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assume that they do, people generolly agree that to know the

cause of something, to know it as the cause of that thing and

to know that such o thing cannot be oth'erwhe, is to it know

simply. The question is, how is such knowledge attained;
where Is It to be found? The solution of this question Is the

business of the Posterior Analytics, where it is shown that such

knowledge Is possible only as the result of o discourse whereby
the necessary connection of two terms is shown by a middle or
third term. The oxpression of this connection is o proposition
forming the conclusion of a reasoning process called o demons~
trotion. “Ubi n‘«'atandum est quod cum sclentio proprie sit
conc!usionﬁm, intellectus autem principiorum, proprie scibilia
dicuntur conclusiones demonstrationis, in quibus possiones
praedicantur de propriis subiectis.” 16

The object of science in the strict sense of the term is
the conclusion of o demonstration in which a vniversal and ne-

cessory property (propria passio) is predicated of its proper

subject. As known mediately, a conclusion is inferred from
prior principles, immediately known,and which in this case re=
fer to the proper principles of that which is demonstrated.

The conclusion, o proposition which is not self-evident, is on-
ly known as true when seen in relation to something alreody

known as true and self-evident. “Et ideo rotionabiliter cognitio

I6. St. Thomas, I I Post. Anal., lect. 10, n, 3.
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horum principlorum est cousa cognitionis conclusionum; quia
semper, quod est per te, est cavsa efue, quod est per aliud, 17
The "allud® of the mediym is thot which provides the reason
for the predicate’s inherence In the subject. In a striet de~

monstration this reason Is the definition of the subject, the

‘knowledge of which i, come by in a manner entirsly other than

syllogistie domonsnctlon.w Chce attained, the doﬂnlﬂo_n,
containing the principles of tin subject, serves o middle term
in a demonstration by revealing the subject as couse of the pro~-
perty which is predicated of It in the conclusion, A conclusion
or. 6biocf s0 understood Is what i3 scientifically known,
,H"cntofon the expression ‘object of science’ or its

equivalents (speculabile, scibile, sclontifically known object)

was vsed, the word ‘object' hoving been described simply os
thot which Is reached by o certaln activity of the mind. {1
identification here os a demonstroted Proposition corrects any
teadency to conéolvo of it as something simple. Compared with
the elements that compose it, the conclusion is indeed sémcthing
complex. Like all inteliectual knowledge, the acquisition of

a conclusion depends upon pre-existing knowlodge.w» Some
knowledge of both the subject and the predicate Is presupposed

to the scientific knowledge of the conclusion which they cons=-

titute, OF the subject, a rather exact understanding is prosup~

i7. st. Thomas, |a | Post, Anal., lect, 7 a. 8,

13. Aristotle develops this point ot great length in Bk. 1} of
the Posterior Anolytics.

19. C¥f. st. Thomas, In | Post. Anal., lect. |I.
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posed when Its definition Is the middle term in the reasoning
process. If science or demonstration ore to have ony meaning
at all, there must be o difference between what is known of
the subject In the premises ond what Is sald of it In the con-
clusion. Such is the difference between the obiogt of o scian~
ce and Its subject. The subject of o science Is both that which
is known aond obout which further knowledge is sm.:abf.

Whot we are talking about here is science in the most
perfect sense. Aristotle, however, does not reserve the word
to this strict sense. As will be sean, such perfection is not
always possible in each of the speculative scionces. This re-
ference fokﬂu noture of science has been made simply to faci~
Htate o description of the object of science with o view to I

determining its per se differences. Thus, to be the object

of science, the speculabile must be utterly immoterial ond
unchangeable, i;e., o speculative science .regords its ocbjact
os obstracting from matter and motion or change. St. Thomas
adds here: "...vel appllca.fio od eo..."” (The reasén for this
will be seen in the following orticle.) And so, It is according
to the raodically different ways in which matter and motion can
be excluded that the sciences will be divided. If an object is
to be charocteristic of a distinct speculative science, it must
reveal an exclusion from matter ond motion that Is essentisily

different from thot revealad by the speculobile of another secienca.
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3. The division of science is threefold

St. Thomas spells out the differences of exclusion from
motter and motion in the following way:

Quaedam ergo speculabilium sunt, quoe dependent o
materia secundum esse, quio non nisi in materic esse
possunt. Et haec distinguuntur, quia quaedom de-
pendant o materic secumdum esse ot intellectum, si~
cut illa, In quorum diffinitione ponitur materia sen~
sibilis; unde sine materia sensibill intelligi non
possunt, ut in diffinitione hominis oportet accipere
cornem et ossa, Et de his est physica sive scientia
noturalis. Quaedam vero sunt, quae quamvis depen~
deant o materic secundum esse, non tamen secundum
intellectum, quio in eorum diffinitionibuys non po=-
nitur materia sensibilis, sicut linea et numerus. Et
de his est mathematica. Quaedam vero speculabilia
sunt, qQuae non dependent o moteria secundum esse, .
quia sine materia esse possunt, sive numquaom sint

in moteria, sicut deus et angelus, sive in Quibusdam,
sint in maoteria et in quibusdam non, ut substantia,

qualitas, ens, potentia, actus, unum et multo et
huiusmodi,

To understand what St. Thomas has done here ond
thereby see the relevance of this article to those that follow,
the roots of this variant immateriality must be exposed.
Science, like sensation, is knowledge of things ond not me-~

28 Although vastly different

rely of their representotions.
kinds of knowledge, both u're copable of the same precision in
regard to whaot they attain os object, in that it is possible to
distinguish between that which is actuclly known and that by
which it Is known. ®Sicut autem formalis rotio visibilis su=

mitur ex lumine, per quod color videtur, ita formalis ratio

scibllis accipitur secundum principia, ex quibus oliquid scitur.® 2]

20. b' q. 35' c. 2' c.

2l. St. Thomas, In | Post. Anal., lect. 41., n. Il.
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Light is, as It were, the complement of color lnasmu'ch as,

without it, the colored object is visible only in potency.

Whaotever duality be insinuated by this distinction, it is im-

portant to realize that there is question here of simply two
ospects of the some thing that are known simultaneously,

St enim aliquo duo ita se habeant quod unum sit
ratio intelligendi oliud, unum eorum erit vosi
formale, et aliud quasi materiale; et sic illa duo
sunt unum intelligibile, cum ex forma et materia
unum constitvotur, Unde intellectus quando in~
telligit aliquid per alterum, intelligit unum tan-
tum intelligibile, sicut patet in visu: lumen enim
est quo videtur color, unde se habet od colorem
quosi formale; ot sic color et luman sunt unum tan-
tum visibile, et simul a visu vidatur, 22 -

‘Ti\e relation of light to color in regard to the visible
can be likened to that of principles to conclusions apropos of

the speculabile. *...Intellsctus simul intelligit principia et

conclusiones per principia, quando toamen scientiam acquisivit."23
The relation of principles to conclusions and the part
this plays in the division of the sciences is implied in the

text from the De Trinitote cited above. Yet St. Thomas-is mo=-

re explicit in other places. The following texts are quoted

with a view to manifesting whot is said here in the De Trinitate.

Cum enim principium totius scientige quam de aliqua
re ratio percipit, sit intellectus substantice ipsius,
eo quod, secundum doctrinam Philosophi demonstrationis

22, De Veritate, 9. 8, a. 14, ad 6.

23, Querestiones Disputatae De Potentia, q. 4,0.2,ad 10,
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principium est quod quid est; oportet quod
secundum modum quo substantia rei intellj-
gitur, sit modus eorum quae de re illa co-
gnoscuntur, 24

+++.Ad cognoscendum differentiom scientiarum spe~
culativarum adinvicem, oportet non latere quiddi=
tatem rei, et 'rationem’ idest definitionem signi=
flcantem ipsam, quomodo est ossignondo In una-
quaque scientia, Quaerere enim differentiom prae-
dictam ‘sine hoc', idest sine cognitione modi de~-
finiendl, nihil facere est. Cum enim definitio sit
medium demonstrationis, et per consequens princi=~
?lum sciendi, oportet quod od diversum modum de-

Iniandi, sequatur diversitas in sclentils specula~
tivis., 25,

++.Cum ita sit quod necessarium sit unicuique
scientiarum cognoscere aliqualiter quod quid est,

et utl eo quasi principio aod demonstrandum, opor-

tet quod secundum diversum modum definitionis di=
versificentur scientice. Et ito ad cognoscendum
qualiter scientio naturalis differat ab olifs, oportet
non laotere quem modum servet noturalis in definiendo,
et qualiter sit sumenda definitio in scientic naturali;
utrum scilicet sicut definitur simum, aut sicut defi-
nitur concavum. 26

The basis for the division of thae sclences is, therefore,
nothing other thon different modes of defining, so that there
are os mony different sciences as there are modes of defining.27
St. Thomas says thot sciences are distinguished now according
to principles, now according to the modes of defining. The
reason is that definition can be considered in two ways: it
can be considered initself, absolutely, and as such it is nei=-

ther true nor false; or it can be considered as constituting

24, Summa Contra Gentiles, 1, ¢c. 3, n. 16,

25, 5t. Thomas, In VI Mefaph . lect. }, n. 1156,
26. Ibid., X1, lect, 7 ns 6.
27. CT.St. Thomas, In Octo Libros Physicorum Aristotelis

EXEQSH';O, " ‘eCf:—T, ﬂo 'o
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57.

a virtual proposition, e.g., os predicated of the definitum

when the definition iIs good. If the definition Is to have an

Illative power, it must be token as the element of an enuncio=-

tion. Hence In soying thot the sclences are distinguished ac=
cording to the modes of defining, lf'we refer to definitions |
taken sbsolutely, then they are remote principles of sclence;

if we take them as components of o proposition, they are pro=

ximate principles of lclen”flc knowledge.

