Cais by shcswhng that privation wap Sowa,

iw Dol no Wiligation to

Wa’mm&l&. waich would be bettu Woated, wen bo would

Sonsider L species of movesent. (264)
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The Mathematioian And The Physicist
Their Distinotion (290)

I) Divisicn of Trestiss 1

1) A Eow Inquiry + lIs the Mathematician different from
the Physicist t (195bE2)

2) The Resscmablensss of This 1 Ths two do not
sosn tO s

&) They both oousider the same subject-uabier (188028-24)

B) Astroucmy pertains to thw Physisist and to the
Hathemmtician (153035-30)

$) The Answep:
) They ore distinet ¢+  (185031-36)
1) Proof of their distinoticn, (001-55)
11) A corcllary cu sbatraction and truth., (b85-34)
$314) A Platonic eryor. {L35=36)
b) In cenfirmaticn of thelr distinstion (19401~10)

1) w have the diverse modes of defining proper
to mas and the other. (al-5)

11) and the fmot that physico-mathematical sclenses
are formally rathematical, and only terminae
tivaly physical. (a8=10)

288. 1I miﬂ" o i1, 183022.164a10.
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Dootrinnl Exposition ¢

Taxt

"o have diatinguished, then, the different waymw in
"which the term 'nature’ is used.

"I'he oext point to consider is how the mathematiclan P
"differs from the physiocist. Obviocusly phywical bodies
*sontain suwrfacss and velunes, lines snd peints, and
"these are the subject-satter of mathenativs.

"Furthar, 12 astr different from physics or a
“departoont of it 1 It sesns sbsurd that the physioist
*should be supposed to lowow the nature of sun or moon,
"hut not to know axny of thelr ezsential attributes,
"sarticularly as the writers on physios obviocusly do:
"digcuss their shepe also and whether the espth and the
"world are spherical or not. .

"Now the mathesetiolan, though he (oo treats of these
"things, tevertheless doos not treat of them as the
"limits of a physical body; nor doos he consider the
"attributes indicated as tho attributes of such bodies.
"That is why he separates them; for in thought they
"are soparsble from motion, and 4t makes mo difference, i
"nor does eny falsily result, if they are separated. i
“The holders of the theory of Forms do the same, though
"they ere not aware of it; for they separete the objects
"of physies, which sre less soparable than those of
"mathematios. This becomes plain if one tries to state
"{in sach of the two cases the definitions of the things
"and of thelir attributes. '044' and ‘even', 'atraight!
*and tourved!, and likewise "mmber!, 'linet', and 'fie
"gure', 46 not involve motion; mot so 'flesh' and ‘bone!
"and tman' « those are defined liks 'saub noee', not
"1ike tourved!,

“gimilar svidence is supplisd by the more physical of
"the branches of mathematics, such as optics, harmenies,
"and astronomy. These are ia a way the converse of
“eeometry. Thile gecoetry investigates physioal lines
Mt not qua physical, optics investigates mathenmutical
"1ines, but qua physical, not qua mathematiocal.” .
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fhe consideratien of the distinction between the
smthematician and the physicist is of importence for two reasons.
The first is bLaocsuse this distinction provides us with the forumal
elamatt of tho definition of the soience of naturul things, which
definition constitutes the object of chapters 1-44 of 1I Phymios.(%00)
Up %o this point Aristotle hes succesdsd in tringing cut the ‘retio
formalis quae' of the subject of the solensce, sn accawplisiment by
00 uGNS HESger, 8 WO have indicated elsswlere. (301) But there still
remaing the task of determining the ‘ratie formalis sub qua objectiva’ (302)

300. Cfr. Chapter III, A (The Principle of Interpretation, p. 3C-3¥

301. 7Ibid, B, 1i,e~R (Sature”™ I%s Eslation %0 the Definition ef
Ystural Solenocs), P« #7-J¢.

08, 4. a5, Thoom, Ours. Thee,, la Fads, Disp. L, Ars. 7, par. B,
p. 579-880: (Bd. Solesme:) "Unde oportet distinguere duplioem
hanse rationsm sub qua, unsm specificativen ex parte objeotl,
“a1liwm speoifioatam ex parte haditus. Et quidem ex parte ha-
"hitus datur aliqua tandsnutia sub qua agit et fertur in objec-
“Lum, tanquam formalis ratio intrinesos habitul. Sed quis
nigta imtrinsecs ratio habitus depsndst ab extrinsecs objecti,
*opartet etiam sx parts objecti poners raticnss formalem, quse
%ghjective proparticnetur istd rationi formali habitum; e%
"Laso est ratic formalis sub qua gbjeotiva.- Feo potest diel,
"qucd hasc ratio formalis ox parte objecti non est niss denc~
*minatio aliqus provenisns ex ipso sotu {atellsatus: siout ex
"ehatrastions use et astus intellectus, prownit objestum
"sase waeee Quod vero attinet ed sbstvactionem, di-
"oimus quod licet esse abatrastum scluz dicat dencminationem
wextrinsessn in objeoto, tamen non est hoo 3d quod specificet
"ob jective, sed esse radicaliter abstractum, sew imzateriale:
“quod non est alfud quam fundare ex 88 properticosm, ut alde
"quid possit tall vel tam abstraoctoe lumine sttingi, secundum
"diversan imaterialitaten et abstrahibilitaten potlius qusm
"gbatyaotiones. Guare musquan ipse aotus irtellectus, vel

- "aliguid i11i intrinsecum, potest esse rime redix specifi-

:uzéd%a quis quidquid in sctu vel habitu est, specificatum

ost,




by which the soience of natural thirngs is formally distinguished
from sll other sclences. (308) It is this which the present treatise
does. 7The 'noend reason for the importance of this consideration is
becsuse the Mduﬂm&mm&twuh‘hth hans boen zmds in
turn the basis otmamkmmwmumdm«mm
specification of zolences by Mamsion. (304)  With regard to this
seccad resscn it should be made clear that Mansion's attask on iris~
soble's pricaiple of speoification doss not pertein i all ite full-
oess to such & wark s a commentary on the Puysies. It doss, howewer,
dezand our considereticn because Mension pretends to havs disosvered
a fundamsntal weakness, in the Fhysics, which renders totally inm-''
sdequate the aristotelisn method of classifying theorstical sciense.
¥ansion ineista m‘m method fails to eatablish a distinotion b
tween mothembies and physies that 18 sufficlently real to Ye the
tasis for two speoifiocslly dietinct scliences.

1) A Hew Inguiry i g the mmmm different from the

$08. Cfy. Chopter III,B, ii,¢ (The digtinstion between the pathems-
ticien and the physiolst and the ‘dofinition of the solieuss of
natural things), p. 59— 4¢3

304. Op. eik., (2idne Edition), Cheptar V. .
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4 o tngture! is used. The next poiat to cousider is how the
1 “mathanatician ars from the oist. o

Tha soosnd chapter opans with s reusrk that reflscts |
the sontentment which Aristotle fesls over his suscessful in. ;
vestigation of the term 'mature'. Unliks his esrly predecessars,
Avistotle srrived at the conolusim that forn was neture. This
varked s resl advance in the direction of a science of naturel

things. The anclents, by their insistence on matier alone s na~

ture, hed built up a formidabls obatacls to mnything like a profound
soience. Their wery prinsiple, matter-nature, was uot a prinoiple H
of snlightemsmnt, since it was the prinoiple of matural things in so i
far a8 1t was potential. Aristotls, however, succsedod in escaping |
the feta they had prepared for thezmelves, bocause he hed a prined-

ple, in form, which was not potency but act, the baelis of intsl-
1igibility. With such a prinsiple he hed resl grounds for thinking
that he could penctrate into the eszances of mebile things. There
is no wonder, then, that hs slosed this impgstigotion of ‘auture’
with & seuse of sstisfection.

But the end of his pralimtinary labors was not yet i
sight. Huch reemined to be dons before he oould sotually embark en

his investigation of the essonces of mobils things, e.g. the nature
of msn, of the heavenly bodies, of plants, eto. First ef all he had
to finigh the tesk of defining this seisuce, if he was %o reach the




o
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polnt of devising & method of procedure with rogord %o these cbjects.
Realising thia, Aristotle tock up & question tiat would result ia the
dlgcovery of the “retio formelis sub Qua vojectiva™. The quastion
{teelf, #& is oleer from the text, concerns the distinction betwesn

the mathematioisn and the physieist,

2) The Resscusblsness of This Inquirgs The twe &o zot soem

s) They both sousider tha same subject-mbter:

hat is the explanation o rather the Juskification

for this comsidoration on the mathamatisien axd the plgmicist t Aris-
totle gives two ressons. The Tirst reason showa the ommity that
oxists botweon physies and pure mathematies. |

The physiecal body contains surfeces sxd volumea, 1.¢.
ft is « s0li4, mzmmpom mﬁsim'tluamznth
physical dody, 1% pertains to the physicist to treat of them, (aes)
But these very things ers the subjoct-matter of mathematics snd

305, “oportet sutem qued mtunhn conaidered de omnibus quae in-
"Bmz M‘W!im MMaIiM); S.b !}m”’ 11 Em"' mﬁ 3,
n. 8.




therefore belang to the field of the mathematiclan. (306) lorecver,

this coarmnity of subject-matter is not something that is verified )
only in s generic way. Actually it amounts to this, that ths sw- ’
faoces, volues, lines and point of the mathematiclen are entitative-

1y the seme surfaces, volumes, lines end points that the physioist
considers. For, in opposition to Flato's idea that the mathematical

being had an independest existence, (it was, for Plato, sn lnter-

pediste reality betwoen subsisting idess and sensible reality) Aris-

totle insists that the mathematical being, gus matheomtioal, existe

S08. The mfn mentioned here are those taken from goometry.
However, Aristotle alsc had in mind sritimetic, that branch
of mathematios which deals with numbers. Ses iodad-5.




peither in sensible beings nor separately. (307) It is an existing
thing only qua physicsl, i.e. as an acoident of & sensible Lody. (308)

"ow there are scme who say that these so-called intermediates
"netween the Forms snd the perceptible s sxist, no spart
"from the peroeptible things, however, but in thess; the L=
"pogsible results of this view would take teo long to enumerate,
"tut 6 iy euough to consider such points as the followingi-
"It i not reasonable that this should be so only in the cuse
"of thess intersediates, bt olesrly the Ferms elso might
"in percepiible things; for both statenents are pert of the
“gams theory. Further it follows from this sexe theory the
"ihere are two solids in the same plsce, and that the inter-
"wodistes are not imsovable, sinse they sre in the moving
"porceptible things,” III Mets., o ii, 008a7-1B.

"put, sgaln,” it i not possidle that such entities should ex~
"{st soparately. For if besides the asusible wolids there are
"go be other solids which ere sepsrats from them end prior =
"go the sensible solids, it is plain that beaides the planes
"also there miat Ve other and separate plames, poiuts and
"1ines; for consistensy requives this. But if these exist,
"geain bdesides the planes end lines snd points of the mathema-
be ch are saparale. ~ = =
"Again, therefors, thore will have to be, belonging to Shese

“the seme arpunent, other lines wnd peints; snd prior %o these
"points in the prier thore will have ,

“though there will be no others prior to these. How (1) the
"socumilation beoamss sbsurd; for we find curselves with one
"sot of solids apert from the sensible sclida; three sets of
"plsnes spart from the sensidle planes-those which exist
Tapart from the sensibls planes, and thoss in the mthematicel
"golide; four asts of lines, and fivwe sets of points. With
*yhich of thase, then, will the matheoatical sciocunows deal ?
XIT (&) Mgtm., o $i, 1O78b13-34.

"wusedan vero sunt quee quamvis dependeant a materis secun~
"dum esss, non tamen secundum intellsotum, quim in ecrum de-
tpinitionibus non ponitur wateria senaibilis, ut lines et
*pmepust de his est mathematios.” St Thomas, De Trinitate,
Q. ¥, Arte 13 o3 Cir. slso I Ph}"t. leot. 1' . 2. Se
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To rmke clear this position of Aristotle's on the metimmationl eutity .,
and existence, it is sufficient to sxplain 1% in the followlng WAIRer. )
The mathematical being, precissly s mathematiosl, i.e. the pure line,
the pure surfece, ¢io., has no existeuos {n sxternsl reality. It is
the sensidble lime, the sensible sm't‘m that exists.

b) Asteonosy pertaios to the physisist and to the mathemetician.

ds.tfmntm 5408 or & COpAruN of it ?

