®.

infer frem them conclusions that ere certein, If the Avd now, having arrived at this Lwparseat 41

inf
sTence is good, the eoucluaions are neceaserily trus. sinctisn botween philosophy and experimenisl seienes, we
. t ]

These conclusions must indsed terminate in the senses in st pause to exaning its mature in same detail

tis way alresdy expleined {u Chsptsr II. Bat this does not
mean that they have to be sulmitted $o sense experience for

4 Phucnopk and Experimental Scienoe.

further verifisstien ~ - sines they are alresdy necessarily

trus. In exporimentsl} scionos, on the other hend, the

principles drzwn fram experiaeice cre only probadle., Certein It has becoma custoukry for modern writers to

coiiclusions na: be inferred from them, but even if the point out that i1 the writings of sristotls no distinction
between philosophy and sxperimentzl aclence is encountered.
M BAGL aBh Cati WNG L oas L oavU e ol 8 RPRARL .- .

infersnce ia good the conelusions are net necessarily trus. .
$v The infarease Shat one is imvited to dyew fyem Shis 1#

That “1u Wity Ty wudt'he ndimtVEER Yo Nervatids Nnd son-

trolled by furtler experience. Ixperiuentzl science s, observation is either (;z’";t iristotle was unecquainted with
sonsaquerntly, doubly experivental - - both 4n 1ts origin end experimonta) science or thet he erred in friling to re-

in 1ts ter:lius. Its riuciples cre driwn from expariercs cognize thut tlese two types of neturl doctrine are fermally




!
)

and speeifically distinet sciences in the striot aense of
(58)
she word. Parhaps encugh has alresdy been seid to show

St the baals structure ef modern exparimental science is

clearly and ascurately outlined in she writings of iristotle.

and 1in Chapter IX we pointsd out why Aristotle failad to
Tecogniss the fermsl and specifie distinstion mpen whiek 3o
=uch stress hes been 10id by some modern Thomists: such a ’
d1stinetton nefther exists mor oan exist.

Doss this meun thz iristosls recognized no
distinetion between the two parts of maturel doctrine thes
have besome nown as philosoply of meture and experimentel
sslenes? In the first book of Partibus we yum
asress $he following passags: "It may, however, be nsked, of

shat mode of nsesssity are we spesking when we soy this, Yor:
it ean be neitder of those two modes whish are set forth i 3

(59)
the philosophical treztises.” Tnese few lines meke 1t

clear that Aristotle recognimed a distinetien detween tho

parss of mstursl dectyrine tLat aye ndnneod in tho direction:

conevetion & Hhe
of smagetiog

400 snd. $hose whish desl with Gewgradjties. Tothe.

lutier he applied the term "philosephiosl™ wnd the evident
duplication 1s that the former are in sous saense not
philesophical. Yet later on in the seme work he tells ua

that it pertaine to tue philosopher to Lanile the subject of

nooitions,

this trutui.(W)m- Seens at first glenoe to constitute

& paralox. Yot we Peel that clossr exemimation will revesl
that tha-o two texts hpuuuy suggest the ocorrect solwtion

of the prodlen of phn.onophy @nd science. They sugrest both

the presise wy in which the two purts of ratural dootrine

axe distinct and the woy in which thay must be kept united.

In the first pleoe, let us recall that the term
*pPallesophy~ Mad for the mnnients & mueh broader mesning
than the one 1t wow cnjon.' I8 was, in ook, coteruinous
with all husan ntlanhhx in the mriet sense of the
word (with the exception of theclogy L She medievnlista).
Conssquently, wheu Aristogle says that the more abatraset
parts of matural doctrine are ,mm w.areas the

sy

nore gonorets pexte are not, he is aimply seying that the

‘formey are striotly seientifie and $he laster are nok. 4and

this ia precisaly the coticluaion to whioch our anslyses have

tlrendy led us. In Chepter h we deconstreted the fu-

poansibility of more thn ols true sofence in the tirst
mﬂa”?l”% Wuuh{umnmnﬂcpm ui"
that heocauss of the type o induction suployed by experimental
s lenoe, 1% can nm_r effectively rine above singulsrity to
the point of achieving true I;nlverwl and nsceasary pro=-