In the De Trinitate we have o literal application of

the criterion announced in the three toxts obove. Some spe-
culobifia do in fact depend on matter for their complete being
and others do not. Of those which can be only in matter, some

are dependent on matter to be vnderstood while others are not.

understonding ore considered by the sclence whose mode of de~

fining is with sensible matter. Qualiter sit summends definitio

in hoc scientia? Definitions with sensible matter are like the

definition of animal. 'What it is to be animal®' must include
sensible body. The science which defines in this way is notu=

ral science.

Those speculabiliac whose complete being is with matter

but which can be understood without it are considered by a
science whose mode of defining is without sensible matter.
Such are the definitions of line ond number. This is the science

of mathematics,




O

58,

A third science considers those things which do not
depend vpon motter to be and consequently ore not dependent
vpon motter to bo understood. The mode of defining of this

science is thus without sensible matter, It differs from thaot

 of mathematics because it considers 8o quoe non dependent o

moteria nec secundum intellectum nec secundum esse. Such

is for example, the definition of substance. This sclence is
whot was later called metaphysics.

The possibility of o fourth science is precluded by the
fact thet it would have no object, for it could be only on the

hypothesis of a speculabile thaot Is given independentiy of

matter and f’ot requiras motter in order to be understood or

 defined. Such o hypothesis implies a contradiction, nomely,

that of a definition which would have to contain and not

contain something essential to it. In terms of accessibility

by scientific knowledgs, all reality is thus ambraced in the

classificotion occording to dependence in baing on matter or

o denial of such dependence.

4. Definition is the medium of demonstration and consequently

o _principle of knowing sciantifically

The dkivuu‘ modes of defining provide the ultimate
criterion for the division of the sciencas bocaouss “definition
is the medium of demonstrotion ond conioquenﬂy a principle

of knowing scientifically.” Demonstration is ordered to

T
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showing that of some s‘ub]cct, about which we are seeking
scientific knowledge, this or that property is to bae predica~
ted necessarily. This Is cccomplished by moking known, as
the recson for the predicate’s inherence in the subject, the
subject itself as cause of the predicote. Sclentific knowledge
Is chaoracterized by stability and evidence, and It is this
ability to judge, to reduce things to principles that sccounts

for i1s co‘nimdo. 28

"De rotione scientice est quod hobeat’
firmom Inhoesionem cum visione intellectiva: hobet enim
certitudinem procedentem ex intellactu principlorum.”2?
Recalling the proportional similitude previously drawn bet=-

ween the speculabile and the visible together with their

28, Judgment is not o prerogative of demonstrotion. Science
is oan act of recson ut ratio (os opposed to reason ut in-
tellectus). As regards Tirst truths, the intellect, Trom o
knowledge of the terms themsolves, judges Immediately.
Yet, since oll other truths are obtained as o result of o
doim'omlriar;vo process which roq:ires riesoluﬂon to prin-
ciples, judgment is appropriated to science. De Veritate
q. 15, a. |, ad 4. It Is In this sense thot “ivdTc iom osF —
cum certitudine scientice.” St. Thomos, In | Post, Anal,,
Prooemium, n, 6. - = ]

What this means in terms of stability con bo seen
from the following: *Quicumque enim alique cognoscit
intellectuali lumine, quod est ol effactum quosi conna~-
turale vt forma In eo consistens, oportet quod de eis
fixom cognitionem habeat. Quod esse non potest, nisi
ea inspiciat in principio In quo possunt cognosci: quam=
div enim non fit resolutio cognitorum in suva principia,
cognitio non firmatur in uno, sed apprehendit oo quce
cognoscit secundum probablilitatem quamdam utpote ab
aliis dicte: unde necesse habet de singulis acceptionam
ab aliis habere. Slcut si aliquis nesciret geometrice
conclusiones ex principiis deducere, habitum geometrioe
non hoberet; sed quaecumque do conclusionibys geomo=-
trice sciret, apprehenderet quosi cradens docenti, et sic
indigeret ut do singulls lnstrueretur: non posset enim ax
quibusdom in alia pervenire firmiter, non facta resolutions
in primo principia.” De Veritate, q. 12, . I, ¢.

29, e lloe, q. 67, a. 3, ¢c.
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slmilor!vty in point of ol;lljty to compel their respective
powers ("...sclentla demonstrativa est determinate vnlvs se~
cundum certitudinem, sicut et unws."so) the choice of the
word ‘de-monstratio’ for signl'fying on intellectuel discourse
that determines the mind to one part of the alternative com=~
pletely is a very meaningful one.

*«s.Omnis scientia habetur per aliqua principioc per

$e nota et per consequens visc. Et ideo oportet quascumque

sunt scita aliquo modo esse visa.”3! |n other words, a sclen~

tific conclusion is not something suspended in mid-alr. It |3

rooted In its p;inc!ploa end depands vpon them for Its certitu-~

de. As o proposition, it may or may not have meaning depen-

ding upon the knowledge one has of its terms. But to be
‘seen' by the mind, the light of its principles is required.

«o+Cartitudo scientice tota oritur ex certitudine
principiorum: tunc enim conclusionas per certitu~
dinem sciuntur quondo resolvuntur In principia.
«e.Nos certitudinem scientioce non acciperemus,
nisi inesset nobls certitudo principiorum, In quoe
conclusiones resolvuatur., 32p

The role of principles in refation to conclusions requi-

res that they be known in an entirely different monnar than

the lotter. To securs the intelligibility of & proposition known

mediataly, the principles themselves must admit of immediate

knowladge., Principles ore said to be immcdlat.o because thaeir

30. St. Thomas, In | Post Anal., lect, 42, n. 9. Cf. also
De Veritate, 9. 22, o. 6, ad 4.

3. Ha Hee, gq. }, 0. 5, ¢.
32. De Veritate, q. il, a. |, od 13,

[ R
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truth Is known, not by means of o medium which functions
os a middle term, but through o knowledge of thelr own com=
posing terms. As such, they are the object, not of sclence,

but of intellectuys.

Principlo vero demonstrationis possunt seorsum
considerori, absque hoc quod considerentur con-
-clusiones. Possunt etlam considerari simul cum
conclusionibus, prout principia In conclusiones
deducuntur. Considerore ergo hoc secundo modo
principia, pertinet ad scientiam, quae conslderct
etiam conclusiones: sed considerare prin&ipia se=
cundum seipsa, pertinet od intellectum.

In stre.isin'g the function of principles in scientific
discourse, it is important to realize that the ¢ogency and
rigor of o demonstrated conclusion.is not due to the intellect
of the knowing subject, but to the real bond that unites a
property to its proper subject. For this reason, the princi-
ples of knowledgo of the connection between subject and
predicote of the conclusion are propositions whose terms signi -
fy proper principles of that which is demonstroted. A property®
belongs to or 'is In' its subject precisely becouse of the sub~
ject which is its couse. This becomes msaningful only when
an analysis of the subject shows the property actually deri=-
ving from the subject as from Its own principles. Such an
analysis of the subject is nothing other than its definition:

"Resolutio autem deflniti in suo principia, quod definientes

facere Intendunt..."%% A strict definition expresses what

33. to lHae, q. 57, a. 2, ad 2.
34, St. Thomes, In VIl Metaph,, lect. 15, n. 1615,
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o thing is; it Is an answer to the question: 'What is this?®
By revealing the subjact as actuolly exercising Its role as
cause or reason of the property, definition estoblishes the
intelligible connection of subject and predicate In the con~-
clusion. It is as the middle term In the demonstration that
it makaes known this cousal nexus. "Manifestum est enim quod
principla, quae continet definitio subjectl, sunt principio
passionis. Non ergo demonstratio resolvet in primam causam,
nisi aceclpiatur ut medium demonstrationis definitio subjecti.®35
As middle term appearing in the premises, the definition is
predicated per se, f.e., the relation of the definition to‘the
definitum Is Immediate for those who understand the definition.Sé-

The scientific infelliglbi-llfy of a conclusion repre-
sents everything that is distinctive of our rational noture.
What is involved here is g process resulting In new knowledge
of a truth, o proposition expressing knowledge that is certain,
nomely, of an ottribute's or property's belonging to its sub=--
ject. The conclusion is certain because of the premises lea~
ding to It; it is knowledge in terms of the cause by resson of
which the property belongs to this subject.