‘ - 5 AN should be suppose d D KDCR AT
Be ) LK y &f TG nGia.
. Sty ' 2 % h £

The second reason which Aristotle pubs forwnrd es en
explamtion or justification for the pelad under ccxsideratien, is
teken from the field of physioc-catiwnatics, apecifionlly astIonORy.
this sciance snd other that he nenticas later, conatitute what might
be called applisd mathenstics or the branches of mathesntios mOTe '
physical than pathermtioal, He asks whether estronomy is distinot
fmmsluaus.tswtetyhyniu. The asswer eppears to be
that the Mrampwhdnﬁomnw Thers are two srguments
;innhmhamuwﬁm. mummnmmmm
that prevailed ameng ths writers on physios. They all discussed the
question of the smyv of the heawvenly bodies and argued about the
-Mustyormmmmmn. This srgunent 45 a 4o facto




one. 'm faot that all phymicists have investigated the figure of
tlnthtcmtougmtoacomwiwbcmnphyu«w
astronomy. The other proof is based on sounder premises, the duty
ortMphilnuop!urtoknwthommmdthaprmpulimot
his sudbject. mmseutmm-msmmmmmm
badies and henoce should be expected to study their shaps, an es~
sential ettriduts of them, To supposs that he should kuow only the
one and not the other is abswrd. It appeurs, therefore, that
astronoy and physics trest of the ssme bodies and prove the seme
properties of those bodies. If Thia de o, it would be sorreet to
#ay thet estroncmy {s part of physics and, further, since estronomy
u.mamﬁu. that mathematics and physics are a0t
totally different. (309)

¥hat conclusions m we 1o draw froa these two argu-
wnts, a8 pards of the present oomidaratién ! 8¢ Thomes' conolusien
from the first proof iz that it appears that physics is either the
sane solence ss mathematios, or at lesst one is a part of the other,
- (310) Wis conslusion from the secend proof is that their soslesoense
inﬂmﬂcldotuhuw,whuhmtousmimbothmm

309. “Unde widetur quod astrologin sit pars phynivss; et per oot~
"sequens physics non totaliter differat a mathenetioa.® 8%
Thomes, 11 Phys., lect. 3, n. 2.

310. "ergo videtur quod seiontis saturslis ot matheumatica wvel
“sint essdem, vel una sit pors alterdus.” 4bid. -
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tioal and physionl, arguss that the two sre uot totally different.
(311) Mausion notes sinilar conclusions. Agoording to him, the
first proof tends to establish the fact thut there 1s & point of
fusion between the two sclsnces, (512) and the second sdduces
vessons for doubting the possibility of disbinguishing mathanatios
and physios. (318) itmldbe. Sowsver, & mistake to consider the
two argunents in en isolated state, 1.e. purely by thensslves. Taken
{n the context they are scmwthing secondary and subordinsted. Their
propurrwﬁmmﬁwtmuto Juatify this treatise on the
dhtimtimofmﬂmﬁmmwm. and this they sccomplish by
ostablishing & sork of identity between the two sotences. Thus they

w««mdrwmummm

Awmcwsmm“mﬂnhttwmtb
mapner in which they Justify the investigation of the distinetion
betweon the two sciences under consideration. Do thess srguments
justify the subsequent fnveetigation of mathematios sad physios by
questioning both the sxistence snd the mede of distinstien, or the

s511. Cfr oitation in note 309,

512. Op. oib., Chpt. V, p. 1 "c1ast done surtout la ghanbtrie
"qui paraitralt devoir se confondre aved 1s physique.”

z15. Ibdd, p. 186: "Aprés loa erguments tirés de la glométrie,
"ateat purtout 4 l'astronwmie qu'il s'arréte, pour y trou-
"yor des raiscns de douter de le possibilité de mettre une
maigtinstion ontre la science de ls nature ot los methina-

"tiques."”



mods slone ?  In other words, Aristotle's statement-"Ihs next poimt
to consider is how the matheratiolan differs from the physicist.”(514)
- allows for two {nterprotations. If ths stetensnt were pub ins
form of u questicn, it could be interpreted as warrantiasg an 1o
vostigation as to whethor they two are diatinot sciences wud how

thoy sre distinguished; or us morely warranting the 'how tley wre
digtinguished’, A few wurds of explanation with regerd to this seoond
mauner of Justifying the treatise on the distinotion betwean the
mathomatioian and the physicist will help briag out its moaning. Ao~
carding to this second mamner of justification there is 1o question
as %o their distinotion, for they are adaittedly distinc selenoes.
The two arguments justify the present treatise bocauss, establishing
thuelmzbmmwcutmmbymmumm
matter, they evoid creating s misspprehension relative to the prin.
oiple of specifieatlion and diversification of science. This thay

do by proving quite clearly that subject-matter is not ths prinsiple.
More simply the two proofs justify the presenxt matter w. Yy
axposing the similarity that oxists betwssn the subject-metter of

one and the other (both acknowledged u different solences), they
strip sway from the problem of specification the sxoess izpediments
which only confuses, and reduce it to its simplast terms. |

514. 1I Physios, 193bZ2.




Lest this last explenation result in making obseure D
the problem, let us restate it. According to the first {interprote- ~
ummmummmmmom;uwmuMmm
tiolan and the physicist by oalling into question the very fast of
their distinotion. In the second interpretation the fact of the
distinotion between the mathematioian sud the physiclst 4s not
chmlleriged and the arguvents show the propriety of that study by
mmmmtmnmmm-mmhmmnrpmm

sll the possible sources of distinction in the way we have desorived.

Sow both interpretations offer su sdequate justificstion
forﬂnmunttroaﬁaouﬂwmwuuhﬂltmhﬁndm
covery of the specifie distinotion betwoen mathematics sod physice.
'Ehltthi_alut is trus in ths case of the second interpretation, is
evident from what we have alresdy said in exposing 4t. That 1t ia
lih;wm trus in the case of the first, can be shown from the follow-
ing. 7The question - are things distinct?!- max'ln the disoovery of

o difference if the angwer is to be affirmative, end this difference
is the = Yow they are different -. But one might objeot, insisting
that in the event tist one desired to learn whether things are
amnm,wmumbommupmammymuw
ultimate difference. Any difference is sufficient to snswer the
question. While in general one might cozmsede theb any difference
mmumamrwmmwm-qmﬁm«mmEdu—



tinot ¥ -, Such a concession cannot be tolerated here. For Aristo-
tle's intention was to discover the formality whish constitutes the
ultimate resgon for the distinotion between the two sciences. Only
that difference would give him the somplete definition of the sclense
of nature. But, though both sre soceptable explenations, I thiek
that the second 1s more consonent with the remeinder of the treatise.
Whon Aristotle arrives at the point whore he disgusses the difference
between the mathemntfoien snd the physiaist, he mentions briefly
~that the former treats of surfuces and wima. iives and points, ut
Mkulmunttphwicdboﬁy and, furthernors, that he does not
oconsider the atitridutes of physical bodies. (315) But he offers no
Froif for these assertions, which sssms to argue to the rut'thai
the mathematiolan and the phywicist were admittedly different, though
the fundsuental differansce was not known, It appears hardly likely
that, were he sttempling to establish that the mathemmtiocien end the
physiclet were, first of all, distinet from ome another, Aristotle
~ would have contented hiuself with a mere stetement and not effered
any proof of 1%, In that case his further sbudy would be nothing
mote than sn investigation of an wyproven difference, scarcely ap-
propriate grounds for discovering that difference whioh specifically
distinguishes the two sciences, methesatiocs end physics.

316. II Fhysies, 153b31-8S.
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3) The Answey 1

a) Thoy ers distinct.

Te now come to the difference that foemelly distine
guishes xethematics and physios. Though Aristotls coapreases the
entire discussion on the distingticn iteelf to e fow lines, owr
commntary will be rether lengthy. This wo belisve nsocessery in orde
to mals oertain that the ultinats differsnce betwsen the two sclenoes
and why it is the ultimate difference be approeciated, Moreover this
expose will serve as the basis of the oritique of Manalon's attack
on Aristotle's doctrine of specification of science.

1) Proof of the distinotion betwesn the mathematician

—@ § EEE!‘E.
"itow the nmothematiecian, tho% he too troats o
£8 & 00 at o as st »

Toes Do conplder the attributes indioabed

Apistotle begins by leaving unchallenged the statements
purperting to establish some eonnection between the mathematician snd
the physicist. In fact he wdmite the similarity of subjectematter,
or, perhaps it would be trusr to say, the identity of subjeot-matter.
Tor is this admission to be wondered at, sime the mathematical surface,
1ine, eto., aro realised in external reality only as acoldents of the
piysical bodys But this identity is by no means absolute. It is,
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in truth, & restricted or 'secundun quid' ddeatity, teing confined
golely to the matter of the wo solences o1, in seholastic terminolory,
to the 'subjectun materiale'. This becomse quite patent when cne
exnmines the methomatioian's spproach to these objocts in sontrast
with the physicist's. To the former, ﬁwi‘ms gxd volumes, lires end
points do not mpreuxxb' the liaits of o physical Ledy, whioch in
reality they are. The mathemstician consifers thom vitheut any
referencs wiatever to that body. In other words, theso nwfuoos_'&nd
volumes, linos and points ere not sesible, (318) but intellizible,
1.0. a5 cbjects of mathsmmtiics they are net parceptible by sense but
by the intellect. For example, the silver triangle, the eircle of:
brass are seusible objeota. The lines forming the triangle and the
cirole are the limits of the silver triangle and the brass cirocle

and are likewise sensible linss, thenks to the pessive qualities of
the silver and the brass. If, however, ons were to renove the gilver
of the trisngle and the Lrass of the cirele, neither figure would

be any longer seusible end to apprehand the figures in this case would
‘be possible anly to the intellect. There ia yet another foatwro of
the zathemstician that should be noted. Ee does not take into aceoumt
movement, for his cbjects are ab rest. (5'17)' Thase approaches are &

516. The sensible and the physical, as used in Netural Fhilosophy,
are syncuyns.

517, “"mathesatics is thecretioal, and iz & pcience that deals _
"rith things that are at rest, but ita subjects cannot exist
"QMQ' XI Meta., © vii, 1084851-33: sec also VI leta,, ¢ i,

1026a8~10. .




far ory from that of the physiolst., ¥While be too oonsiders surfaces
and volunes, lines and points, they are for hinm the termini of phy-
siosl bodies, and therefore sensibls. Again his oconsideration of the
physical body 4is under its aspest of being mobils (318) and hence
notion is the principal sttribute with which he is concerned.

To what conclusion do these differences between the
mathematician and the physicist lead us t BSince the differences Apis~
totle has mentioned do pertain to the respestive polut of view that
governs the investigation of emoh, we can say that the two are dis-
tinguished from each other by reason of their proper 'ratio forrmalis
quast. (818) The fact that the mathematiolan studies his object
without oxy reference to the sensible body or to motion, reveals
that his consideration torminates in the study of quantity as quantity.
The physicist's absorption in tho seunsible body and its movoments
manifeste thet his 'ratic formalies quas' is the sensible body que
mobile. Bub this difference is not the sols difference nor the
ultimate one that can be deduced from the diversities spoken of in

213, “ve physioists, on the other hand, must take for granted that
"the things that exist by pature are, either all or some of
“thewm, in moticnewhich is indeed made plain by inductiom.”

I Physiocs, o 11, 185al2.15, '

315. The 'ratic formalis quas' is that formality of the subjeot
which terminatos the oonsideration and is the source of all
the properties of that subject as weoll as the mediua in the
first denocunstration. Cfr. Ghlpter 111, P £6, footnote n.82,

S



the text. The mathemstician, when he investigates his chjest, viexs
{t, not as it is in reality but as separated from a condition whioh
olothes $t in the ordsr of existing things, namely sensidility. This
cloarly indicates that bw is not conoerned with sensible matter and
motion which is subjected in that matter, but with intelligible matter.
(Mathematics, 1iks physios, is not conserned with what is wholly im-
zeterial, which 1s the province of metaphysics, but with a fox;a in
mtter; Quantity, the cbject of mathematios, iz an aoocident éf s
corporesl substance to which it bears the relation of form to matter,
(520) and without which it cennot be defized. But this matter is not
matter possessing quaimu but the homogenecus parts of the substance-
the subject of quantity which is the order of these parts. Delng
substance, the matter of methezatios is perceptible emly by the in-
tollest and hence ig oalled intelligible matter.) On the other hand,
the object of physics, i.e. the physical body and its attributes,
espocially moticn, is identical with the wxisting reality. However

& .sepamam'u affected from the individuating notes which are pert
of an existing thing, but which, because they are not necessarily and
por se connected with the nature (521), are psr accidens to the sclense.