Ve snv tlLat whireas in philosophy of neture the




asxus of the propositiouns is strietly forme) nl anslytie,
in experiieatal soicnos the mexms is materisl and synthetie.
There are, of ocurss, two types of materisl end synthetic
nexus. Thers is, firss of all, the .o-plo.tcly material
and ayathetie nexus fouwd in sush propositions as: “this
tadble is white.” In this omse we know that the nexus is
mavely matsrisl snd synthetis bessuse we hevs seen $ables
whiek are not whits. But in the cnss of the propositions
of experinental ssience we are not sure thet the nexus is
mrely moterial and synthetic. In fact we tentatively
srrive at seswthing more than that. That is to ssy, there
is = movemsat awey from p:re mrterinlity sad pure syathesis
tomards formulity and annlysis. Nevertheless this remsins
& surely dislestictl 1imit that cam mever be resehed. In
other words, 'h-.nas in phu.o;ophy of mature we 2ot at
both the rufe wnd the propter quid, in experimental scicrce
we get at only the ‘uis. lut we do not rest content with
the mere guia. There is a conatent striving townrds the
dlacuvery of a propter cuid. This is carried c;ut by meens
o wpothuh. But the velidity of every Mypotheais ¥~
pond. upoa nrc*x;erl.mmxtnl conrimtion, end this experi-
mental cont'irmntion gives us oaly an exrerimentel pro-
pouition, rnd thus we hive ast out upon an Iinfinite series

of interply s between ex.eric:ce and hypotlesis. A1l this

mounts $0 saying that all the soneepts of experinental
seienss ever remain incomplese and indefinitely epem amd
pexfectible. DBecause dessending induetion enn never reash
WMhm.muto slose the concepd 54 meks
of it a tyuse uw.iversal, experitsntel seience though
songtantly striving towards formsl sbsirection never
aetuslly arrives &y 1t ner at its sertitwie. The perfect
sertituds that axperinsntal seience semms to possess e,
in the last amslyais, mothiag Wut an illusiem deriviag
from the osrtitude that it 19 posaible %0 have of a
siaguler sbjeet or & growp of simgular ebjeste.

3tnoe, thon,l'o.x;‘orlmcntel nionoe does nod

arrive .‘ trﬁ. forsm} sbatrsction, it exxmot be a selence
in the strict ssmse af the word. Amk if i% was sxperi~
mental asiense that Loeks hed in mind when he said that
naturel philoscphy is not capable of being made a science,
he wms quite m(ﬁl) As has alreedy been stated,
experinemtal science belongs to & type of knowledge which
mat be Sarmed “Aldlectiiesl.” We shall dsvote the whaole
of Chapbar ¥ 30 ax Wmnlysis of the meening of this tarm,
and for the mosent it is surfieient to have pointed out
in a general way the nature of expsrinentul seience in

order to rmke evidert tlie precise way in which it 1a
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distinguished from philesophy ef nnture. It should be
spparant frem what b:s besn snid that the fronticrs bee
Sween philoscply ol selenes are ssmething definits and
clesar cut and met the nebulous thing that -omatel;th.
dipcussion of the question has wade them. Just as moon
the atudy of meture Las arrived et the peint et whish

She nexus of its propositiens depend only wpom expsrience,
the froatiaras betwson philescphy sad oxperinental sciemce .
have beon reashed. And 1% mmat be said in pasaing that
if the reason why the term "experimeatal~ is spplisd te
ssience 13 not that the prepesisions are purely expari-
nental, we Jnow of me definite and adsalute neaning Sthat
can bs attributed to it.

At Shis jumsture 1t is meesssery to consider in
sone detail the distinction between philosophy and axperi-
mentel science $reditionnlly proposed by scholmstic :
manuals: experinmental scisnoce studies reality in terms or':
i{ts proxiznte causss, whereas philosophy studies ft in
Serms of 1ts ultivate ssuses. We balisve that in this
distinction thore ia & sxtremely pernicious smbiguity thet
hes confused the whole question of the relrtion between
philosophy =nd science. Far the expreasion "ultimate

Couse™ ney be taken to r.oean two different things. It mny,

e o cadih
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£irst of wll, mean the primeiples which eajoy true
universclity of ssuselity, ami not merely wmiversalisy of
predisation, These causes can be srrived at s such and in
an sbsoclute fashion anly )y msann of whed are known s the
proximete causss. Thus it 1s possidle to lmn-trst'- in

the De Antwa thet wen is the lest end of ollihe matursl
spesiss. Put the knonledge thed this gives us, though
ocertsin, 1» extressly cbscure apd confused. The theories of
evolutien are an attespt to 4lmsipats this confusion and to

arrive at this end in the .order of coneretion. And it is

only by means of these theories the% we can get at this
ulSinate cause which is men in e determined end absolute ,
raahim.