The purpose of this rather lengthy digression hos been
by way of Interpreting the words of St. Thomas in the text from

his commentory on the Metaphysics: "definitio est medium

35. St. Thomes, In Il Post, Anal., lect. I, n.9.
36, St. Thomos, In | Post, Anal., lect. 5, n.9.




Had.
Roay B

)

played by definition tn dividing the speculative sciences. |

é3.

demonstrationis et per consequens principlum sciendi,” the

text itself having been enlisted in investigating the role

Until the relation of definition to demonstration had been
determined, its designstion os a principle of science begged
clorification. This brief analysls of the function of defini-
tion as o means or middle term allows us to see more clearly
why a difference in the manner of defining Is the reason for
different sciences. "Tota autem virtus demonstrationis,quoe
est syllogismus faciens chre, ut dicitur In I, Poster., de-
pendet ex medio. Et ideo diversa media sunt sicut diversa
princlpla/ocﬂvo, .secundum quae habitus scientiorum diver=

sificantur,®3’ The speculaobile has its formality, its deter=

mination ffgm the definition os from the principle that

37. lo llee, q. 54, a. 2, od 2. in |l Sent., dist. XX,
9. 2, a. !, ad 4, St. Thomos eléborates on the function
of the middle term in argumentation. In so doing, he pro-
vides a good example of the manner in which the several
meanings of a word are ordered, ? .. Argumentum proprie
dicitur processus rationis de notis ad ignota manifestando,
secundum quod dicit Boetius quod 'est ratio rej dubice fa-
ciens fidem'. Et quia tota vis argumenti consistit in medio
termino, ex quo ad ignotorum probationem proceditur; ideo
dicitur ipsum medium argumentum sive sit signum sive cousa
sive effectus. Et quia in medio termino vel in principio
ex quo argumentando proceditur continetur virtute totus
processus argumentationis; ideo tractum est nomen argu=-
menti od hoc quod quaelibet brevis praelibatio futurae
narrationis dicatur argumentum, sicut in epistolis Pouli
singulis praoemittuntur argumenta. Et quioc medium vel
principlum dicitur argumentum inquantum habet virtutem
manifestandl conclusionem, ot hoc verius inest ot ex lu=-
mine intellectus agentis, cujus est instrumantum, quic
‘omniag qQuoe arguuntur o lumine monifestantur!, ut dicitur
Ephes.,V, 13; ideo ipsum lumen quo monifestantur princi-
'E??,-sicut principiis manifestontur conclusiones, potest

dici argumentum ipsorum principiorum.®
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manifests it as a conclusion. The determination of o specu=-

labile, Its ratio objecti, Is, os we have seen, reasoned in-

telligibility. So, different modes of defining are responsible
for the different types of immateriality.

Et ideo diversitas materiae val objecti In ordine
ad eo quae faciunt facliitatem in actu, faclt diver=
sitatem hobltus....

Et inde est quod in speculativis diversitas mo-~
terias, secundum quod est determinabilis per diversa
media et principlo ex quibus est facilitas considero~
tionis, facit diversas scientias, sicut noturalls quae
ex effectibus et his quae opparent in sensu demonstrat,
o mothematico differt quae circa suam materiom ex
eisdem principils et medlis procedere non potest, 33

5. Sclence and sciences

This mention of particulars concérning the vorious ways of
defining anticlpates the discussion of the articles to follow
by implicitly raising the question: If sciences are distingui-
shed according to their ways of defining, what distinguishaes
the modes of defining? Before moving on, however, certain
observations are in order, lest it appear that in all thet has
been said we are attributing to St. Thomas an unwarranted
na'lveté. Thus far, we have stressed the rigor of St. Thomos's
division of the sciences as treated in article one., It would
be extremely inaccurate if emphasis on this division ware inter=
pfe!‘ed os no more thon a ;onfr!vcnce to satisfy the exigencies
of o purely logical construction. The matter treated inthis

first article has not been suggested by aprtori' considerations.

38, In Il Sent., dist. XXXiH1, q. I, a. 1, qua |, sof.
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On the contrary, It Iy o synthesis of the results drown from
the whole range of scientific endeovor., And while scisnce
in the sense desaribed Is an ideal, to confine the word to
such rigor would be to ignore nearly oll thot we call science.
As will become increasingly evident in the discussions to |
follow, It would be o gross oversimplification to Imagine that

any sclence is o mere collectio of propter quid demonstra-

tions, olbeit interconnected. It is true that from o cursory
reading of the work under ttudy one could possibly form the
opinion that in any science demonstration, as described, Is
not only shu'b‘ly but olso fraquently cﬂalnod.:w Yot o reoli-
zatlon ;f the general character of the work should preclude
this possibility, if the worning of St. Thomas himself does not:
"...Demonstratio, per quom etsi numquam falsum concludatur,
frequenter tomen in hoc home fallitur, quod putot esse de~
monstrationem quae non est, "40 This is the cautious observa-
tion of @ mon who knows whereof he speoks. No better praws
can be adduced In favor of St. Thomas ‘s realistic opproach to
sclance than his own expositions. Te study any one of them
is to appreciate that demonstration is the sulmination of com~
plex and detailed, often long and elaborate, preparation,
+++In acclplendo scientiam, non semper principia

et alements sunt priora: quia quondoque ex ef-
fectibus sensibilibus devenimus in cognitionem

39. See, for exomple, 9. 6, a. 4, ad 2,
4'0. St. Thomas, In Boeth. de Trin. q. 3, a. l, od 4,
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?rinc!plorum et cavsarum lnte”ig!bil.lum. Sed

e R e e o o et effectuum

quia, ut thidem dicit Philosophus, tunc opinamur nos

scire, cum principio possumus In causas resolvere. 4|

If the human mind come to know all things about which
it hos science In the same manner, the situation would not be
nearly so complicated. But the fact of the matter is thot it
is forced to take quite disparate routes In approaching know-
ledge of the intelligible couses and principles which in their
turn are responsible for the division of the sciences. Diverse
modes of defl‘qing distinguish sclences because things defined
are them‘,se!vjes known in different ways. Sclence is not the
creoﬁoﬁ but the generation of new knowledge. It proceeds
from preexlisting knowledge in virtue of which the intellect
moves itself to the acquisition of further knowledge. If tBe
intellect were oble to begin its ressoning about effects from
@ knowledge of their principles and causes, the situation
would be quite different. In such reasoning the cause of
our knowledge of conclusions would at the same time be the
couse in re of the truth. Such is, in fact, the cose of ma=
themotics: "...quio quandoque eadem sunt magis nota et quo
ad naturom et secundum nos, sicut in mothematicis, quae
abstrahunt o materia sensibili. £} ideo ibi semper proceditur

o notloribus secundum naturam, quio eadem sunt notliora quo

4. lo, q. 85, 0. 8, ad I. Cf. Aristotle, Physics, I, c.i.
18409 ff. ’ PR
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ad nos,* 42 o the notion of a sdbiect, which from the
beginning of an inquisition can be known distinctly, proper~
ﬂes, laws or relations of mathematical quantities can be de-
duced without reference to experle.nce. In geometry, for
example, through its definition, the flat triangle Is mani-
fested as both the subject and the reason for the property |
(to have the sum of Its angles eqbul to two right angles) which
Is necessarily predicated of It In the 'conc'lusion. Here the
Proper principles of the property ore those through which we
first know theﬂ subject and by means of which we define it.
'{hat ;uch o hoppy situation Is not genercl Is evinced
by St. -fhomas's readiness to point out that "in his autem
(demonstruﬂvls) principaliores sunt Mathematicae scientiae,
propter certissimum modum demonstrationis.” 43 The ewareness
that the notion of demonstrative sclence is most perfectly
realized in mathematics should prepare us to find it reoltzed'
differently in the other sciences. [t should caution us
agoinst being dissatisfied with whotever realization ou; know=
ledge of the respective subjocts admif_s; ond it should odvise
us to dispose this knowledge accordi’ngly.‘” If, unlike its
procedure in mathematics, the jntellect is required to stort
from effects, occidents or attributes, but which are, naver=

theless, adequate to manifest the noture of their cause, then,

42, St Thomes, In Vil Metaph., lect. 2, n. 1305,
43. St. Thomas, In | Pest, Anal., lect. |, n. 10,

44, Cf. St. T’mc’, In 1} Me!ﬂ!o' ’ec" 5, 1:1 335"37.
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in that measure, strict causal knowledge is subsequently
possible, The Prospective area for this kind of knowledge

in the philosophy of nature, and, a fortiori, in metaphysics,
is relatively meager. {In natural philosophy, for example,
gfven the condition of fps subject, namely, changeable rea-
lity, and given the implications of a knowledge that is not
merely the estoblishment of universal ottributes of such o
subject, but, even more properly, an intrinsic caysal justi=
flcation of them, how much of the world of natyre con be so
understood?

Before Hf can serve as principle of sclence in the
stricl{s;nse, the definition itself must be properly achleved
in thot sclence. For anything known directly, this will re-
quire discovery of its essential noture as subject of certain
attributes. |n the absence of direct obsefvatlon,“ its very
existence as the cause of some effect will require proof.