320. "Ab illa autem materia non potest forma abstrabi per intele
"lectum o qua suae essentise ratio dependet. Unde, cum cmmia
fascidentia comparentur ad subastantian siout forua ad materiam,
et cuiuslibet accidentis ratio depsndeat a subatantia, impos~
tgibile est aliquam talem formem & substantia soparari.” 5%

Thomes, De Tz‘hﬁ%&‘h. Qe 5. Art, 8. o

321, "Nam natura speciei individuatur por meteriemi unde principis
windividuantia et accidentia individud sunt prester essentism
"gpecied.” III De inima, lect. 8, n. 708,
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‘ Therafore the physicist must consider ssnsidle matter, not individual
: sengible matter howsver, bub common sensible matter.

This last differsnce, rather than the first whioh re-
gerds the diverse ‘ratic formslis guas! of the rathematician and the
physicist, is that whioh eonstitutes the foymal distinoticn between

thelir respsotive solences. It is by reason of the fast that the
pethematiolan abstracts from seusible matter, while the physicist
does not, that the two sclsnces, mathemstics and physics, ere fornal~
ly distinot soionces. The sorredtuess of .this position will be proved
(1) by the dootrine of the Ketephysics (322) where Arictstle considers
the problem of specification of solence ex professe,and (3) by &=
argument based on the requirements for a prineiple of spsoificaticn.

(1) The Dootrine of the Metaphysios on Specification.

Afber determining that ths sclence of nature is not
a praotical cr productive selenss but a theoretical one becaves its
principle (nature) im not in the knower but in the things %o be
xoown, whereas the principle of the practiesl aud productive sciendces

328. V1 (B) ¥ota., © 15 1025519-1026038: XI (K) Mata., © "'iig 1063038~
1064014,

sagmas
Pt



i¢ in tho doer and thes muloer, (323) Aristotle procveds to show that
thare sre three thecretical sciences, physzics, mathematics wd ngta~
physics. In ths field of theoretical or spoculative sclence we must
distingzuish physics and mathematica. ¥hile both are thecretical, they
are digtinet., FPhysics oonsiders things that exist separately but whish
are movadbls, (884) and mathamatics deals with things which, while zuot
capabls of separate existance, are at rest or imaovable. (825) The
thooretical solence whish is metaphysiss, ¢an bs Sdentified Deither
with mathematios nor with physics; sinve 1% concerns objeots which are
etornnl, immovable end sspureble. (338)

323. "There is & science of natuwre, and evidently it must be different

‘bothftmwaatimlmd&mpm&mﬂw soienoce. For in the
“oage of productive science the prisciple of mevement is in the
”pruﬁmraaﬁnetinﬂnwm. and ix either an art or some
"other faculty. And similarly in practical science the movement
“inmtin&nt&;&ngdem.bu‘auﬁmmmdm But the
"science of the matural philcsopher deals with things that have
*in themselves & principle of movemernt. It is clear from these
"facts, then, that natural soience must be neither practisal anor
"productive, but thecretioal (for it must fall into some one-
"of these Om“l)-" 44 “u._, ¢ 'Vii-p 1064a210-19.

824, "'For, pysios deals with things which exist separataly but are
© "not Mh'. Vi (3)‘ &“Q. - 1’ 1026815,

528, “Hathematics is theoretical, and is & scisnve that deals with
"things that are at rest, but its sudbjests cannot exist apart.”
- a (X) Meta., ¢ vil, 1084031-32,

326, "Therefore about that which can exist apert snd is imaovable
"there is a solence different from both of these, 4if there is
"sush a subgtance of this nature (I mean separeble and -
"movable), es we shall try tco prove there is." ibid, 1064a82-38.
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The dififerences upon whioch is founded this threefold
classification of spsculative solence is olearly indicated. Fhysics
is maid to be different from mathesatios because its objecta are
characterised by sensible matter and movemsnt, while the latter's
objeots are not., Neither can be mistaken for metaphysics or first
philosophy, whoss cbjects ars at once ssparable from movemsat and
from all matter, L.0. both sensible and intelligible. (The differ-
ence between Aristotle's and Flsto's theory of the classification of
soience should be noted here. For Flato the diveraity smong the
solences 1s dus to the diverse existing things, Aristotls meintaing
it as dus tc the diverse intelligibility of things, cr asx 5% Thomas
says, the diversity smong the solsnces does not depend upon differ-
onces founded upon things ‘seoundum rea', but on differences founded
upon things 'seoundum intellectum', (327) This ia verified by what
Aristotls says in this place mbout the mathematical objeots: "Its
subjoats cannot exist apart.”), Thersfore, sccording to Aristotle,
phystos is & distinot thecretical science because its cbjects, qua
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objecta, are not separated from sensidblo matter wnd motion. Nathematics
is another distinct solence bocause its objocts are separated from
sensible matter and motion, Llastly metaphysics is still another
distinet solence, for its objeots are separated from sll metter and

-2

327. This distinotion is t0 Do found, relative to the matter at ~ |
hand, in 8¢ Thowes, 1 Phys«, lsct, 1, n. 21 Do Trinitate, Q. ~ O

<, Art, 1, o,
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from motion., The differsnces mentioned in cormeotion with eash of
the three sciences regards separstion from matter and moylom. No-
thing is said ebout thelr diverse tpatio formelis quas’ as the differ-

ontiating differences ‘(888) rm lsaves us with one conclusion,
nepnly, rér Aristotle soliences that are theoretical, are specified
wﬁamonownmmummmmwwm
objeot of each seience. -

(2) The Requirements of s Frinoiple of Specification of Solense

The text of the ut&phﬁ!iﬁl. because it Qtﬁbulh._l the
fact that Aristotle held the principle of specification for the
theoretiocal soiences to be separation or abatraction from matter and
movement, oonfirms the statement made relative to the distinction be-
tween the mathematician and the physicist. This same statenent is
coufirmed by en argument based ou the requirements for a difference
to be & specifying difference in soience,

)]

Decauge soience is & habit perfecting an operative
potensy, the intellect, (528) it has the sens principle of speci~

528, Thile ths diverse 'ratio formalls quas' is not that differ~
enoe which formally distinguishes theoretical solences, it is

the foundation of the diversity that does. (CIr Chpt.Ill,p.

- 329, d. 8 5. Thoms, Curs. Phﬂ_-.. Te I, Qo m‘ Art. 1, P T08023-271
"Seoundo etism potest definiri habitus solentise, quod est tha-
*"b&quuif—maawfmcomlmiom,mm,n:r. prepositionibus
*universalibus, nocessariis et immsdiatis.”




ficetion as the operative potency jtgelf. Though tw habit is not
a prinsiple of operatiem, dut rather o prineiple
(330) nopethe-

tper se and primo’
which disposes the potensy to aperate wll or ovilly,
less it is speoified in tho swDS manner a8 the potensy, Like the

potency, 1% has the formality of being first act. (851) Dow what is

that prinoipls which spooifies tho operative potency t 6% Thomas “tolln

us that the operative potensy is specified by 1ts act and ebjeot, (588)

Lmedistely through ite sot, madiately through i4s object. It ie

.pnm.dwmmmm,upom.uuwmzam.m

mmyurmumctmmumdwmmm.m

therefore s diversity in the act divoraifies the potency. (333) But

the aot lteelf is in turn specified By sta object %o which it is

ordered, This can be either an crder to the object ee term or end

€30, Ibid, Q. XVIII, Art. 3, pe 615833371 "Spesialiter autem pro-
batur, quod etise habitus, quando ost operativus, prino o
per se non est prinoipiua operandi, sed bene vel mals dispo-
pendi o .

331, Ibid, 7,111, Q. 1%, Apt. S, D+ Tall-3T1 "pespondetur juxta D.
"Thomem, G« T1s 0i0es potantiag spouificari ad aotibup imce-
"diate, ot iden est de nabitibus, quia habend rationez actus
mopimt, lmmediatus euten ordo actus print est ad eotam 88~

"aundum,”

532. "Unde necesse wst gmod potentise diveraificentur secundum _
Qs T, Art. 8, O»

"gotus et objecta,” Swae Theo., 1a Pars,

npigendum quod potentis, peoundus 11lud quod est potantis,
wgpdinatur sd aotus. Unde oportst vationen potentise aoe
“aipi ax aotu ad quem ordinatur; et per consequent

" retio potentiae diversificetur, ut diversiticatwr

“patio aotus,” 1ibid.




(as 18 ths oase when the potency is sn active cne) or an order %o

the object as prinoiple (this is the yole @w the objest relative %o

the act of a passive potency, for here the object reduces the potensy
4o sot). Therefore, wmetthaapomootthamtmﬂaowwt.
the potensy ﬁuu‘ likewise receives ite specification from the object,
as the ultimste priveiple. (334) Both these prinsiples of specifi-
cation, vis, act and cbjest, are not simply principles quoed nos, 1.8.
prinoiples by which we are enabled to dlgtinguish what is elresdy
distinot in itself. dstually they are the principles in essendo,
though not intrinsie, of the distincticn of the potency. The -operative
pétency. precisely as an operative potensy, bespesks an essentisl

arder 4o its act sad objeat without which 1t s undefinable. lience

the ast and the cbjsot portain to the very definition of the potency
a3 & defining priuciple. (385)_ This relation of the act and cbject

§54, "Objectum auten ccmparatur ol sotim potestine passives,
"giout principium ot nausa wovens) oolor enim ing
"movet viswa, est principium visionis. Ad eotum autem Do~
 gentise sctives comparatur objectum ut terminus et finias

"gicut augmentativee virtutls objeotwn est quantum perfoctun,
"gquod est finis augmentl. Ex his duobus actio epeciem reci-
"pit, scilicet ex prinoipio, vel ex fine sou termino;" ibid.

885, "Bt hoo ideo, quia secundum rationem dsfinitivam, sotus ot
"operaticnes sunt priores potentdis, Potentis enin, sooundum
"hoo ipsuas quod est, {mportat hebitudinen quendsn ed setum;
"egt enin prinoipium quoddan agendi vel patiendi: Unde opor-~

"ita ge habot oirca ordinem actus ot potentise, ot astibus
"adhue sunt priora opposite, idest objeota." Bt Thomas. T
De Andwma, loct. 6, B. 304,




to the definition of the potenscy shows that tiey are principles of
specification “per modun ceusss formlis sxtrinsecas”. (338) For it
is always f@mtamimsam. These two, though net the
intrinsic fora, are oxtrinsic couass of the form of the potenay, for
1¢s nature is proporticned to the two to which it has an ssusntial
order. (357) But of the two principles that specify the potency, the
more Amportent cno is the objeot. Just as the potendy is orderad to
tha act, so the aot is ordered to the object. It benrs the same
relstion to the objsct, thet the potenmoy besrs to it. Cengeguently
the object is the witimate formal principle of speovification of
operative potencies, and lilewise, of the hebite which are dispositions
of wwoh potencies snd cemsequantly, in the case at hand, of t.ho habitus

of sclience.

Now the object of the theoretical soiences (it is with
these soiences that we are coucersed) is e "apeculabile®, L.e.

387, "Aotus 1icet sit posterior potentia in esse, tamon est prior
"4n intentione secundum rationsm siout finis in agents. b
"jaotun autem licet sit extrinsacun, est temen prinsipims vel
"pinis actionis. Prinoiplo autem et fini proporticuatur oa,
*quos swut extrinseca rol.” Suma Theo., le PFars, Q. 77, Art.

8, ad lum, O
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somsthing to be kuoown and possidbls only to be Enam. Unlike the
practioal and productive sciencee, whose principles are within the
malker and the doer (338) and which are ordained to use their know.
ledge in making a thing or performing an action, the theorstioal
solence finds its terminug in simple knowing. Its principle is not

in the knower but in the thing. The artisan, for example, uses his
knowledge to fashion and produce a wark of art, becauss the principle
of his scionce is within hizmsolf, namely art. On the other hand, the
natural éhilowphor cennot maks a natural thing. The most he can do

is to know its nature and the reason is that the principle of the na-
turel thing 4s in the thing itself and not in the knower. Thepsfors
the *speculabile” is the prinsiple of spocification for the thecreiical
science as opposed to the productive end practicel soiences. And eon~
sequent upon this, the differences of the “spesuladile qua tale” are
the prinoiple of specifioation for the speoles of thecretical solence.
This is per se evident. If there are tc be diverse speculative
scisnces, there must be differences; ctherwise scisnoes are not di-
verss. Furthermore, the differences must pertein to the "speculabile
qua tale", For were thoy not Mrvmoa of the "spsculadbile qua tale}

538, "For in tho oase of things sade the prinoipls is in the maler -
it is either reason or art or some faculty, while in ths case
"of things done it is ia the doer - vis, will, for that whioh
"{s done and that which is willed ere the same.” Meta., (E),
¢ i, 1026L22-25,




R i SR SR e e

the distinstion arising from them would be merely incidental and not
specific. (339)

The question imodintely arises : 'hat are these dif-
ferences of the "speculabile qua tale™ T Hefore we can answer thak
question, we must sesk the answer to a prior question, nasely what sre
the charecteriztios of the "spoculabils qua tals". Only be resclving
this question will we be {n & position to decids whether e difference
is properly a difference of the "apoouhbih‘q\n tale” or nerely an
incldentel one.