e thoh oxpronﬁu "ultimate luuuf mey also t;o
Soken to mean the prinaiples which have only univcrulity
of predicrtion, thet 1s to eay, those sncountered in the
first pnrt of naturnl doctrine. Thuse ceuses my be ctllad
ultinate only in the sonse that they cre the farthest fercred
Trom whag Anetitutes the easentinl amd prjmary shject of
the stully 6f nature - ~ the knowledge of things in their
proper causes. They sre not ultirmte in the ssnse of being
the terminus towards which the whols study of neture is

orientated, In feet, they are at the opnonite extrome.
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That is to say, far from being the ultimate causes, they are
the very first causes which the mind leys hold of in its
initial contact with nature. Nor are they Mtimate in the
sense of being the most profound causes in the true sense
of the word. For the most profound knowledge that one can
have of maturs is to know naturel things in their proper
causes, and the causes of which we ars speaking are the
most common that it is posasible to diseover. That is why
from this point of view they provide us with the most
5‘\1perricin1 knowledge that it is possible to have of the

cosmos. And it can be considered the imst profound knowledge

~

only by confusing the study of nature with the type of

knowledge that 1s had in mathematies wheres the most known
{e2)
for us is also the most known in se.

The following passage from the second book of the
Physics brings out what Seint Thomas understood by profound

cause:

.o 1in naturalibus oportet semper supremsm causam
uniuscuiusque requirere, sicut contingit in ardtif-
sislibus. Ut si quaeremis quars homo agdificat,
respondetur, quia ess asldifieater; et similiter si
quaeramus quare est esedificator, respondetur, quia
habet artem sedificativum; et hic statur, quia haec
est prima causa in hoc ordine. Et ideo oportet in
rebus naturalibus procedere usque ad causam
surpremem. Bt hoc ideo est, quia effectus nescitur
nisi scietur causa; unde si aliculus effectus causa
sit etiem alterius csusae effectus, scirl non
poterit nisi causa eius scieturjet sic quousque
perveniatur ad primam causam. (63)
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It ia fairly clear ficm these linea thet the moss importent
Geuse ~ ~ the cause whiock oconatitutes the proper goal of
science, the cause which gives us the most profourd view
of the mature of thinga, is not the remote ocsuse, but the
prox.wr cause - = the cause which mogounts for the ultimste

caoncretion of the affect,

7o balieve that the majority of modern $ebolestics
have eoafused iha two mennings of "ultimmte cause™ Just
defined. And this confusion hes led to a good deal of uo—
fortunate misunderstanding about the Srue cheracter of the
study of mature. Froom 4% has eome that false eir of pro-
fudity that so meny coholsstics have ssswmed in deal ing
with $hings which in reslity constitute the most indetermined
end soufused knowledge that it 1is possfble to have of nature. |
From 1%, too, has come & view which when analysed oen berdly
be distinguished from Hegeliam idenlism. ©'s heve in mind
the notion that by meens of the most gencrel considerstions

pesaible oue succeeds in gresping the very substense of

She De /unime, for example, one grusps the very sssence of
e moul, and that the study of bees und birds snd horses
hus & 6 4o only with accidentsl modalities of the .substence

of the brute aninml., If this were true, the genersl would
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be identified with substence, as in the doctrine of Megel,
&nd the spedies would be only a kind of phenomomal mods,
or ulserior elaborstion of the substance, vhich is not of
interest to the philosopher whose tnak im to &et at the
profound essence of Shings. 1In eSher words, what is the
most clsar and the most knowabls for ms would be the
esssntial subatance of things, that is the moet cleer emd
knowable in se. Xarly in this Chapter wa have assen that

this 1s dienetrically opposed to Aristotelisn and Thoamistie .

doctrine,

Fram this ssms confusion hes erises a false view
of t_he order in which maturs ahould be studied. Insteed of
fallowing the treditiona) Aristcteliam snd Thomistie order
which begins with gensralities and moves on towerds fuller
conoretion, in such a way that axperimsntal acionce is e
prolongstion of pPhilosophy of nature, most moderam scholestics
have mede the philosophy of nature an axtension of experi-
mn@ #cience in such a way that the romer in ons fas fon:
GF ancther dapamts wpoa the lajtery . This depecience du
oftsn proposed as baing absoclute. Thus Fulten 3heen, for
sxaxple, writes: "Usder no eonsideration muat it be thought
thie philosophy of nature does cway with any experimentel
sciel co. As & natter of faet, 1t would ceusa to oxist with-