The accomplishment of either or both of these tasks is already
considerable progress. A} times no more than this Is looked
for. More often, no more is possible. The point is that de-
finitions, such as are possible, ore not easily come by, The

definition of the soul is o case in point.
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nibis lgnota, Ideo oportet quod uvtamur differentils
accldentalibys in designatione essentialium: bipes
enim non est essentiale, sed ponitur in designa-~
tione essentiolis. Et per eas, scilicet per diffe-
rentias accidentales, devenimus In cognitionem
essentialium. Et ideo difficile est, quia oportet
nos privs cognoscere quod quid est animoe, ad
cognoscendum facilius accidentia onimae: slcuyt
In mathematicis vaide utile est presacclipere quod~
quid erat esse racti et curvi et pleni ad cognos~
cendum quod tres angulli triongull sint cequales
. duobus rectis. E converso etiaom accidentia, si
raeacclpiantur, multum conferunt od cognoscen-~
vm quod quid erat esse, vt dictum est. 5| quis
ergo ossignet definitionem, per quam non deve-
nictur in cognitionem cccidentivm rei definitae,
Iila definitic non est realls, sed remota ot dia-~
lectica. Sed illa definitio Per quom devenlitur
in cognitionem occidentiom, est realis, et ex
propriis, et essentialibus rei. 45

Dlolectical definition, os distinguished In this plaoce
from rﬁol definition, is explained loter on in the same com-
monfnry.46 There St. Thomas oxemplifies it by a definition
of something notural thot would not contain sensible matter,
os when the passion of onger is defined simply as 'desire
for revenge'. Even though it may be very certain in itielf,
o definition by form alone is intrinsically inadequate, and
hence diclactical, as the definition of something tha-!;cunnot
be without motter., An explanation for this insufficlency is
the attempt to define without recourse fo experience, an
omission for which St, Thomas finds Plato wonﬂng.47

Physical definitions, derived from experience, do

43, St. Thomos, In Aristotelis Librum da Animo Commentarium,

,' ’ﬁcf. " Nte 150
46. 1Ibid., lact. 2, n. 24 ff,

47. St. Thomes, In Librum Brimum Aristotelis doe Generatione
at Corryptione Expositio, lect. 3, n., 8. :
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contaln sensible matter, and yst most of them are dialectical

in onother sense. As will be seen, definition in metaphysfcs

ogaln presents its own particular problems., A real definition

represents, from one polnt of view, a term for human knowing.

««.Substantia rel, quoe est sssentia et definitio
significans quod quid est res, dicitur terminus.
Est enim terminus cognitionis. Incipit enim co~
gnitio rel ab oliquibus signis exterioribus quibus
pervenitur ad cognoscendum rei definitionem; quo
cum parventum fuerit, habetur perfecto cognitio -
de re. Vel dicitur tarminus cognitionis definitio,
quia infra ipsom continentur es, per quae scitur
res. Si autem mutetur una differentia, vel adda=
tur, :Bel subtrohatur, iam non erit eadem defini-
tio,

Whaaﬂythe. mind reaches this tarm it attains o definj-
tion of what the thing Is, the quid refi. Until this term is

reached, the most it does in fact know Is the quid nominis,

f.e., what we express in naming things. The rotio quam

significat nomen in this case Is not the definiﬂoﬁ but so-

mething either vaguely known or merely descriptive. And
until the mind is ossured that it has reached o term beyond
which it cannot go, nothing can be predicated of its subject
with the certitude that characterizes the immediate know=
ledge of scientific principles taken In the narrower sense.
To infer from all this that the greoter part of natural
philosophy is not science at all would be to demand that ail

science vindicate the status of mathematics. There is stili

43. St. Thomas, In V Metaph., lect., 19, n. 1048.
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science, though in o diminished sense, when o quid nominlis

is taken as middle term. But even those physical definitions
which are ‘only' dialectical are still definitions that explain
what the words stand for. They are sufficient for tentative
inference. In modern terminology, this too Is called scien=
tific, |

Qur study of St, Thomas has shown o division of the
sciences mode according to the differences of their respective
objects. By object, we have se ea, he means conclusion. But
we have also come to see thet any given science embraces

many conclusions., A habit of science, it Is true, can be an~-

gendered, ot legst incipiently, by one demonstration. Unlj-

ke moral virtues, however, such a hobijt Is perfected by an

extensive development, in ochieving more ond more concly-~

4
sions., In what sense then do many conclusions constitute

an object for any one member encountered in the division?
The answer to this questlon has been impliod alrecdy when,

in comparing the object of o single demonstretion with that

of the sense of sight, o distinction was made between what is
known and thot in virtue of which it is known. Applied now
more explicnly to on entire science, the result is the distmc-
tion between its formal and material object. As that which is

known, the material object of a science includes all conclu=

49. Cf. la lloe, q. 54,- . 4, od 3,
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stons, oll Inferred propositions known os true, in that sclence.
The formal object is the particulor aspect under which all of
these conclusions are reached, thls aspect deriving from the
manner of defining which is proper to the sclence.

John of St. Thomoas provides the resson for the growth
ond development which o habit of science must undergo to
attain the multitude of truths, matericlly many but formglly
one, thot moke up Hsvobiecl‘. The acquisition of new concly-
slons Is an extensive growth, not merely by the extrinsic ad-
dition of new matter, but according to an intrinsie perfection
of the bo/bit l"f‘self_. The fact that a particular science encoun~
ters more difficulty in reaching some conclusions than others
can result, not only from extrinsic difficulties on the port of
its matter and the mode ofter which it is known, but aiso from
o deficiency on the part of the hoblt itself which, unless in-
trinsically perfected, lacks sufficient force to effect many

conclusions. John of St, Thomas explains why it is thot,

~apoart from the detarmination afforded by things known, deve-

lopment is still required within the habit itself. He does so
in terms of the relotionship between principles ond conclusions
that hos been emphasized in the foregoing poges.

Constat enim quotidiana experientia scientias
crescere extensive, quia per primam demonstrationem
acquirit quidem intellectus habitum et facilitotem
circa illam, quia convincitur et totaliter subjicitur
illi veritati, sed circo alias veritotes et conclusio~
nes nihil omnino facilitatur, nec potest ex vi primae,
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sed Indiget nova oexplicatione et extensions.

Et hoc ideo quio scientia dependet In univer~
salitote et extensione ef ossensu od diversas ve~
ritates sev objecta o speciebus reproesentantibusg
itla, et o coordinatione itlarum ot dispositions
inter se: sine spaciebus enim caret manifestatione
objectorum, et sine coerdinatione caret medio ef
dispositionse itlativa, sine quibus non potest lumen
sclentificum assentiri, quic est lumen collarivum
et illotivum,

Quore licet Idem sit lumen ot Idam hobitus quo
quis assentitur primoe et secundoe conclusioni, fg=-
tem ut applicetur secundae et tertice conclusiont
requiritur diverso ordinatio specierum, ot sic Indl-
get hobitus novo extensione.... 50
By way of conclusion to the first orticle It c¢an be sto=~

ted that the d"l"vhlon heroin effected is a division of the spe-
culative sclences according to their objects. This Is to say
thot the basis for the division is not the differencas of
things as they exist outside the mind,'ﬁ but rather the dif-
ferences of these things precisely as they ore known in o
sclentific way, ut scibiles .32 The division is o genoric onea,
each single science having o single kind or genus of subject
with Ifs own besic Principles and causes, ond which includes
oll the species that moy be containad within the genus, to~=
gethar with their.proper principles, causes, elements, pro-
pertios and relations, Knowledge of o scibile is attained. in

and through these principles. "...Slcut etiom corpus mobile

50, John of St¢. Thomas, Cursus Theologicus, In lam=ilse,
“De Habitibus®, ed. A fAathiau of H. Gogné, Collectio
Lavallonsis, Sectio Theologico (Quebes, 1949)nn.633~35,

St. Cf. s, Themas, In I Physic., lect. H, n. 3,
52, 'St, Thomas, In Boeth. de Trin., 9. 5, a. |, ad | and od 3.
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est subjectum naturalis Philosophlaoe, nec tamen omnia enun~-
tiabllia quae de corpore mobili possunt formari sunt scibilia,
sed illa solum quae ex principiis noturalis Philosophice ma=
nifestantur.® 53 Definition as the medium of demonstration
provides the proper principles of this knowledge which is
charscterized by exclusion from maotter oand motion., A dif-
ference In the manner of defining rew"s from o difference
in the principles of things that can be known without matter
and change. Thus there are as many speculotive sciences os
there ore different modes of defining. There are three such

modes: to define with sensible matter things which cannot

be otherwise defined-<this is proper to notural science; to

define without sensible motter things which have their being
with matter==this is proper to mothematics; to define without
sensible matter those things which con be without matter=-

this is proper to metaphysics.

33. De Veritote, q. 14, a. 8, aod 16.
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ARTICLE TwWO

Utrum noturalis philosophia sit de his quae sunt fn motu et moteria

According to the division established in article one,
notural philosophy Is the science of things depending on motter
both to be and to be undarstéod. Although the division was
Precisely stated, o serious dlfﬂcuhy_érlus lmmedlofgly this
First of lts'mepabars Is more carefu”yvcon:iderod, namely, in
regard to the subject about which natural Philosophy is o
Provide scientific knowledge, Briefly stated, this difficulty
is as follows: ~'|n the concrete conditions of his own existence,
the natural scientist i first of all confronted by fbe changea-
ble, the material, the conﬁngeﬁf. His intellect is such thet
It is qulckeged by and first ottracted to things wanting in de~-
termination. What s leost knowable ipn itself is most familiar
to him. 1t is because things are thaet he attains them ot all,
but It is their most obvious conditions that first oceur to him
to be explained. The initiol stagae of his scientific devé;lopmenr

is thus to treat of reolity Precisely os mobile or chongeable,

of all kinds. In other words, science {s asbout the Necessary,
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which Is immobile; but natural sclence Is about mobile things.