As w had oaugs to mention un a previous pasge, (340)
the speculsble is a designation added to s thing by ronson of its
order to the intellect., In othar words, it 4s the thing qua Jmowable,

359, "Sed solsndum est, quod ex objectis diversis non diversie
*ficantur sctus et potentias anivee, nisi quando fusrit dif-
"ferentia objectorwa inquantum sunt chjeote, idest seoundum
"retionem formalenm objectl, siout vigibile ab audidill, 81
"autem sorvetur eadenm retio objeotd, quasoveque alia divere
"sitas non inducit diversitatem actuum ssoundum spscienm et
"potentise. Ejusden enim poteantiee est videre hominem eolora~
"%uz ¢t lapidem coloratum; gquis haco diversitas per aocidens
"se habet in objecto inquantum est cbjectam.” 5t Thomes, II

De Anima, lect. 6, n. 807.

340. Cfy,. Chapter III, p. 56-87.




1.0, a8 referred to the intellect es an object of kmowledgze, (341)

Since, thanrm; the spesulable is such becauss of an order to the

intellest, (342) 1%s per se charasteristios murs be those which are
consonant with 1ts position ss an oblect of thought, MNow e the objest
ofthm,%amﬂubhmtmnmr&inmmmmm
becessary to it, owing in part to the intellest, the knowing faculty,
aad 10 part to the habit of science which perfects this faculty and

of whiok the "speculable" is the object, (348) By reason of the

intellect the "speculable” must be imaterial, 1.s. wfebtered Yy
‘eorporeal metter and singular individuating material oonditiens, (344)

s41. J. 8 8¢ m. Curs. Mlo. 7, I; Qe m. Art, ‘. Pe 679&17-26:

, "Coterum hoo vel 11iud oognosoidbile determinstis dioimus, quod
"univooun ease potest respsotu subjectorum seu entiuas, quidbua
"sonvenit denomingtive per modum quarti vel quintd presdicabi~
"1is, licet {1la entis univooa non sint entitative, ¢o quod

"nen sonsequitwr ad end, ut in se absolute sumitur, sed compi-
"retive ad potentiam sognoscenten,®

$42. Te might add here, for the sake of clarily, that we use the
word “speculable™ in the sonse of being oppesed to both the
"faotibile" and the “sgibile®. Fot

is “speo
lable", but only that which is wolely the object of knowledgs.

243, “Speoulabili autem, secundunm quod est cbisctum specula
"potentiae, aliquid competit ex parte potentiae intelleotivme

ot aliquid ex parte habitus scientine quo intellsotus por-

"fleltwr,® st Thomas, De Trinitate, Q, 6, Art. 1, o, :

$44. "Intelloctus sutem recipit similitudinem elus quod intellif

"gltur, incorporaliter et izoaterialiter.” St Thomas, II De
Anins, lect, i2, n. 377, '




This is & nscessary requirement for the “speculabls™. For the intellect
is an lmuaterisl faculty (345) and sinee knowledge takes place through
this that the thing imown is in soms way in the kuower, (546) the
"speculable” nust be immaterial in order to be in the intellect., Whate
ever is received, is received acoording to the mode of the reoipiont.(347)
Agein, as an cbject of solence the "speculable” must be neoessary, since
solence ooncerns only what is necessary. (345) This characteristie ’
however, can only be verified of thet whioh is Lmwbile. The necessary
is thet which cannot not be. (849) On the other hand, ths mobile qua
mobile is that whioh can chenge, can be other than it is, oan "not bet,

345, "intellestus vero est virtus fometerialis, quae non est actus
"aliculus organi corporalis.® 4idid.

348. "Cognitioc autem cumis it per hos, quod cognitum est aliquo mo-
"do in cognoscente, soilicot secundum similitudinew, Ham eognos-
"osns in aotu, est ipsum cognitum in actu.® ibid,

347, "Bnmqwd@o auten recipitur in ‘augm per modum suil.® ibid,

348, "Conssquently the preper objecta of wnqualified scientifie
" is something which eannot e othor than it ig."
I Post. Anmalytios, ¢ 11, 71b16-16.

549, "Hecessarium enim dicitur, quod {n aui natura habet quod
"non possit uon esses contingens auben ut frequenter, quod
"possit non esse. Hoo autem quod est habere {mpedinentin
"vel non habere, est contingens. Nabtwra enim non perat im~
"pedimantum ei quod non potest non o588 quia osset super-
"flum.* 5. s 11 hys., leot, 8, n. 4.
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for it is denominated ag mobils Precisely by reason of its order to
changs. EHence what is ngcaxsary sod what i Robile mutuelly exclude
each other, 1If a thing e necessary, it oammot 'ngt bet, whereas if
8 thing 48 mobile, it oan hot be', One must, therefare, sonnliude
that the necessary is not the mobile, nor the mobile the DECeSSAryY,
The “speouladle®, then, since it must be ascessary, is immobile, (380)
Thase m. separation fyrom matter and motion, are, then, the essentianl
sharectoristios of the "speouleble™ as such. (881)

Having determined the essantial notes of the "speculable

qua spesulable”, we are how in & position to conaider the probles of
what differences are specifie differences of the Same speculable., Be-
cause ﬁn "speculadle” is eszentially characteriyed by this separation
from matter and motdon, 1t follows that the differences in tnis
separation will specifically diversify the "speculadla’, Thore oan be
20 doubt sbout this, for the diffmnoes ef separaticn from mattoy and
motdon touch the "speculabls® in its very ratio, 1.0, in that formality
by which it 4s couptituted as "speculable™. This will becomn
incressingly avidegt after we have shown precisely what that ditfos_s- |

350, “"Omng qubem necessarium, inguantun hulusmodi, et imnobile,

"osse ot non ease, vol simpliciter, vol secundua quid, ut
%M in X ;bm-“ 8t Tb’m, De grini“hg QOSMQX'OO

861. "sio fgitup speculadbili, quod ¢at objectun scisntias APBCU~
"latives, per se competit separatic et a nateria ot a motu,
“Wl ‘Ppuc&ﬁﬁ ad .‘n“ ’.bidi

ol
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enve of ssparation from matter and motien really maounts to,

Iotmdeutaudtbamumurﬂudirhm“ in
saparation from matter and wotion, we must first note that the
ssparation from matter and movenant, which is the essential chey-
acteristio of the speculable, is not scoothing purely msgative, o
simple removal of matter and movement and nothing else. Abstrection
or separation is a quasi motion formally in the intellect, whioh per-
forms the operation of separation or abstreotion, but having as its
objective foundation the abatractibility of the objeot itself. (352)
This abstraotibility of the thing 1s a factor of great $mportance
to the problem of specificaticn of soleuce and one that we mugt undep-
stand, It not omly constitutes a safecuard t¢ the sot ut‘ abstraotion,
loss that act go beyond the possibilities of the thing as an obisst
andhrmimhintheﬁmﬁmofmobjoc‘et}mthlogimmm
real, bub it is the abstraotidbility.of the tbject, and not the act of

$68. J. & 8, Tham, Curs. Pil,, T, I, Q, XXVII, Art, 1, pe 886a2+12:
"Quia in rebus materinlibus, quas redduntup intelligibiles ot
"izmateriales por separaticnem a materis et conditionibus mae
“terialibum, ipsa abatrastic ost quasi motus quides, in quo
"congidaratur termdmug s Qe et terminus ad quem, formalitey
"quidem in ipso actu abstractionis, fundanentaliter vero ot
"objective in ipso objesto sbstrahibill,™ ’




n
sbstraction that 1g the rRiociple of gpaci

in this clasz ere never in matter,
in mattor. (355) The first closs,

l\"’o
4
Llcaticn, (263) rhat ig

this abstrectibility 7 s8¢ Thomes gives us an idea of 1ty meaning in
tha Ds Trinitate. (554) There he tells us that thers aps tmo
of things that sry the objects of speculation,

‘zecuntun ¢ese’, because the things in this class
matter. The

clagnes
One depends on matier

can only exist in
other i3 indepondent of metter, either becouge the things

o becaue sewtlmee thoy are not
howsver, iz mede up of two groups. .

Ceminmngainthocluadopmdmmmrmtmlytobobubmo

to be understood, ©.g. the physioal thing which s understandable
drnly with sensible matter. Others in the sane olaxs

do not need sene

S68.

S84,
S66.

ibid, p. 822a58-bé: "Et notandum est, ¢
stractionen pro sctu intellactus sbstrahents neque pro deno-
"minatione extringssca ex ille consequta; sio enim osset ofpr-
“culus, quia diversa solentis cbstrahons suneretur ox diverss
“obJecto abstracte et dencminato & solentia, ot diversun woi-
vt hrbubelto et vl mﬁ?ﬁx‘:& et
o pro e to V&, qua ' )
"fundarsntun ad divepsan immaterialitaten et re<

"pressntandan.”: See also Curs, Theo., I Pars, Digp. 2, Art.
7' WI‘ 14‘ yt 3790 -

Q. §, Art. 1, &,

"Quasdan {pitar mmt speculablilivnm ques de
"seoundun ¢sse, quia non nisi in mateypia _
“dan vorc gunt apeculabilia quae non dependent g rateria go-

"oundyn esse, quia posaunt esss sine matorin; sive nimquan sint
"in Hatoria, ot in quibugdan non, ut substantia,

“tentia, ot actus, wnum et multe ot bulusmodi,” fuid,
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sible matter to be understood, viz. the mathenatical iino, (366) 7The
faot that scme thinge can be underetood for what they are, without
matter, while othars cannct be understood without matter, ocnstitutes
the objective limit to the separation or abstraction from motter fop
sach type of objoct. This Uit L the objective mmmuuw.

To return now to the digoussion of abstrastion as a
quael motion. Like every motion, tthasctamimucquomdahr-
ninus ad quom, (ancha.rlviunﬁndt‘hatit is the objective
abstractibility of the object 1tself that 1s the basis for the motion
in s0 for as it founds thﬁmerthmﬂmotmmum) By
reascn of its tamimuquoabﬂmotionnemtdondurmﬁm
from matier, which being of threo dogrees, namely remction from
individual sensible natter, from cemmon sensible matter, from
intelligible matter, oonstitutes the thyeefold gouus of abstrastion,
(367) ¥rom the point of view of its ‘terminug &4 quem, shich is the

SE6. "et haso distinguuntur, quia dependent quaedsn a materia 8-

3657, Je a 8. m. Curs. Phil.. z. I, Qs nVII, art, 1. ps 826a12-16,
"Ex parte tormini e Quo habet darelicticnem mtériae, quas tri-
“plex est, ut supra diximus, et sic constitulty triplex genus
"abstractionis.”

At
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-prineiple of apecification for g1l movenent, abstraction is considored
a8 immateriality, which is alse of thrve kinds o dogrees; common
tensible matter, intelligible matter, the totally Lmmaterial, It is
rrmthopo&ntcfﬂwatium&dqmﬁbﬂn:mkerm
degrees of immateriality with reference to abstraction. (568) Abstrace
Hon, then, 1s not mere remction from zatior or movement, (359) it g
also the attaiment of the condition of belng imusterial, Tharefore

the differences in separation or abstraotion spe mmum'm tha
coudition of imateriality. This fact is quite iwportant, as we shall
809 Muﬁoly.

Inmateriality is the root of intellipibiltty, L.e. 1t
is that by which en objest beoomes intelligible o Wiomd to
the intellest. (360) The fundamental reasen explaining why immaterisi-
1ty is the root of inbelligibility is that the kuowableness of an object
is proportimd_to ita mtmlifv- (361) Ia.so for as o thing ig potantial,

358, Ibid, #16+20: "Ex parte termint ad quem est diversus gradus
. "lemmterialitatis gseu dvorsus modus spirituslitatis s Quem
"aoquirere potest res aie abstracta.”