(64)
out then. Suek a position hrs led modern scholestics to ’
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undertake such futile Sasks as the deonstration of the

dootrine or by lemorphian by mesna of physics and shemiistry,

This view of the ralation between soience and
philomophy 1a the oue ususlly scoepted amnong non-scholeatie
philcsophars. Professor heFe Taylor states the poaition
in the following terma:

Yhe work of the p muophynthturoandmm
onlyb.g(uvhuothnotth experimental
sciences leaves off,. Its dasn nye not parti-
sular facts, as di.ncn,y messed by expers-
mant and obumtlon. but the hypotheses used
by expsrimantal scienes for the so~ordimtion
and dncripuon of thess facts. (65)

It 1s obvious that if thh m the true relution b-t\nu
philosophy end scionce th- former 'ould be even more

{os)
dialectionl th-n the httor.

.- & . b L ~

. In some m e aatericrity of philosophy
of nature t0 expiwrimental’ science is recognized in one
Taahiom or ancther, but then Philosonhy often bacomes
nothing dut a hxghj,y theorationl vanguard of scianoe born
of hasty genarelisatiea whieh -ehm gredually supplrntas
7 188 constent pregrese. *¥he Inevensing Sndependinis’of
natural scientific brauches from philosophy from Arigtotle's
tine to the present,“ writes Pegounl Jordan, *has

airmltansously aluo enptéed philosophy of its origine)




(oY) '
ooatent and problems,”

Seme modern Thosists, while not making the
dspendenocs of experimentel sofenes wpea philosophy eomplsts
end abaclute, consider it mhu to be 20 sassatial
that the comstant progress of sxperimental sclemce mskes
svery treatiss of the phileecply of mature exdremaly short
Uved. Yhus Mmritain ssys: ?Jo penm qu'wm Araisd de
philescphis de 12 nature, sw Maximwm peut vivre was vie
4*heae, singuasite ans, solLsate~d1x ans, si atusm in
potemtotibus, etogwuts omni - ~ et eacore & ooudition
a‘itre plrisdiquensat yemis & jeur, & suppossr gu'il sit
dea $diticns sussszaives; pares que o8 traité de philoscphio
s 1a mtwre delt nécsssairemext aveir W comtast intims
aves les seivness des phinmminas, ot eos ssicuess se
rencuvellent besnecup plus wmpidement gwe le philosophie. ™|

(o8)

fo exmnot mmbacribe to sush sa opiniom. '« believe that n
treatise of philoacphy of mture, if it is good whem firss
writtem,can live far beyomd the life of & mn. s believe
that it eaa live forever witheut any substantial shangs.

I everythisg that 1s sesentfial, the trentises of iristotle
and 3t. Thowas upon thogo parts of mtursl doctrine which
a¥e pow knowa as philesophy of mature = - the efight books

of the “hysica and the three bovks of the e Anime - - ere

Just &8 alive todsy as vhen they ware first writtea. All
$00 many modern Thomists think that they have gone far in
defending the perennisl vitulity of Thomism when they
clalin that olthough the writings of Aristotle And Aquinas
on physionl subdects are now odsolete, their metephysiacs
and morul philosophy remsin eternally alive. It is safs
to say that most of the Thomlats who meks sueh statements
have M'r taken the trouble to give the Physies and the
De Antms & elose amd intelligemt reading, fer sueh a
roading m’nu reveal tht it is only in eosparatively few
muam-umuummmn treatises nesd
rovision.) Amd the yeases is siwple: thess trestises are
ssssntislly saterier te, asd therefors independent of,
exporimemtal stiense. As w dave IM explained, in
m“m&nnﬁmmmlﬂld‘t‘nﬁmd
motion iristotle meeded only the sivple experiemes of the
Tall of & enow flake. The geperie meture of motion was
totally contsined in this one instanee and ocould B¢ dis-
ongaged from it., If his analysis of this generis mature
was sevrest, sad we balieve 1% ma, Shea Ms dsfinjtion
of motien will ever rearin maffeeted by the fvummeradble
highly souplicated experiments subsequently made $o

determine the nature ef motion in a more specific way.