These assertions seem to be contradictory.

l. The solution of Plato

The problem is introduced by referring to Its history
ond the solution proposed by Plato, as Aristotle and St, Tho-
mos understood it, Plato, in his approoch, waos straitened by
qualified concessions to the opinions of Heroclitus and Cra-~

tylus.' According to Heraclitus, all things are in o state of

~Perpetual flux; nothing Is stable and consequently, nothing is

deferminotel); true. In this view of continual agitation there
wasg no-pfosslbl“ty of sclence. Cratylus, a disciple of Ha~=
raclitus ond one of the first teachaers of Plato, carried the
position of-hls master to its extreme and insisted on the impos=-
sibility of sustoining cven one true assertion. Any assertion,
since it is verbal, takes time. From the beginning of an
enuncliation to its end the thing itself chonges. As o result,
Cratylus conflﬁed himself to wiggling his flnger.z

Plato, however, did strive to maintain scien‘rific
knowledge of changeoable being. His efforts in this direction
led to the theory of ideas or seporated forms os seemingly
the only way out if there was to be science shout natural
things qua changeable., Notural things in themselves he re-

garded as objects of opinion. Byt besides the world of the

'o Cf. Aris’c"e, MQ?OE".; ', Ce 6, 987“ 33.
2, Ibid., IV, c. 5, 10100 10 ff.
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sensible, the mobile, the non-separated, he posited another
order of beings called forms, separated from matter ond mo-
tion not only in mind but in reality as well. These two or=
ders, though distinct, were not completely separated one

from the other becouse sensible things exlisted and were known
os participations of separofed'forms. For each species there
was o separated form which was the exemplary and productive
couse of singulars. Between these two orders Plato posited

o third=~that of mothematics. A third order was necessory

becouse the mathematicalia differed both from sensibie subs-~

tances, In that they were Immobile ond incorruptible, and.
from the separated forms, due to the possibility of mathemo~-
tical individuols within the seme ﬁpeclas.

Plutg's solution then was that sclence of natural
things is possible, but only on the supposition of seporated
forms. Aristotle, on the contrary, affirmed the possibility

without the necessity of positing such forms.4 By distinguishing

e

3. bid., I, ¢. 6, 987b 4 Ff.

4. St. Thomos succinctly explains the basic point of disagree=-
ment as follows: "Non enim est differentia inter Aristote~
lem ot Platonem, nisi in hoe quod Plato posuit quod res quae
intelligltur eodem modo hobet esse extra animum quo modo
eam intellectus intelligit, idest ut abstracta ot communis;
Aristoteles vero posuit rem quae intelligitur esse extra ani=-
mem, sed alio modo, quia intelligitur abstracte ot habet

. @35e concrete., Et sicut secundum Platonem ipsa res quae
intelligitur est extra ipsam animam, ita secundum Aristo-
telem: quod patet ex hoc quod neuter eorum posuit sclentias
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between the thing known and the monner in which it Is known,
Aristotle discovered a more moderate ond reasonasble way to
resolve the difficulty., He realized that *what o natural thing
is' is Itself not changeable, so thot it Is possible to consider
the essential natures of changeable things oport from the con~
crete conditions In which they are found. By reason of the
intellect's ability to grasp the particulorized whot In things
outside the mind, the moterial and changeable can be known
In a way that Is universal and necessary; and all this without
violence to reality., This is the solution proposed by St. Tho-

mas.

7

2, An important distinction

Keenly intelligent as he was, Plato was hard pressed
to "make sense” out of sensation that disclosed o buzzing,
booming world, churning with constant change; generation and

corruption, growth ond decay, life and death. And 50,

-

esse de his quae sunt In intellectu nostro, sicut da substontiis; sed Plato qui=-
dem dixit scientias esse de formis separatis, Aristoteles

vero de quidditatibus rerum in eis existentibus. Sed ratio
universalitatis, quae consistit {n communitate et obstractione,
sequitur solum modum intelligendi, in quantum intelligimus
abstracte et communiter; secundum Platonem vero sequitur
etlom modum existendi formarum chstractarum: et ideo Plato
posult universalia subsistere, Aristoteles autom non, " Qua-~
2stio Disputata De Spiritualibus Creaturis, q. un.,s.9, o33,
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St. Thomos tells us, he was betrayed into taking the acciden-
tal for the essential gnd ended by rejecting the two as one In
favor of separated forms. $t. Thomas attributes the source of
this confusion to a failure to distinguish in sensible things

betwesn the notion (rotio, idest formo) and the composlite.

*Notion® here meons the object expressed by Its dafinition.
"Composite® means this notion as It Is shored ond exists In
the singuler. When in this place St. Thomos equates notion
(which is our present translation of the Latin 'rotie') and
form, by form he does not mean the principle Inhering in and
substantiolly perfecting the thing known, but what the intel~
lect graslp:’ of the thing known. It is called form, not os in-
trinsic. couse, but in Its reference to the act of the knowing
intellect, as. that In whose image an intelligible similitude
Is concelved.” *Nam intelligere importat solam hobitudinem
intelligentis od rem intelilectam; in qua nulla ratio originis

Importotur, sed solum Informatio quoedam in intellecty nostro,

prout intellectus noster fit In actu per formam rel Intallectos,"®
The distinction between notion and composite Is found

in the Metaphysics, Bk. VI, chcptor 15. When commenting

on this text, St. Thomcs porophrases Aristotle saying: "Dico
autem eas esse alteros 'qulia hoe quidem®, scilicet substcaﬂn,
Quae est totum, sic est substantia sicut habens retionem con~

ceptam cum moterio; Illa vero, quae est sicut forme et ratio

5. Cf. Contra Gentiles, IV, ¢, I, n. 3474,

6. '6( q. 34' [~ Y " Gd 3.
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ot quod quid erat esse, est totaliter ratio et forma non habens
materiom Individualem odiunctam."’ He goes on to say that
the distinctlion is necessary becouse it is the composite which
is the proper subject of motion ond not the notion. "Quae-
cumque igitur dicuntur substantice hoc modo sicut composita,
eorum potest esse corrupﬂd. Ostensum est enim supra,
[Arlnotle, Vil, c. 8; St'. Thomos, lect. 7 quod eorum so-
lum est genearatio, quoe ex materia et forma componuntur,
Corruptio autem et generatio sunt circa idem."8 Generation
has for its term esse In the sense that the term of generation
is the exiftem“. Now in nature it is the composite singular
thot prop;fly exists,? Consequently, it is the composite sin-
gular, as the term of generation, which is the proper subject
of motion and becoming. The notion of changeable being is
not changeable, at least not per se. A particular builder,
from these moterials, is responsible for this house but not

for ‘what a house is'. This father generates fhis_g_t_a_r_x who is

his son, but not 'what it is to be man', Generation and

7. -Aristotle, Metaph. Vi, c. |5, 1039b 20-2]; St. Thomas,
In VIl MatapireToes . 15, n. 1606, ’

8. Aristotle, ibid., 103%b 22; s¢. Thomas, ibid., n. 1607,

. *Omne quod fit, ad hoc fit quod sit: est enim fieri via
in esse. Sic lgitur unicuique causaio convenlt fieri si~
cut sibl convenit esse. Esso autem non convenit formoe
tontum nec moterioe tantum, sed composito: materia enim
non est nisi in potentio; forma vero ast qua oliquid est,
est enim actus. Unde restat quod compositum proprie sit.®
Contra Gentiles, H, ¢. 43, n. 198,
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8.
corruption pertain to the notion of what Is subject to change
and yet the notions of ganeration ond corruption are not syp-

ject to generation and corruption except per ocecidans.

“Sed tamen huivsmod; form‘oe et quidditates aliquando sunt,
et aliquando non sunt 'sine generatione et cofrupﬂone', Idest
sine hoc quod ipsa generentyr vel corrumpantyr per se, sed
incipiunt esse et non esse alllis generatis et corruptis.™ |0

As | watch It, o piece of white Paper thrown into the flre
scorches and tyrns black. But the notion of white does not
change Into black nor is thot of paper turned to ash. In not
making this distinction, Plate would not appreciate fhot_wbl-
le the notlon or form of natural things is found in things
existing subject to change, this is occidental to the notion
considered in itself, Considared in itself, such o notion is
without change, and of subjects so taken there con be both

definition and science.

3. The notions of changeable things are withouyt maotter and motion

-

Since it is one thing to point out the error in ano-
ther's position and something else again to establish the truth,

St. Thomas goes on to explain how it is possible for the scien~

without moticn or change. How can the intellect lay heid of

such things in point of the immateriality and immobility that

10, st. Thomas, in Vil Mefapi:‘, lect. 15, n. 1603,
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sclence requires ? Basically the tosk Is to determine preci=
sely what Is Invelved in considering the notions of changea-~
ble things, dtnngoglqg them from the things thot exist in
matter and motion,

The danger at this point is the possibility of inter-
preting St. Thomas as soying that we really don't know things
themselves at all, but only .fhalr mental representations. No-
thing could be further from the truth os he understands it.

For this recson we qu'ofe the following possage at some length
to emphasize that to know something means to know that thing.