809 Ve mention movement here, though we have been speaking of
abstraction from mattor, because movexent i subjected in
#eusible matter and henece ebatraction from that uatter re-
sults necegparily in abatrastion from movement,

360, J. & 8. Thoma, Ours.Fhil., 7.1,p,825a27-30; "ged X socessu ad
"doterminatun gradun immterislitatis, quo objestum aliquod
"doterninate deputetur ot redditup intelligibile;™

361, "Oum enim wunquodque sit cognoscidile inquantum ens aotu, ut _
“infra in nono hulus diocetur, - « ", s¢ Thomas, I &%‘.:
lect. 1. o, 280,
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it '__1_5___::_3_1_;.', it is morely pocsible, 1.0. it 'w' and it oan

'Bot be'. (362) For, since it ‘oan bet, bug ‘1s not!, it mugt be
possibls both 'to be' and 'not to dert, Zo insish that the possible

is only 'possidle to Le! 8nd 1w not at the seme time 'posuidle not to
be'!, dentes that the possible is possible. If the poseidlo iy thet
"hich ‘san be but 1s not', and yet cammot ‘b be!, 1t mut tper,
when it 44 merely possible. But 4 1% *ia', vhen 14 merely ',g__ag_b_g'.
then the pomsible is not posaible but actual, Therefore, since it

o6n 2e' aud can 'not be!, the potential Wuing {8 indetorminate ana
s indeterninate, ut aic, 1s uot knowsble. 4o%, however, oakes a
thing 'to bo!, tharedy reovize 1ts pricr candibton o being dne
doterminate and rendering it knowable. lNow atter, which is potential,
does not make o thing intelligible. Rather it 4is the prineiple that
obfuscates. (363) 1In order, then, that an objeot be made intelligivle,
1t 1s necessary that metter be removed so far as is consanant with

the thing 186017, 1n #0 far as matter is removed mud i tiing be-
Comee correspondingly immaterial, it loses its potential espeot and
beoozes actual and thareby intellipible. |

562, Te uae the word ‘posgibles’ in the sense of 'cmtingont, and
ot in the sense of ‘possiblet ag oprossd 1o 'impogsible!,

965, J. & 8, Thoma, Curs, Phil., T, I, p. 828101y "5t sio, oum
"materia obumbret ot impediat iuhuigtbiutntm, 11luminatiy
:ot o.ppa.sot objeotuz, seoundun quod & materia secernitur diver-
simode,

ARSIt - A




If, then, the immaterial is the intelligidle, it fol-
lows thet the differences in the degrees of imnateriality are actually
differences in intelligibility. Things that are immaterial in the
sense of being separated merely from individual sensible matter are
n&b 88 intelligible as those which are immaterial either by reason
of abstraotion from common seusible matter or intelligible matter. Nor
are these sams thingy uﬁnblo of an intelligibility similar to that
Proper to the things of the latter two classes, ‘for the intelligivility
of a thing is not merely the result of the intellectusl act of abstrac-
tion as we have mentioned before, but éf the tbatrtctibil:lty of the
things themselves, or what we might call, their objective intelligibility.
Therefore the differences in inteligibility, whioh are identical with
- those of immateriality and of remotion {rom matter, .touch the intel-
ligible objest in ita intelligibility. This they do, not nerely
according to "a more or legs” which admits of variations that de not
affeet the specific identity of a thing (364) tut with an absolube-
ness and rigldity that preclude the Pessage from one degree of
intellizibility to another except under the pemalty of the object
loging its identity. For example, the thing to which the first de-
gres of intelligibility or immateriality is proper, man as an instance,
cennot have that degree of intelligibility which ig characteristic of
the mathematical eutity, without ceasing to be man and becoming a mere
surface or volume, Nop could 4t have that degree whieh is proper to

364. Such as mors or less cold, or hot, both of which remain either
cold or hot despite the variations in temperature.
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the {mmaterial thing, $.e. the thing whioh ia indepondent of nattor
both 'secundun esze’ and 'ssoundium intellectum', without besoming at
least anzolic. 85incs they do sffect the intollizible (the cbiect of
the intelloot) in such a meaner, they must b specific differences

eud oonstitute diverse species wiier the genus 'objestun ntellinibile !
or 'speculabile'. Dut if the differences in the degree of sbetrec-
tibility or lmmateriality are the principle of specification of the
'objectun speculabile!, they must be the priseiple of specificatiocn |
of the sclonoes which doal with et objeot, sinee selence is epacified
by ita objeot,

To sum up, Since the speculative sciences are divere
sified or specified by their cbjects, any differeace that is o "par
#e" difference of the object, will diversify science. The differences
in the degree of immteriality or ebstreotibility are the "per se"
differonces of the "speculabile qua-tale”, beoauss they tousch thig
object 1n the very ratic whersby it is "speculabile”, namely its
immateriality and necossity or immobility. Therefore the speoulative
scienves ere distinguished ascording to the diverse dagrees of ime
materiality or abstruotibility,

i1) A corollary on abstraction and truth,

That is why he seperates than; for in hought they are separable
“irom motion, and it oo 88 no difference, nos doss any fa Y Qe
.u 2 y 40 m RS AT -] ; 3 ?5.1"3;*7

52 e R TR T (4 ks




Heving pointed out the essential difference between
the mathomatioian and the physisist, Aristotle procesds to vindioate
the nathematioian's noneconsiderntion of the formlities which are
proper © his cbjects tin esss reali’,

“ie that, in thought,

e simpls fuot of the mattor
umn. surfaces, voluses and points, as wgll ag
nuzbers, the objeot of irithoetic, are indepandent ot' notion and

seasible matter; honce they oan be separated from these., Noreover,
since the mathematical ebjeot is

andent of motion and senaible .
matter in thought, the abstraction from these formalities doos 5o

injury to that objoct 80 tar ea its 'quid sit' and {4g proporties are
conoerned, P‘wtmr. one cannot acouse the mathematician of a dige

tortien, for no falsity results from the congideration of abatract
lines, abstrsot surfaces eto.,

In this dofenske of the mathemstioian there are soveral
points that require closs stody, 4f ono 18 to fully appreciate thig
Juatifioation of mathewatios. Firstly, there is s independence af
mthmtica from sonaible matter and from motion, whioh is the
foundation of mathematiocs' Soparability from these two formalities
'inthamhofthcught. Seocondly, there 1a the question of the
wuﬁmulmu of mthamatios, npeaiuly in view of the fact that every
line, swrface, voluzew, and point which oxint in external reality, is

& sousible line, surface, volume and polnt and consequently s mobile
.thing.
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(1) Is mathorintical abstraction Jugtified t

It would be impossidle to attenpt 0 Justify mathe~
matio's indepsndence from moticn and fron sensible matter without
first showlng what m.wuon is. Therefore, in the presant seotion
¥e will consider (a) the 'quid a18' of abstraction and (b) $ts apooies
and (¢) of mathemstical abgtraction we will consider what it is and
how 1t in justified. The ‘an sit' of abstraction we omit here, be-
uuunhauumwtouohdmspointinowdiumuouotm
Daoessity for immaterislity in the object of the intellest,

(a) The 'quid sit' of abstyaction.

Abstraction, as the latin word from which it ix derived
(sbatrahers) sugzests, i o separation, Bub beosuse Lt is a separation
that hmadabwmmnd.mmtﬂMImuﬁgwa.u%mam
in De Trinitate (365), the aisntﬂ.o&;am of the wrd "separation' with
ném%mMmuumwmmm&chtmnpmﬁm.
This is neosssary in order to cbtain the exast motien of what
abstraction is.

The meaning of the word 'separation' differs when used
1nconmcﬁanuithﬂaﬂﬂtmdmmmuthm. e

888, Qe 5. Art, 8,




first operetion of thw intallent, that of the intel.}igom of in~
divisibles, i.e, essences, rogards the wry nature of the thing, by
mmmmm‘m;aﬁmummmmw
of beings. (366) The second cperation, which is the act of ooposing
and dividing by affirmation and negation, touches upon the very
oxistence of the iddng, inmsuutngﬁuummmuﬂa
result of an agzregation of the Prinoiples of the thing, while in
simple substances, it ucoﬁpanin ‘m 1nconp§aiﬁ essence. (367) Now
the separation that is effected by the ssoond aot 15 limited to things
that are uparated'am from another 'seoundun rem'. The roason for
this restriotion is that logical Gruth, which is fermilly found in
the second act of the =mind, coneists in a conformity of the intellsst
to the thing, Tere the intellect, then, to soparate things things
that were not geparated 'secundun rext', it would be false. (588) To

%68, "Prima quiden eperatio resplodt ipsem naturem rei, seoundum
"quan eliqua res intellects aliqum gradum tn ontidus obe
“tinot; sive sit res ocmplets ut totum aliquod, sive inscme
"pleta ut pars vel acoidens." i%id, oarp.

967. "Seocunda operatic resploit ipsum esse rei, quod quiden re-
- "sultat ex aggregatione rrineiplorun ref {n compositis, vel
"ipsam simplicenm maturam rei comitatur, ut in substantiis
"simplioibus,.® ibid, .




say that & man is not a muglolan, which is & oase of separating man
and musician, is trus only 4f he hnot:mtcimlnuauty, but

false, if he is one.

The separation, howevar, 'of the first operation ig
different. Because it terminatss in the nature or esssnce of the
thing and does not touch ita existence, it 1s possible for the
intellect, through the firgt aot, to separate things that are united
in 'esse resli'. But hers too there is a limit, Gome things are
ésperable, but not all. Foy. since the first act of the wing attatsg
to the sssence of things, end since the essence is understandadble only
in so far as it ig aot, the uulhﬂmhwmonam in one of
three ways: (1) as an aot, (forms by themelves and simple substances),
(2) as the act of something (ocaposed substances are inown through
thelr form}), (3) through a hebitude to aot (prime matter is knomn
through its haditude to substantial form). (369) Xow, if the sot,
whilch ocomstitutes the ratio of the nature, has an order and & dopexd-
6100 on sorething else, then the nature i1ts0lf 1s not lutelligible
without that sozmething else, irrespective of the manner in which the

869, "Cum enim umaquaeque res sit irtolligibilis ssounduz est aotu,




aot and that somsthing elss ere comnected. The two Bmight be joined
bogathor as miole and part, or as matter end form /mubject and gee
cident, or sy relatives, whioh though separated ‘sesundun yem', 1ike
father and som, are not Separzbls 'gecundus intelleotuat, In any
cmulmguwhmndzmth%.tlwmmumw-
standable without notn, Henoe in those cases ssparation of things
Joined together g not poseidle. Outeide of this restriction, by Sts
first act the intsllect can separate thingsyjeined together in any

of the manners desarived, 1., A8 parts and whols, as form and mM ‘/
(ve exclude frem possible separation thope things linked together ag

ot pertain to the nature of gach other, which 1s the objeot of the
first eperation, and honce they can b considered apart,

From whet has been sald, we can differentiate between
the meanings of the word 'separation’ A3 used in sonneotion with the
two aots of the mind, Since the socandv'ut ¢an cnly separate thing.
that are so 'secundum ren', and thig wder the penelty of being false
bwm, 1% is obvicus that the word hare means - "one thing is not

$70. “Sio iptitwp intelleotus dlatinguit uowm ab alie ot aliter
"socundun :z:ratiomu quia secundus 1llax qua componit et
Letinguit wm ab alio per hoe quod intelligit
*unum alii nen inesse;” {bvid, = B
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that are Jolined together 'secundum rewt!, o long az theis ast, whiich

constitubes tho patio of tholr sssence, hss no pendests on the
thinge Joined %o tham, 'saparatica’ hes @ different maning, In this

instence 1t pignifies the considaration of cng thive, without the

gonsideretion of the other, aither as to 1ts presence in or shyence

from the essence under expzuivation, (371)
M

Of the two moaaings attached to the word 'separation',
properly spesking only that whieh #lgnifies "one thing is net in the
other®, s soparation, for separation is formally opposed to union
or continuity (372) and hence is verified cnly in the oase of things
that are not together *seoundun remt, But 1f this be g0, and 8%
Thomas insSists that {t is, as we shall pec in & noment, what aboud
the othor 'separaticm! s e8¢ 'the consideration of one thing, without

absenoe from the natwe under exaatinstion? T If 4t 1s not reparation,
what 1o £t t It 45, as St Thomae obaarves, mora sarroctly oalled
abstrsction, (373) But even here we are obliged to make & distinctdon,

371, “in operations verc que intelllsit quid est wmquedgue, dige
"tingudt wmm ab allo, dun intelligit Guid est hoo, nihil ine
"tolligando do &lio, reque quod git oum 80, nogue gQuod it ad
"80 separatum.” ibid.

878, J. n S Thm, Curs. Phil., T, I, Q. 11, Art, 8 (Pﬂ" Ba bogim).
pe 28024281 "Ram distinotic gew Pluralitas vel zultitudo Ope
ponuntur unitati vel identita s divisio vel separatio :mbont
"sou continuitati,”

373. "Haso nuten distingtlo recte dleitur abatractio:" pDe Trinitate,
QO 5. Mt 3’ (-




Tho separation Wiat is effeotud by the first aot of ww mind ia
abstrection caly whea the thing separatod ia joined wity othosrs
'socundun pen! mmmmmummwu, or form and
matter, (374) In cases wera the first act separates things that
are acparated in 'esse physico?, ©.g, whan it cousiders an aninal and
duves not ocousider e stons, it 18 & quustion of saparation and not of
abstesotion, (578) st least fundamentally, though not Tormally, I
say fusdsmentelly, bocause the stoue 13 2ot in the antmal 'secuudi
ren' and this 45 ths bvasis for tat formal seperation which is wade
by the second act of the mind,

The appropriatencss of dosignationg thw mind's con~

sideration of the essonce of mne thing, without uaderatanding any-

thing about the things connected with that !s6aundum rem’ but not
| pertinent to its 'ratio!, as abstrastion and not a8 'separation, is
oloarly evident from the following., Such a considoration oannot be
- called a soparation, because this teru properly neass ﬁon-tmim.
ﬁwmuﬁmvitinthilomamim. Butituanbocallednbnw—
tion, since this -designation, signifying o taking awy, implies thet
thors uamiwbcmmethm;t&mnwmmtfrmmmit
is talen. Further, the restriction of absteraction tc those instances

g

374, "sed tung tantum quando €2 quorum unwi sine alie intelligitur, .
*aunt eimul secundum rem.® ibid.

$78. "Hoa enim dicitur animal a hpidc sbn'cmhi, s animal abague
"intellectu lapidis intelligatur.” ibid,




whare the first agt of the mind considers a thing, without oconsidey-
ing the thingy Jolned to it 'seoundum rom', is amply Justified, Ir
tbo%ingcami&tudbyﬁhnuﬁctﬁhnni&huwlymm

Since abstrsotion, 1ike separation, is a means by which
ths intellsot distinguishes one thing from another (376) and noreover,

mird, by which the intellect distinguishes ono thing from another op
others to which this one is jolned 'ncwmm'm'. either as part and
whole, or as matter and form / subject and scoldent, (377) in so fap
a8 the intelleot inows the 'quid reit of the one, while understending
nothingaboutthoaﬂaneroﬂm, i.c.utodnﬁheritnrthsyho
Joined to or separsted from the nsture that is known,

(b) The Species of sbstraction,

"Therefore, since abstraction cannot take place,
"properly speaking, wmless there is conjunstion of

876, "Sle igitur intellectus dlstinguit unum ab alie rliter ot
"aliter seoundus operationess" {bid,

877 "Unde, oum ornis ascidentia cosparentur ad substantian siout
"Sormn ad matoriem,” ${biga,
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"things objectively, socvording to two modes of

"conjungtion referred to above, namely, eccording

"as part is joined to whole, or form to matter,

"abgtraction is twofold: one sort by which form

"is abptraoted from matter; the other, by which the

"whole is ebstracted from its parts,” (578)

This oitation from the De Trinitate reveals two things
(1) that abstraction is diversified by the differsnces of the modes
by which things are joined together, and (2) that thore are only two
spocies of abstraction. The first point is ensily establighed, once
we call to mind that abstrection is an sct. Because if is an act,
1ts prineipls of specificaticn must be the objeot with whioh it &s
concerned. (379) Now the objest of abstrastion is a thing connecbed
with other things 'secundun rem', which the intellest considers withe
oul couaidering the others. If, therefors, thore are ‘per se! differ-
- ences of sush an odbject, these will dimsify abstraotion. Vhat are
the differences of the cbiest of pdstraction 1 The sole difference
of this object, taken in its widest sense, 1s to be discoversd in the
differences of the mode of oonjunction by which the thing considersd

and the thinges not ccnsidered are joined tsecundim rem', for some are

378, "Unde, oun sbstractio non possit ease, propris logquendo, nied
"oonjunotorum secundum res, secundum ducs modos conjunotionis
"prasdictos, scilicet qua pars et totum sonjunguntur, sive
"forms ot materia; duplex est abstractio: una qua formm abstrae
"hitur & materia, alia qua totum & partibus.” De Trinitate,

ibid. ‘

379, See Pe
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show whether they are differences of the objeot of abstraction que
objoot. Ape they suoh 1 1he anFWr is affiroetive.
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The second point made by 5t Thomes, which coucerns the
mmber and identity of the species of abstrastion, offers & difficulty,
xrm'azmummormmmnmmmummmu«
abatraction and there ars two modes : whels and part, mabter and forms
why are there nod four instead of two wpesies, totml and formal,
partial (by which a part s oonsidered end not the whole) and meterial
(by which matter 1s abstracted from form) ! To answer this question
requires information that can best be obtained through a study of the
two recognised speoies, total and formal. Benow we will first mﬁidn
total and formal abstraction and then return to the problem of why
there ars only two species and not fous. |

(1) Formal and Total Abstrastion.

Porsal abstraction 1a dofined as that by which “what
13 formal is abstracted frem what is mterial®, (881) or move ex-
piicitly, "that by which form is abstragted from matter, m fron
Powmy. the cesential and proper fram what is extranecus and m:;»
aisw.g;..' (382) Total abetraction is that "by which a totws universale

381, Cajetan, De Ente et Egsentia, Precemium, n. 5, ciroa primum
(pe 6, Editio Lawrent): "id horum pleniorem intelligentian
“nota qued siout est duplex compositio, soilicet formes oum
"materis, et totius oum partibus, its duplex est abstractio
"por intellsctun, soilicat qua formale abstrahitur s materiali,”

562, J. 8 8, Thom, Curs.Phil., T. I (II Pars), Q. 5, Art. 2, Pe
366b8=t "Vosatur abstractio formalis, qua forma sbstrahit a
:mt:;ia. nstun & potentia, essentizle et propriua ab extraneo

"b. ien0,




1 1s abstrasted from 14s subjeative partsg.* (863) Yow the two types
of abstraction have & oordtain ocemon Teaturs and sortain differences,
Fo will first treat the coumon featurs,

Ihe oommmity that exiats betwean total and forma) abstragtion,

8ince the intelleat, even in its first operation, can-
not separate or abstyact all the things that are Joined togethar
‘esoundus rem!, but only certain things (384), both forval and total

abstrastion have a limit, Only when the thmgsjoinedtogmdouet'

to 1t, sinoe tis foruality of belog an agt of sarething, ranely matter,
. Partain to its definition, mmmimmmwm
thelir subject, the substanse, for the very 'ratio! of the wseldent
dopends cn substanoe as its subjeot of interenss, sinocs an soeident

1s mttumnummtoheznmtmumummt. (888)

S83. Cajetan, De Ente ot Essentia, (ut supra): "t qua totum univer-
"sale ebsteakitur 8 pertinis subJeotivis, "

384, Ses Pe mo

388+ "Ab 111a materia non potest forma aboteahi per intelleotim o
*qua sune essenting ratio depended, Unde, owm omnle aociden~
"tis comparentur sd substantiam, sicut fopma ad materiem, ime
"possibile eat aliquam talem formas g substantis separart.”
De n‘wtﬂ“. Q. 8, Art, 3, ¢, (Sﬁ Ml)
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What forms oan be abstraoted, we will reserve far & later consideration

As in the oase of the form, not overy totum oun be abatrected from ite
parts. To understand this 5t i a8oesaery to distinguish the parts of

& tobun. There are two tyros of parts, the 'partes speciel’ mnd the
‘partes materiss'. (336} The 'partes spaéhi'. 80 donominated bscause they
pertaln, secundum se, tothotmmsofaruithuumtﬁnusm
(387), are either constituent pazte, 1.e. they are the parts upen which the
essouce of the tdtmécpmds (388a), or purts nesessary for the proper aot
of the species ($88b), Such parts es matter and form with regerd to composed
substaoss, the letters of the alphabet relative bo words, the elements of
& mixture with respect to the mixture, are pertes speciel’ in the seounse of
constituent parts. The principal parts of man's body, such as the heart,
the Wrain, ete., are ‘partes speciei!’ J.nﬁnimc of parts necessary for
the proper operation of the species 'men'. The 'partes materias', so named
beonuge, in contrast to the ‘pertes species’, they do not pertain, secundum
%0, Lo the totum In 8o far &5 it hes & csriein esvenve (589), are serts

$88. "ot tales partes dicuntur speoiei, et fornse, —we Et hae partos
"diountur partes materies, " ibdd.

887. oo enim dixit ad speoiem pertinere, quod ssoundum se inest wnioud-
"que specien babenti;” St Thomms, VII Eota., leot. 9, n, 1475,

388a. "Sunt enim quasdam pertes s qudbus totius ratio dependet; quande
"se1licet hoo est os8e totl talf quod ex talibus partitus componit;
“siout se habet syllabs ad litteram, st mixtur o4 elenerta: ot tales
"partos diountur speciel et forums, #ine quibus tobum intelligt nom
"potest, cum ponartur in eius definitions.” De Trinitate, Q.5, Art. 3, o.

588b. "Sed queedam partes sunt, quss licet nos sint rriores toto sntrwii hoe

"wodo prioritatie, quia non poasunt esse sine eo, sunt tamen Reoundux
considerstionem simml; quis siout ipsae partes nom possuat ssse
"sine integro animalf, ita nec integrum antmel 8ine eis. Huiusmodi autem
"sunt partes principales corporis, in quibus prixe eonsistit 'forma'
”;Sfu% sulmai wcilicet oor, vel cerstrum." &t Thomas, VII Mete.,lect.
n. .

"Unde oportet quod partes talss quee sunt necessarise sd porfiolendum

"operaticnem apsclei proprism, -#int partes speciel; tem uae sunt ex

“parte formes, guem Suee sunt ox rerte materisp,” ibid, leot. 11, n.1519.

339. "Sed 1d quod est rateriale ad spsoiem, mungusm dicendun est sesundum
"se de specie.” ibid, lsot. 9, n. 1278.




that "happes to the species™ or totum (890), sinoe tlwy are not constitubive
of Lty sapenos Or mecessary for the proper spsreation of the spoolss, bHul
mrely socideutal, Ruasples of suokh parts are the hand, the finger, the food
of man. Foze of these saber into the construstion of man's sasenon, or are
neoossary for his proper cperation. Alse refused to the 'partes materise' are
all sigmate or individuml parts, such as this soul, this body, this flssh. (351)
The reason for this 18 deonuse individual diffecences are cuteide the essence
of a thing (392). Thw ‘partes specisi', boocsuss they ers either cozatituests
or yarts nesessary for the propsr operation of the speciss, sre prior o or
sbmultarscus with the species or tobum, Hevoe thw totum i defived through
the 'pertes spociei’. The 'partes Materise®’, lowover, wie posterior to the
totuzm to'which "they happen”, and therefore do not define it bdut rather we
defined through 1. E.0. The eyw is defined as sn organ of an asimml, 'this
man, John' is defined through man. With tiwes distimotions in mind, we osn
now exsnine the stetexent about the impossibility of sbstreoting every towm
from its parte,

Ho totum can De abstracted from its 'partes speciei', for the
mucmnrmumwmamwwwmmmm
proper operaticn. Since they are required either to hawe the totum at all,
or to have the proper operstion of the totum, it is impoesibls to hevs the

300, "ad materiam verc guod scaldit spocisi.” 1bid, n. WTS.