Sed inquirendum restat quid sit {psum intellec~
Aum. Si'enim dicont quod intellectum est Una spe-
cies immaterlalis existens in intellectu, lotet ipsos
quod quodammodo transeunt in dogma Platonis, qui
posuit quod de rebus sensibilibus nullo scientio po~
test haberi, sed omnis scientia habetur de forma una
separate. Nihil enim refert ad protonifum, utrum
aliquis dicat quod scientia quae habetur de lapide,
habetur de una forme lopidis separato, on de una
forma lopidis quae est in intellectu: wutrobique enim
sequitur quod scientiae non sunt de rebus quae sunt
hic sed de rebus separatis solum....

Est ergo dicendum secundum sententiom Aristo=
reilz quad intellectum, quod est unum, est ipsa no-~
tura vel quidditas rei. De rebus enir est scientia
naturalls et ollae scientlae, non de speciebus in-
tellectis. Si enim intellectum essot non ipso naty-
ra lapidis quae est in rebus, sed specles quae est
in intellectu, sequeretuyr quod ego non intelligerem
rem quae est lapis, sed solum intentionem quae est
obstracto o lapide. Sed verum est quod natyrg la=
pidis prout est in singularibus, est intellecta in
potentia; sed fit intellecta in actu per hoc quod
species o rebus sensibilibus, mediantibus sensibus,
usque od phontasiam Perveniunt, et per virtutem
Intellectus agentis species intelligibiles abstrahun-
tur, quae sunt in intellecty possibili. Hae outem
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species non se habent od Intellectym possibilem ut
intellecta, sed sicut species quibus Intellectus in ~
telligit...nist in quontum intellectus reflectitur
$upra selpsum, quod in sensu accldere non potest.

SI autem intelligere esset actlo tronsiens In
exteriorem materiom, sicut comburere et movere,
sequeretur quod intelligere esset secundum modum
quo natura rerum habet esse In singularibus, sicut
combustio ignis est secundum modum combustibilis.
Sed quia intelligere est octio in Ipso Intelligente
manens...sequitur quod intelligere sit secundum
modum intelligentis, i.e. secundum exigentiom
speciel quo Intelligens intelligit, '

Hoec outem, cum sit abstracta o principils in=
dividualibus, non fepraesentat rem secundum condi-~
tiones Individuales, sed secundum naturem univer=~
salem tontum. Nihi! enlm prohlbet, si aliqua due
conivunguntur In re, quin unum eorum reproesentari
possit etiom in sensu sine oltero; unde color mellis
vel pomi videtur a visu sine eius sapore, Sic igi~-
tur intellectus intelligit naturom universolem per
() abstractionem ab individyalibus principiis. Il

What are the individugl conditions of the mobile that
must be disregarded to cccommodate the demands of universol

intellectual knowledge? As is pointed out here in the text

of the De Trinitote, they are circumstaonces attending the
mobile os actyally subject to motion. All motion is measured
by time and implies at least movement gsccording to place

inosmuch os without local motion there is no other motion. |2

Il. De Unitate Intellectus Contra Averroistas, ¢, S, nn, 255-257/
Uin Opuscule Fhilosophica),

12. ®...Tempus est quoddom accidens motus, quia est numerys
eivs...unde ubicumque est motus oportet gquod sit tompus.
Omnia autem corpora sunt mobilia, etsi non aljis motibus,

saltem moty locali; qQuia omnia sunt in loco. ™ St. Thomas,
in IV Physic., lect. 23, n. 2.
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Locol motion supposes place in the sense that o body moves

locally in beginning to be in one place while ceasing to be

In another ploce in which 1t previously had been.!d As 3o

determined to the Present sccording to time and

place, the

subjeat of motion i5 o ';lngnlar composite substance, a hoe

aliquid 4 whose conditions are that it is this, here, and

AOwW. As such, it Is known directly only in sensation.

Manifestum est enim quod sensus cognoscit aliquid
tale, et non hoec. Non enim objectum per se sen~
sus est substantic ef quod ;u!d est, sed ocliqua sen~

sibills qualitas, puta call

um, frigidum, olbum,

nigrum, et alig hvivsmedi. Kulusmodi csvutem qua~
litates officiunt singulares quasdam substantias In
determinato loco et tempore existentes: unde ne~
c¢osse o3t quod Id quod sentitur, sit hoe aliquid,
scilicet singularis substontio, et sit olicubl et
‘nunc, idest in determinato loco et tempore. Ex
que patet quod Id quod est universale, non potest
codere sub sensu. Non enim quod est universale
determinatur od hic et nunc quic iam non esset

universale. |5

Where does this determination coms from?

Not from

the fact that the mobile is singular. ®...Singularium quce

sunt In rebus corporalibus, non est intellectus, spud nos,

non ratione singularitatls, sed ratione moteriae,

quae est

13. “...Nunquam fuisset Inquisitum de loco, nisi esset oliquis
motus secundum locum. Ex hoc enim necesse fuit ponere
locum oliud a locate, quia inveniuntur in eodem loco
successive duo corpora, et similiter unum corpus In dyo=
bus locis...* $p, Thomas, !_r_n_!! thﬂc., lect. 5, n. 5,

l4, C¥f. st, Thomas, In 1l De Anima, lect. I, n. 215,

15. St. Thomas, In | Post Anal., lect. 42, n, 5
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in els individuationis principium®!® The problem of indivi=
duation is one to be solved later on in the course of natural
philosophy. Suffice it to iay here that however matter be
the princible of individuation, it makes the subject, as in-
dividuated, unattainable directly by the Intellect and know-
cble only by reflection upon the act of sensatimn. Accor-
dingly, it is rendered impossible of definition and demons-
tration. The reason is rh;:t such a principle of individuation

is undetermined, a quid infinitum. coodnfinitum congruit

materiae, quae est indlviduaflonis principium,” 7 By induc-
tion we/know that whatever exists in such matter is in po-~
tency to be and no~be. Thus the individual, the this, is
corruptible, baereft of the necessity whereby it would be ac-
cessible to demonstration énd also to definition. In can be
accounted for in sensation but even then the accounting is
liable to the same vagaries that affect sensation itself and
may be of an equally fleeting duration. The contingency

of the individual in regard to science is most clearly brought
out by the fact that while it may serve as a remote principle

of definition and demonstration, definition and demonstration

are not of the individual but can be brought to bear upon it

16. la, q. 56, a. |, od 2.

17. St. Thomas, In | Post Anal., lect. 38, n. 4.
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only by whot St. Thomos calls "applicotion®, I8
Unln'elllgﬂ_;la by reason of Its indetermination as
a principle of fndofbfnlfe multiplicity, matter is the reason
this world i3 intelligible only In potency. To compensate
for this, our intellect naturally resorts to abstraction.
Sclentific knowledge of the changeable world is possible
only In so far as It remains confined to the notions of chan-
geable things without individuating matter ond its condj-
tions. St. Thomas is quick to add: "non autem absque ma-
terla non signate quia ex elus notione dependet notio formae

quae determinat sibi moterfam.®

4. The notions of natural things are not without matter

absolufelz

—

At this point o digression from the text of St. Thomos,
which we have endeavored to follow heretofore, appears
advisable. It is prompted by this reference to non signate
‘(common) matter os essential to the understanding of Form
with determinate matter. Up to now, St. Thomos has used
the terms '‘form' and 'notion’ interchangeably. With a view
to the mode of defining in natural philosophy it would seem
that o further exomination of the meanings of these terms,
making more precise the reason for their convertibility,

would be helpful,

i8. Cf. Aristotle, Metaph., VIl, c. 15, 1040q0 |~ 10;
S$t. Thomas, In V1T Metaph., lect, 15, n. 1611,
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The Lotin word ratio hos many more meanings than the
word we hove ysed to translate it, namely, ‘noﬂon'.w It
commonly signifles thot which the intellect graosps of a thing
and which {s nameoble. When -fhe Intellect is able to ottain
distinct knowledge by defining, the word totio signifies
the definition itself, although the verificotion of the word's
meaning Is not dependent upon the pPossibility of defining
what the thing meant {5, Ratio can be said of what Is unde'r~
stood of the slgnlflccﬂon.of the nomes quantity, quality and
the other Supreme genera; and even of the names of the Divine
dﬂributes, des";':ife_, the fact that none of these can be stricly
defined,20 The term ratio con also be extended to that which
is signifiad by the definition and it is in this sense fhot. St.

Thomas speaks of rotio, ldest forma eiys.

Mention hos been made above of the fact thot the thing
known informs the intellect, being somehow ¢ principle of the
intellect's operation. To understand this last meaning of ratio

we should now consider this more closely,

it intellectys In octu. Existens gutem in actu per
huiusmodi Speciem sicut por propriam formam, intel]j-
git rem ipsam. Non autem ite quod ipsym intelligere

19. For some of these meanings cf, St, Thomas, §n Librum Beat}
Dionysii de Divinis Nominibys Expositio,e. VIT, Teef, 3.
Ne /33, OT the Tour 5enses menfionod there, it is the lost
thot pertains to the Present consideration.

20. cCf. In | sent., dist. 2, 9. 1, a. 3, e.




O

/f\
N

as8.

sit actlo translens in intellectum, sicut calefactio
transit In calefactum, sed mone?t in intelligente:
sed habet relationem ad rem quae intelligitur, ex
eo quod species proedicta, quoe est prlnclnlum In-

tellactualis operationis ut forma, est similitudo
itlus, 2§

St. Thomas goes on In this place to explain the rela~

tion between this form and the sense of ratio that concerns

vs here.

pletive is not merely an afterthought.

Ulterius autem considerandum est quod Intellectus,
per speciem rei formatus, intelligendo format in
seipso quandam intentionem rel Inteliectae, quae

est rotio ipsius, quam significat definitio. oc¢
1u4'3em,_necessorium esf: eo quod infellecfus intel~-

igit indifferenter rem absentem et praesentem, in
quo cum Intellectu imaginotio convenit; sed in-
tellectus hoc amplius hobet, quod etliam intelligit
rem ut separatam o conditionibus materialibus,
sine quibus in rerum naturc non existit; et hoc non
posset esse nisi intellectus sibl intentionem prae=
dictom formaret. 22

When St. Thomas soys "ratio, idest forma,” the ex~

terms con be used one for another is therein indicated.

"Forma vero, Quae et rotio nomingtur qQuia ex ipsc sumitur

ratio speciei, dicitur substontia quasi ens oliquid acty, et

quasi ens separabile secundum rationem o materia licet non

secundum rem.

»23 Form is called ratic becouse It is tho}

which is signified by the definition. But our concern here

21,

Contra Gentiles, |, ¢. 53, n. 442,

22, 1ibid., n. 443,

23.

St. Thomas, in Viii Metaph., lect. I, n. 1687,

The reason why these
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~q is with o porticular kind of form, namely, o naturel form, to

which it Is proper to be in matter-~quoe determinat sibl ma-

teriom. "Proprie enim formem iIn moteria habent nafurollo...'z‘
Consaquently, it cannot be o ratio, it connot be adequately
defined without matter. But this poses a difficulty. Matter,

os we have seen, Is the reason for individuality. ¢t would
therefore seem thot o notion demondling matter together with
form would itself be Individual, Byt definition is only.of

the universal, not of the individuol. St. Thomas provides

the solution to this difficulty In the distinction between fn-
dividuol (:lg/r;otc) !hcttot and common (non signate) motter.

The noﬂ”on of man, signified by the definition and, os such,

o subject of science, does not include this flesh and these

2
N

bones but it does include flesh ond bones.

5. Individual matter ond common matter

if the individual cannot be defined ond if there are
definitions of notural things whose forms are enmattered,
;; then the universal notions in naturcl phitosophy in some way
include matter but ot individuating matter. If they included
individual matter or excluded even common malttar, they could
not be defined. Obviously, we are dealing here with an

snalegicol word that can lead to hopeless confusion if i3

) 24, St. Thomas, In VIl Metaph., lect. H, n. 1517,
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vdrlous meanings are not respected. When mention Is mode

of common matter and Individual matter, that which the word
'manarl' signifies In each case Is quite different. The two
meanings, different emong themselves, are olso different from
that which the word slgnifled in its Flrst Imposition. They are,
however, rejated to this flrst meaning according to an order of
intermediary byt proper !mposiﬂons.zs Matter In so far as It
Is responsible for individustion Is o Principle of numerical
difference among things within the some species, a principle

of sheer multiplicity. Such motter does not form part of o

definition. |n defining we must abstract from this matter
whfch;‘ ©s such, is called "part of the individual® or *"part

of the matter®, The definition does, however, contain common
matter; in,defining we cannot abstract from it, for what the
thing is cannot be understood without It, The definition,
therefore, must signify not only form but form and matter.
Common matter is colled “part of the species” or "part.-of the
form®. As port of the species, such matter must be included

in the definition which answers the question: What is this?

25. Prior to its uss by the philosopher, the term ‘motter?®
alreocdy had o host of meanings. [t meant timber, lumber
and building material, in that order. Thus it proved on
apt word to designate 'thot of which anything is compo-
sed'. It was further extended to signify individyal ing=
tances of o certain kind, o principle of numerical dif-
ference and eventually a part of natural definitions,
Cf. C. De Koninek, "Abstraction From ‘Matter®, Laval
théologique ot philosophi ue, XItl, 1957, No. 2,7po.
I57-67"F 15 with The Tot er fwo senses that we gre
presently concerned.

/-\\;__,... R
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When, in its quest for knowledge about anything, the
intellect frames this question, it proceeds toward an answer
In @ comparative way, That Is, It comes to know it first In
common with other things and only later as distinct from them.
"Unde et in rebus quarum definitiones cognoscimus, primo eas
in genere collocomus, per quod scimus in communi quid est;
et postmodum differentias addimus, quibus a rebus aliis dis=-
tinguatur; et sic perficitur substantioe rei completa notitia."26
The unity of the genus Is o work of the mind in the measure
that it Is a result of our way of knowlng.27 An equallty is
estcblishe‘d by the mind in attending to that which many things
have iIn ct‘)mmon. Tharé is no such thing l‘n nature os animal
taken as o genus. There are men ond horses and cows but
there Is no animal that is only animel. This common notion
according to which something Is arranged within o genus is a

confus_ed knowledge susceptible of further determination.

26. Contra Gentiles, |, ¢. 14, n. HZ

27. " Et huius ratio est, quia species sumitur o forma vitima,
quae simpliciter una est in rerum natura: genus autem non
sumitur o formo aliqua quae sit una in rerum natura, sed
secundum rotionem tantum; non est enim aliquo formo ex
qua homo sit animcl, praeter illam ex quo homo est homo,
Umnes igitur homines, qui sunt unius speciei, conveniunt
in forma quae constituit speciem, quia quilibet habet anj-
mem rotionalem: sed non est in homine, equo aut asino oliqua
anima communis, quae constitult hominem, vel equum aut
asinum (quod si esset, tunec genus esset unum et compara-
bile, sicut et species); sed In solo consideratione acci-
pitur forma generis, per abstractionem irfellectus a dif-
ferentiis. Sic igitur species est vnum quid o forma una

in rerum notura existente: genus autem nun est unum; quia

secundum diversas formas in rerum natura existentes, di-

versce species generis praedicaticnem suscipiunt., Et sic

genus est unum logice, sed non physice.® St. Thomos,

dn VI Physizc., lect. 8, n.3.
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It receives such determination from its differences which ren-
der it more and more distinct. Compared to that whence each
is derived, genus is related to its differences qs matter to form
in the sense that that from which the genus is taken is matter
for the form from which the difference constituting the spe-
cies is taken.

Intellectus enim humani Proprium objectum est

quidditas rei materialis, quae sub sensy et

imaginatione cadit, Anvenitur qutem duplex
compositio in re materiali. Prima quidem, for~

mae ed materiom: et hujc respondet compositio

intellectus qua totym universale de syao parte
proedicatur; nam genus sumitur a materia com-
muni, dfffgrenﬂa vero completiva speciei o
forma...

Although genus is said to be taken from matter, it
must be remembered that it is kn.owledge nonetheless and
there aan never be knowledge of,ma_fter Pure and simple,
Hence the matter whence the genus is taken is already matter
and form. "&iendum tamen quod cum iljud materiale, unde
sumitur genus, habeat in se moteriam et formam, logicus con-
siderat genus solym ex parte eius quod formale est, unde et
eius diffinitiones dic untur formales, sed naturalis considerat

genus ex parte utriusque.™ 29 Committed to g study of

things in nature, the natural scientist cannot neglect this

28. la, q. 85, a. 5, od 3,

29. St, Thomas, In Boeth. de Trin., q. 4, a. 2, ¢. The
entire first half of This arficle 15 giventoa discussion of the cause of
generic diversity and merits more attention than is allowed here.




93.

matter. [If he did he would be neglecting a fundamental
principle upon which his knowledge depends. Thus even
though the unity of the genus is a work of the mind, the com-~

munity of natural philosophy is not one based on things as

known. This is a freedom of the logicus that the natural

scientist dare not share. It allows the former to equate sto-
nes with angels by simply affirming that both are subjects

of which something may be said while neither is predicated
of anything else. For the naturalist, who attends to things
as they are and not as they are in the knower, such equaltfy
is inconceivable. "Naturalis vero et metaphysicus, qui con-
siderant omnia principia rei, non invenientes convenientiam
in materia dicunt genere differe secundum hoe quod dicitur

in_ X Metophysicae quod corruptibile et incorruptibile diffe~

runt genere ‘et quod illa conveniunt genere, quorum materia

30

est una et generatio od invicem."

In Bk. X of the MetaphysicsS! Aristotle makes the

point that unlike contraries which divide a genus into its
species and, as such, ore not of the substance of that genus,
corruptibility and incorruptibility are contraries belonging

necessarily to things to which they are attributed. Since:

30. 1Ibid.

ne———

3l. Aristotle, Metaph., X, c. 10, 1058b 26-29, 105%aq 9?;
St. Thomas E__Q Metaph., Iecf. 12, nn. 2139~ 42,
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whaotever Is accidental (as opposed to necessary) con not-be,
if corruptibility were accidental to o substance then one ond
the same thing wouldd times be corruptible and at other times
Incorruptible, which, as St. Thomas observes, “est Impossible
sec’undumv naturam.® ‘Corruptible’, like ‘incorruptible’, aex-
Presses the substance, or something of the substance, of that
of which It Is predicated. At this juncture in his commentary
$St. Thomos odds: "Esp vnumquodque corruptible per ma'er‘lam
quae est de substantlo rel." As being of the very notion of
whotever substance they are predicated, It i3 Impossible for
the corruptible ond the incorruptible to communicate in ony
genus , éorlier in the same booqu Aristotle had estoblished
community in the same kind of motter as the source of unity
for physicol. genus. Thus common motter is sald to be o genus,
not that It expresses indeterminately the whole essence of
something of which It is predicated but as the essentiol com-
ponent which is subject to contrary forms as the extremes of
physical change. Things are said to be in the same physical
genus which communicate in this same subject or matter.