891, "Et les partes disuntur purtes materise, cuse nom | in deffint~
“tionibus tobiua, sed xagls @ converso, ot ita t ad homines ooowes
“partos sigmtas, sicut hmeo snime, et 500 vorpus et hoo ox, &% adus-
"modi., Hes enin pertes sust pardes naterise, quas quiden sunt partes So-
"&ra:h‘g r:am.. non tazen homints in quantus homes™ De Trinitate,

e Oy . By Be

392. “Hoo suter eontingit in amnibus habentibus forwes in wateris, guis in
"odn ot adlquid praster prinoipis speolsi. JNam maturs speciel irdividue
"atur per materimm unds prinei.phﬁinﬁﬂdm ot acoidentia individul

Barimd menatan sesawklse sroeslod MMrrmuns TTT e Aodss Sand 5 wu TR




totum without having these parts, For exampls, one cannot abstract man
from his constitutive parts, animelity end rationality, and still have man,
Nor can one abatrest from the parts required for the minimum orgenisation
necessary for man a8 a living being, and still have the totum man, But the
totum can be abstracted from the 'partes materisas', because they are posterior
tothouunoccrthcto'hmandmrtbmmmlimlummumth
prinoipal parts of the body. Hence they are not required for thv mtolligi-
bility of the totum. One need not think of msn's foot or ot his hand, or
about this men or thet man, in order to undertt'a.ud the totum 'man'., There-
fore total adstraction is possible only with regu-d to o totium and ity
‘partes materise', but not with regard to a totum snd its 'm- speciei’,

The differences between formal and totsl abstrastion.

We have, at this point, sufficient information to show,
a3 St Thomas does in the De Trinitate, why the speclies of abstraction
ore limited to two, total and formal. For the sake of unity, however,
¥» shall postpons this comsideration until we have completed the disoussion
on the differences betwsen formal and total adstrasticn.

Wo now come to the differences between formal and total
ebstracstion. This discussion is of more importance than thet regarding
the similarity bsmen the two, because, wheress their similarity has its
foundation in the fact that both belong to the gemus of abstraotion,
their differences are founded in what is proper to sssh 28 & distinet
Species. Cajetan (393) lists four differences that exist between

[ So——

388. De Ente ot Easentis, Progemsdum n. E f(w & »  wasses «




msmuacmwma'wuwmagm.mmw
onces mmwnwwmmam.muttmmm
the role of eash type of abstrestion relative to solence. ¥We will
oxaning btrisfly each of these Qiffersnoes and point out their various
‘; foundations, It might be added hare that this exsmination of these
dfferences and their foundations will confirm the position we book
on & previous page (W)Wmummducromsmﬂm
and the diversification of abstreaation.

sl g . e
£ T A O T S PP AT
BLEHRRaess 5 Raiss 3 Rasaisilaviad oot

1) Differences reparding the concept ¢

The first difference roted by Cajetan betwesn formal and
mmmumugmmmptwwmmmmmt
ormwngmmm'mmmmm. In formal abstrac-
ucn.mmmmummbunwm.mmm
muumm.mofmmmmmsnmm. (396) vhen -
'surface’ ix abstracted from sensible matter, thers are two complete

364, See Pe 276

568, "Primo, quim in abatrastione formali seorsum uterque conoeptus
. "eomplotus hadetir: siug seilioet quod sbatrahitie, ot efus &
:qno abstrahitur, id eat, formalis ot zaterialis, its qued cone




QUR Burfage!

. total abstragtion.
afMtar abstraction, ang of the whols, ong of the parts, mut only one,

The situation 15 not the same 4y the cage of "
Bare there apre ne lozxaqr Two complote cunsenty

Panely Wit of the abstrasted "hole. (558) Then man 1 abatracted

fron individugy man,
that of the Loty

sy Peter, there 14 ly one ecmplety Goncept,

Of which 1t 15 gy individual’ tnetancs, 1nge g Bature hag besn

The foundation Loy this difPerance betwoen Lorms] ‘and

to b discovered 1y s, thet the latier tayey

o8, Ibid, *1n abatrac
::qm consoptug

e

tioue vers totals mon reuanst Beorsuwn utepr.

quod al
dat + sed unyy tantun eiuy #¢ilicet quogd abatrahiyyg.,
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will become oleay, In abstracting tnent & tobun, form the ludividual
man, the mind cousiders ‘mant' the abatrasted whole, which pertaing ¢o

of that nature, but does not consider his indivi&muw. which belengs
toind:ﬂdmlminut-ruhchaam&ﬂdm. mntulmafw
Whe abstraction 1, nothing but the individua} que individual, whien

"tione wﬁfiarin. ot por remotionem, 14 egt a0n consideprp.
"tionsm aliouius, quod ept de rationiy 11livemet inferiopris.”

398, Ibids “Il1a autenm sbstraotio (formmlis) nenm o4 Per considern-
"tionen alioufua quod eit do ratione nsteriss, ot nan Per cone
*slderationes alicuius, quod sit % illius rationg: sed potiug




vorotheless 1y 4n iteelf an acbual thing, whopy aetuality does noy
Gepend ea the thing abetenoted, m,mmmmmw

result of theg iz ¢ restrict 2 abatrastion to such Lorms that




i1) Differences in the attridbutes

i14) Differences in the mng of the wbstrasted thing,

mmtuymusﬁ&ummly,
bmmmmmummshm

™ propose to o

359, Dnmnw-tﬂlmﬁg Proocemiun, ¢ 1, p.
"Tartio a‘zrmme-«‘ PR

400, Ibids *Secundo differunt, quia per abatrastionss formalen ori.
"Sur 40 00 quod abstrahi sctunlites, distinotic ot fntes.
11715414 tag, "

7 (Bditio Laurent)
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nature, The conneotion that sxists between Tuore known for ust apd

the very process cf abstruotion, Formml abatraction Proceeds by
Pecoving mtter, 1g doing thig 14 leaves behind all that obfusontes
&nd reotaing %nly the form whieh is not, (GN)_ By forma} abetraction,
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sta maxine yunt oognoseibilis netupeg,”

408. Cajetan, Do Ente ntia supra
eeetan, ot Egge ut » "Abstrag totals
par separationss 5 :m;ruiu wh;.n:ntibu:éo y




Ban a8 & totua fron individual mey, In doing this we muet saorifice
thoss individual sotualitiss that ueke the nature to be Johu's zatare,
r Jame's nature. In stripping the totus of these actualities one is
hnuwsmmum,mmm. #1008 aot 1s the
Frizoiple of intellipibdlity, & less intelligible thing, 4As & oane
sequence of the procedive of total abstraoticn, the further one goes
in this order of abstraction, the zore potential and lags intalligible
is the objeot that he attalng. (407) This is not too diffiouit to noe.
To becons more abstract in the order of total abstrastion ig possible
°n the condition that ene divests the thing of more aod more of 1te
M&:MMWW“AMW@MM;
sincs the thing's wiversality is proportionsd %o its potentiality,
The thing that possaszes doterminations is less spplicable than the
thing without determinaticns. Yet, by beacming more and more abstract

they are less knowabls by nature, are more knowable for us., They are
less Imowmdle by naturs, becauss w&;mmmmm

. and aot 4s that by which & thing i iotelligible or knowable., Thoip
very podential cendition, hvm nukes them objeots more intellizivle
for us, for, simce our intelleot 1s pure potency in the ordep of
lutellipitle things, the objest that is proportionad o i, 1z not the




thing iutelidzivie by satiwe, 1.0. remowd fram nabtier and potontiality,
bub the objoet which 45 & mixtuae of potontlality wnd actualily. (408)
“he greater the predaminance of potentialisy fn the objees, the mure
proportionad it is to the intellest, It is, of courwe, to be e
stood that somo act must be present, slnow ttopre 4s no intelliginility
vhaterer, whore there iy aothing but poteuey, Honce the tost abstrsot
Ching in the order of total sbotrastion is the mosy intelligivle far us.

ivJDiania%whuﬁi to oath type of abstraction
R e b A

Fegarding this fourth and lest difference Cajotun marely
rontions the differonce. 5o says that §% is formel sbstrection, accord-
ing o 1ty diverse modes, which 45 the principle of specilioation for
e theoretioal solonces, (400) mhile totsl ebstraction 18 comuon to
o1l solences. (410) It is ot aiffieult to discover the reasons why
theso two spocies nf‘nmefuiﬂlladifrmmlnm.
¥ have just seen that formel absiraotion clothes tiw abriracted objeot

408, '"Sgounda opartet congiderare quod intellectus noster de
"potentia in astus procedit. Omne autem quod prooedit de
"potentia iy actun, privs pervenit ed sotuws innompletun
“qui est mediun intes potentiam et amotam, quan ad sotum
"perfoctus.” Swirm T804, In Fars, Q. 85, Art. 3, oo

409, Cajotan, De Exte ot Egsentia, Progemium, Q, 1, 0 5, "Quarto
. ” = =%, p. ¥ (Baitdo laureat): Quarte diffapumt, quia
"penss diverscs modog abetractionis fopmalis gotentias e
"oulativan diversificentur, ut patet VI Netaph. .

410, Ibid: "Abstractic autem totalis commmis eat oeml scientise,--"
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actuality, distinotuoss and intelligibility, and that the mere abstracd
that objeot becomes, the more intelligibls 1t da., e have alst seen
in cur dlscussion on the primipllu of specification of the theoretical
sciandes that the ditrormu in intelligibility are per 8o and
specifio differences of the *speculsbile®, They are, there-fore the

amﬂmmdingﬁiﬂdimamnh%pﬂmipha_
specification for speculative sclenve.

that 1t considers the whole and not the part. Solence *in oomeami’
treats of things that are necessary, i.e things that canmot bs other-

mmmym.mwtmkmmdﬁuzrwu.m'.

Now, easences are neckssary, but the individual who possesses the
essence, is not Decessiry. He osn be otherwise, since he can be and

'oa.umtbo. Kwﬁn«:hhtingularivmﬂunmntohhum,

for the M&ﬁdmlicmtsmhbgm&mombwbymm
of matter nsmdbqum@; (431) Henoe all solenoes, sinse their

"individuontia et scoidentia individul gunt praster sssenticsn
"spacies."  III De Anime, lect, 8, u. 708,
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objoot is the netoosnry, abdstract from the individuel and conefcap only
e universal sssence. (412) But the wniversal oasency ls the fruit
of btotal abstraction which separates the naturs from the 1ndividualy
ponsesaing that mature, Theralore total abatrastion iy csomon to all
sclence,

{11) @Wmﬂham&nr”

xmagmm:mmwmmuﬂmm
rmxmwwmum.wmmwmqumuwm
ars only these two species of sbetraotion. 5t Thomay Unhesitatingly
wtmas%omhmwcwﬂmlsm. Be says v "there avrs
ot found abstrastieng opposed to these, by whioh o port is abstraated
from the whole, or matbter from form.” (413) nis rossons ere compelling,
let ua firat oxardne fipgt why he insiste that theye it 10 abatracticn
of part from whole, |

m“m.unm:ud,mmatm.th
'partes materios', which do not pertain to the oconstitution of the |
'ratio! of the whole but &re subsequant to it, and the Tpartas’ 'epe.

412, "Tertia secundun scupositionen universaliy o partioularis et
"hnoo competit etiam Physicas, ot sat commmin omnibus gole
"eutiis: quin in el solentia prasteradttitur quod ogt per
"sooidens, et scolpdtp quod ent par se,” De Trinitate, Q.§,
Art, 8, G (W tm

413, "Non auten fuveniuwtur obatragtiosgs eix oppositas, quidus
"pars abstrahitupr o toto, vel nateria a formar * fbid,




olest, whiok are sonatituents of tho whole. 1f we oonaider the 'partes
m@rﬂm'.n.g.mm.wﬁahndefm.ﬂwnmhw b
straction of suweh parts from the wholse, !htmmhhqamm
mwawmmmuuﬁmum.mﬁmmﬂ»h
they are usdefinadle, mmxasmfammnﬁmmn
ardor to man it is not a fingar, (434) Nor can the 'partes specied?
be abrtraoted from the whols. Tha resscn for this, however, 1s mot
the same as in the previcus cass. m'mwt.mm-
mﬂmm‘nuo' «mmn.mwmtommnmum
deperd vpon 1t in definition, For instance, the line whioh enturs
imtmmﬁwonetthlwunghhmfwuuwut
fgure bounded by three lines, ix not dofined through triangle but
rather defines triangle. Now, becamtboymprinrtoth-mh.
m'm-nmitmumawodamummm. But this
solitary omimuoaorthoparbuide from the whole, is not b
strasticn but separation. mwwamwmmnm
mtmng:msoimd'umm' while separation pertains to
mmmm@mmgammm*mmmt (416)
But the line and the oclass of 'po.rbu:peeioi'.ofvhichtha Mne s

414, "Ds.gim suten non potest esse sine howine, quia digitus ad~
"scisus nca ost digitns,” VII Nata., leot. 9, u. 1468,

416, See pe 242-243,
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e line without the triangle 1s not sbatraction but sspapatien, fop
in things Wit are able o be divided, he dlstinotion of cus fron

the other is separaticn, sinco thore 1 B0 Wiion betwen the two, (417)
Abstraction, howsver, presupposes eud deraods & union. Therefore

being abstracted from *iter substantial fopm o fron sooidemtal form,
cwmymnmmbmurm. rerpa'imnuwwhumumu
dspendence on substantial form, sinoe it can enlyhod-ﬂudm
¥hat form whieh 1x 1%s proper act. (428) Mth regard 4 patter and
ﬁmM!mnmtmmMmﬂhqu

418. "vel potest otian sine tote osse, =i ait do partilng special,
“stout lines eine triangulc, vel Litters sine syllaba, vel
"slscentis sing alxto.” D Trivitate, Q. 5, Apt, 8. (Ciroa

€17. "In his auten SUM sooundum suse possunt esse divian, magie
"habet loown seperatio quan shetroce s s ibie,

418, “Sixtliter auten cun distmug forewn abstraht o mteria, non
"intelligttuy ds forma substantiall, quia forma lﬂblﬂ::ﬂma
::ltimmn oor:npmdﬁ:.idomnt ad xnrlm. ut gnu sine

© uon potest inte + 0 quod proprius aotus Fropria
"materis £i%." §bvid, 8




sunhfmwuqmnﬁtywﬁgm,wdbﬂmmyrimm%«mdﬁwu
saxw oo,

Mbh&tﬁrmwwﬁm.