So it is thot when he defines, the natunl scient‘isf‘musf attempt
a determi-n.c-fe occount of the matter in which the form is
found. What something is made.of is part of its definition;

man, for Instonce, cannot be fully defined without flesh

and bones,

32. Aristotle, Metoph., X, ¢. 3, 1054b 27-29,
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The necessity of defining In this way comes from the
- very nature of what noturgl philosophy Is about, No science
proves its subject, ThlAs is the first thing glven in any sclen=-
ce,33 The subject of natural science Is given or made known
through the senses. "In scientia naturali supponitur quod

noturclio moveantur.... Et quod noturalic moveantur, potest

manifestum esse ex Inductione; quioc ad sensum apparet quod

res naturales moventur.'34 This is not to soy that the senses
know the subject as such. Only the intellact does. But the
intellect comes to know this subject with dependence on the

35

senses, Natural things are presented os changing, mobile

™ things having within themselves the primary and proper prin=-
ciples of thﬂeir own typicel motion and rest, As thus given,
the subject is known in an extremely confused way. "Naty-
ram autem esse, est per se notum, inquontum naturalia sunt
manifesta sensui. Sed quid sit univscuivsque rei naturg,

vel quod principium motus, hoc non est manifastum.”aé..‘-l? is

with the purpose of moking this manifest that the scientist,

33. "In qualibet enim scientia supponitur pro principlo de=
finitio subjecti: unde et in scientia quae est de naotura,
supponitur quosi principium, quod notura sit principium
motus.” St. Themoas, In VI Physic., lect. 5, n. 3.
Cf. In | Post. Anal., Tecr, 18, n, 7.

34, St. Themas, In | Physle., lect. 2, n. 7.
35. Cf. De Varitote, q. 10, a. 6, od 2,

/\J 36. St. Thomos, In Il Physic., lect. |, n. 8.
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following on order of concretion, investigates every chonge
ond process of notural things in an endeavor to discover their
proper prlnc.iple:, causeg,.propertle: and relations. At no
time Is he free to ‘osse:rt l:ndependence of the contact with
reality provided by the selt.'lses. Throughout, all things con-
sidered by him ara.lntelligiblé and definable with or in re~
lation to common sensible matter.

It is true that in this way he will not be able to érosp
things as clearly and distinctly as, for example, triongle is
known in mathematics. As will be seen, mathematical sub~
jects are understood apart from sensible matter. This is, in
fact, the"point at issue, Just as the common modes of cjemons-

trotion, tought in the Posterior Analytics, must be opplied

according to the mode proper to each scisnce in its turn, so
teo in the applicotion of the common mode of definition, it

is the particular science in relation to its own subject matter

thot is decisive.

6. Common sensible matter and the unity of natural science

In affirming thot the natural sc.i.er.;tist is _fdrced to
undermké or.a. indirecf approach to definition we do not meon
tc say that the natures of things remain entirely hidden from
him. Rather they are manifested through their sensible qua-=

litles, their properties in 50 far as these are attoinable,
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and their operations. How efficacious this approach Is in
reaching o term in the sense of strict definition depends, of
course, upon the degree of generality ot which the Investi=
gotion is being conducted. When considering things simply
as mobile it moy suffice to know them confusedly In terms of
motter ond form. Passing from this less determined subject
to more determined subjects, I.e., In going from what {s more
known to us te what is more knowoble in itself, the difficulty
In ottaining definition Increcses proportionately. Natural
definitions, o3 we have seen, must include matter. But they
must also include form as the reason for the determination
which the matter Is known to have, When there Is question,
for example, of things mobile occording to quantity, the ty~
pical structure and function of living things demoand consi~
derable explanation.

«s-Cum quaerimus quid est homo, Idem cst ac si

quaereretur propter quid hoc, scilicet Socraltes,

est homo? quia scilicet inest ef quidditos hominis.

Aut etiom idem est, cc si quaereretur propter quid

corpus sic se habens, ut puta organicum, est homo?

Haec enim est moteria hominis, sicut lapides et lo-

teres domus, 37

The ‘what It is' of material things, at least aceording
to distinct knowledge of thair specific nature, is not Intuited

or apprehended Immediately. On the contrary, it Is attained

o8 the result of o mental process which consists in o certain

37. St. Thomas, in Vil Mhetaph., lect. 17, n., 1667.
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reconstruction of this quladlty from its sensible attributes and
effects. ™...Cum volo concipere ratlonem lapidis, oportet
quod ad ipsam ratlocinando perveniam; et sic est in omnibus
alils, quae a nobls intelliguntur.... Quamdiv ergo sic ra-
tlocinando, intellectus iactatur hae atque lllac, nec dum for~
matio perfecto est, nisi quﬁndo ipsam rationem rei perfecte

" 38

conceperit.... In this connection, St. Thomas, in article

38. St. Thomas, Super Evangelium S. loannis Lectura, c. l,
n. 26. Ratiocinoflon In This place does nof Mmesh req=
soning os accomplished in the third o?ercﬂon of the
mind in uniting two things by means of o third. Rather
ir refers to o process of division and composition within
the first operation. Since it §{s a movement from something
known to something unknown it can be called reasoning.
In this regard, the following is most informative: "In no-
bis falsitas accidit in operatione Intellectus componentis
et dividentis, ex hoc quod non absolute rei quidditatem
apprehendit, sed rel apprehensae aliquid componit. In
operatione autem Intellectus qua apprehendit quod quid
est, non occidit falsum nisi per accidens, secundum quod
in hac etlam operatione permiscetur cliquid de opera-
tione intellectus componentis et dividentis. Quod qui-
dem contingit inquantum intellectus noster non statim,
sed cum quodam Inquisitionis ordine od cognoscendam
quidditatem alicuius rei pertingit: sicut cum primo ap-
prehendimus onimal, et dividentes per oppositas dif~
ferentias, alterc relicta, vnam generi opponimus, quous~
que perveniamus od definitionem speciei. In quo quidem
processu potest falsitas accidere, si accipiatur ut dif=-
ferentia generis quod non est generis differentia, Sie
cutem procedere ad cognoscendum de aliquo quid est,
est intellectus ratiocinando discurrentis de uno od
alivd.® Contro Gentiles, i, c. 108, n. 2836, '
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three, will say that the first operation of the mind is
"...qua formaontur quidditates rerum...,*

Becouse of the difficulties encountered In this formatio,
most definitions in natural science are dialectical in the sen-
se described In the discussion of article one. Proceeding,
as he must, from the otkibutes and operations of things when
segklng thelr explanation, the naturalist s aware thaot these
attributes and operations moy well be the effects of a plura=~
lity of causes, which plurality is not necessarily known to
hlmvin on exhaustive fashion. The desire for uitimate truth
not withstanding, a point is quickly reached where it becomes
apparenf‘;hct this plurality frustrates any of hope of establi~

\,) shing the necessity required by science in the strict sense.

When nature proves inscrutable it Is the scrutator himself
who must adapt by changing his method.,

What then of the unity of natural science? In view

of the vorying levels of generality ot which the philosophy

of nature studies its subjects=-that of the mobile in oll.its

community ond movement according to quantity have been men-
tioa_sed in passing, but the ensemble of Aristotle’s physics is
structured sccording to the progressive particdlarization of
subjects=-and the need to supplement direct analysis by al
more limited but more refined method of measurement, would

it not seem that the science of nature comprises in actual

&) fact o multitude of generically different sciences? Can there
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be a fundamental oneness in the study of elements ond compounds,
organic and inorganic bodles, plants ond animals? If the bg-
sic principles upon which our knowledge of them depends are
irreducibly different, then they pertain to different sciences.
But if their Principles ore the same, they pertain to the same
scienée. It would be rather foolhardy to refuse to scknow~
ledge the tremendous diversity onthe part of natural things

or to imagine that oll are similorly omenable to scientifiec
Investigation. But it would be equally erroneous to suppose
that this compromises the formol unity of natural science.
Whatevar be th;’divlslom within the science, and they ore
mony, fhe; are only material. All notural things are parts

of one ond the same physical world; all are investigated by
naturalist for the single purpose of understanding nature;

all ore intelligible and definoble in the same manner, i.e.,
with common sensible matter. .

Because of the wy in which natu‘rol things are known,
the common matter that is included in their definitions is’
colled sensible matter. This will be discussed in article
thres. But before ending what has already become a lengthy
digression, one final observation. It Is this: We should

distinguish between that which has sensible matter and sen-

sible matter ftself. According to St. Thomas, ens mobile and

not ens sensibile is the subject of natural philosophy. What

is the reason for this? The sensible qua sensible refers to