Mthnmsomibhmmmcmbmmﬁw
mwﬂntmmmetwqmmwurw whiok is a species
of quality and 1s defined as a mode resulting fMrom tho termination of
quanbity, (410) This mods can be either intrineis, $.s. it is the
mdeoftbaqmaﬁtyomidmdmimu.utbﬁmofthem.
w&tmhcmmmwm&hmitu‘thunmﬁsfﬁh
miﬁmhﬂdcbt&oq&nﬂ@hfm (420) For example, the figure
&molmmafiatwthaemmha:ﬁhmt%mm%afﬁw
Land as hend, mwam;ummmwwm. This extwrinsic
figwe is callsd “figurs situslis”, The roason given by 5% Thomas
ﬂvnm&hmtmmtmmfnnozﬂm‘qmwwﬂgm is
booause the semsible qualitiss by wilch metter beooues snsibls, onne
not be understood wnless quantity (and figure, though 84 Thenes does

o O— - —
e ———

419, J- & 8y mm Curs. Phil., z. I‘ (II Fars chim); Qe x?III;
Art. &, p. 830&89-48: “Flgura sumd tur dupliciter: ~ «"Sgowundo
pro modo resultante ox terminatione quantitatie,” -

420, Idid, ed43~48¢ "t haso vel potast esse intrinsecs, siout fi.
gm manua in se, ot #ic est qualitas; vel extricseca ¢t si-
"tualls, Siowt sadom mexus oomplicats el dilatata diversan
"flownn situslen exhibet."”




5ot explicltly state this) Lo first understood. (621) The sxplanation
wmuwurmmunmmmmﬂauwmmuma
VS the serse. The sensible qualities move the sense "corporaliter

ot situaliter” (422) in o far as the preatuoss or mmellness of the
genxible objeot and its olossnsss o distance from the sonse affect

W mods of sotion of 14w sensible cbjeot. (423) WHow, qusntity and
figure are intimately bound up with both the "sorporaliter ot aitualiter”
whoreky the ssngidle quality moves the senge. Quantity $s indispengable
to the "oarporaliter", since e body de great or amall by reason of
quantity. Figwre, i.e. takan {n the exirinsic sence, canmnot be soparat~
od from the “situaliter”, since a meznitude is near or far frow the

421, "sad iatellizitur de formm aoeddentall, cuas ost quantdtes ot
"figure, a qua quidem meterig sensibilis per intellectun non
"potest abztreahi, cum qualitates sensibiles non posmunt in-
"belligl, non presintellects quantitate, siout patet in apper-
“ﬁc’iﬂ)'g colore: ® De Wﬁa. Qe 8, Art. 8, ¢, (cim
finem,

432. “Qualitates enim sensibiles movent ssumum sorporaliter et
“situaliter.” II De Anima, lect. 15, n, 304. (54 Thomag )

428. “Quasden wero alis fuoiust differentien in trasmmtations
“senguim, hon quantun ad epeciez agentis, sed quanbum ad
"modun votdonts, Qualitatos eudn sensibiles moveat goasum
"eorporaliter et situaliter. Unde aliter movent seoundun
"quod swnt in mejort vel minord eerpore, ot sooundum quod
Psunt in diverso situ, sciliost vel rropingue vel remoto,
“yul eodem vel diverss. Et hoe modo faciunt oircs inmuta~
"tionem seusuwn differentism seusibillie comnmis." 1bid.




sonse by reasom of ite position, which position givm rigo to the
"tigwea a.w.u Therefare, since the sengidle qualities do depend
o quantity end fizuwre, sensible zatter connot be wdarstood wAthout
them end carnot, consequently, be abstracted frem them.

Rt there iy an objeotion sgeinst this conneotion botwwen
sousible mtier and quentity or figurs, Gajotaninhinvem.otﬂﬂw
sontia says 1 ”m,mly,ﬂnmibhmmreftheumm
1a & complete mmner its own definition, not ineluding anything of
the line in s0 for as 1% 45 & 1ne." (42¢) Zrﬁnmuibhmm
«mmumaummﬁwmhmm.
mzsqmty.mthmdmm-ﬁatmmﬂmummmw
scangotion between thea. In response to this statozent of Cajetants
Wo mugt distinguish. The seusible matter of the lins has its owa.
mﬁmnmmw-o:mmmmfaruxmumtm
uammomuqmmmmgmmwﬁnamm
I connade, M‘mmormm1amo:wm<
'mmmmuan.unmumawmmam.mta:;
species of quantity, Wt of quantdty iteelf, I duny. The ecnslusion
is distinguished in the sarw narmsp. i‘heaxplmticaiattmtﬂw
sensidlo qualities do not depand, ”m ad treumevtationen senswmm®,

424, Oa:}rbaa Procemius, Q. 1, n. 6, ("Priza diflerentia™), p. 61
at 6 cunvorso, materia seusidilis liness halet ccmplete
"suan defintitionsm non inoludenten aliquid lirmsae, in eo
"gued linea:*

P
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mon!yemmoh:otqmt&ty.mhuulm,fwmnmaho
ssusiblo swrfaves and senaible bodies as well as sensidle lines. What
Mantiudomm.unhmm.uwuw,nmm
umuw.ummxeummumwwcnmm.
extends ths objess. m-m«mmmwmwmu
faruithmlminlynnna.wm&uwb«lya In other words
ssusible matter depeuds on quantity by recson of its genoris charaster
andnotbw”uenottbnuspoemedut&ronmamiohmﬁmm
spsoles of quantity, This is the explanation of why Cajeten declares
m&hmmmummm&mm.mmmnm
phrase, “in 80 far as §t 15 o 1ine".

Primo Matter and Quantity or Figurs

Can prize matter be abatracted from quantity or from
figure ? 8§t Thomes' answer is that. prime matiar can b separated
kaqmwwmum.butmtmm. The reason e gives
is that "the substancs which is matter, can be intelligidble without

quantity; shenoe to considar substance without quantity pertaine more

to the genmus of separation than abstraotion,” (425) At firpt glance

425. “Substantia autes ques est materis, inbelligtbills osse




this oeens hardly adequate, If matter's cepaoity to be understocd
without quantity is tbmm@mhaom&@uﬂm%ingto
nmummmmmwﬂm.wmmmumaorm
Oonsideraticn, may, of quentity without sensidle mtter t Like prime
matter relative to quantity, quantity is intelligible without senaible
mttar, "y, then, should not this be selled mparstion rethey than
abstraction ? (428) The resolution of thie difficulty is to be found
in the diffa&nt reascas why, on cos hand, prinze matter is intellizible
without quantity and hence without figwre, wnd, on the otier hand, why
quantity is intelligible without sensible mattsr. Quantdty is
intelligidble without ssnsible mattor not becavss it i separsted 'so-
cundum rea' from sensible mattey {(quantity is & form in sensible
patter, 40 which 1t has ths pelation of foram to matter), but because

quantity does not depend on sensible matter in its definiticn. Menoe

the separation of the two in mot & saparation strietly and formally
taken, but abstraction, which properly funotions smeng things that are
Joined together 'secundus yen'. Prime matter, howsver, is fotellligible
without quautity because, considered in itsole, it u.nmw ‘seoum-~
dun res' from quantity, Quantity {s not e pasaion 'secundun res' of
prime mtter, for prime mattor is 'ens in tontia' and cennot be the

m&mﬁi&mwﬁmﬁ-.mnwmtwthmmmmm

428, :Bt ds his abetractis ost mathenatica, quae considerst

QuAD~
titates, ot ea quas quantitates ocoasequuntay, ut figuran et
"hnium:n." ibid, (circa fineam) *
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cus, stch as quantity. Quantity is, howover, & passion of the fearpust,
vhich is & cooposite of prime matter end form. Therefore, whan one
mmwmmwtmu.mu«amuwawmn g0~
cuodus suen entitaten', is not jolned to quantity. But separation

is the proper desdgnaticn for the distdnotion of things whieck are not
comected 'secundum rem'. Therefure, there is no abetraction of prime
matter from quantity or from fizwe, though thers is n ssparatiom,

(a) Natheration)l sbatrastion and its Justification.

The abstraction that is proper to mathematios as a
distinst theoretical soisnce, is formal abatrsotion in the £nd dagres,
wasreby the form of quantity is edatracted from sensibls matter, for,

a8 Aristotle bells us, the mathemmtician doss not consider limes and
points, surfaces and voluws as limits of sensible bodiss. (427) In
other words, he does not treat the physical body ss physical, but s
portaining to the genmus of quantity. (428) Can he do this ? ¥ have

,uuwmmeuz.mnhrwwm.wmmum,

wmmmmwmtcmmwmwohmwmw
that one 'uqmm'. It romning for us to see whether the rathemg-

427, II Physios, o 11, 152n31.38.

428, “"Hon eniw mathematious considerat coypus quod sst in permps
"substanties, prout pars sius sst materia; sed secundim gqued
“sst in genare quentitatis tribus dimensionidbus perfoctum;*
De Irinitatw, Q. &, art, 5, ad 2w,
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tician's abstraction of quantity frox sensible matter fulfills tis
nsoossary condition, nomely that it is independent of the thing, secun-
dun dofiniticnem, from whish 4t is adstracted.

There is & certain crder in which sceidents cowe to the
substance. (429) This ordsr, which impliss & pricrity and s posterior-
ity, as does all order, is based on the fuct that certain accidents
portain more lmmediately to the subject than others by reason of the
oloser conformity which these have to the 'ratio! of the sudject.
Hence they funotion, thess accidents whioh are pricr, oither as a
u.mzummmuuMwumewommm

ta the subjoot. (430) B.C. Nan's intelleot is the reason which exploing

the pressnce of the will. (431) ¥ith regard to the corporeal substance
the firat accidext i quantity. (452) This is the first because it
is the property or passion vhioh ig in olosest conformity with the

429, "Sed accldsntia adveniunt substantiss quodam ordine.” Idid,
Q. 5. Art, 3, O« (Qmﬂ md‘h‘)

- 430, J.s & B, Tm' Curs. Phil., T. 1X, (M III; Phil. H‘t.)‘ Qe
1X, 4rt. 1, pe TEO843-48: “quatenus inter ipss scoidentis est
"ordo, ita quod cmnla mon seque immediate canveniwnt subsbentise,
"sod vmum ost dispositio sd eliud, vel ratic, quare wumx conve- ,

"niat subjecte.”

€51, Ibid, wé8~bdi "siout proprise passiones, quoe inter se habenmt
"ordinem, ura est retic, quare slters dimunet, siout voluntas
"rations intellectus,”

432, "Ad dscimmoctavuz dicondum, quod quedlibet esse genariz vel
"speoiel consoquuntar propris scoidentia illius genorris vel
“speciei; unde quando iam materia- intellipitur perfeota so-
"oundun rationex huius gensris quod est oorpus, possunt in ea
"intelligl demensionss, quas sunt propris sceidentis huius ge-
"wi;;' 5t Themes, De Spiritualibus Creaturis, Q.Unieca,Art.S,

ad 18wum.
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'ratio! of such a subject. (¢33) 2ocouss it is corpireal, thia
substance is ordoined to be sxtandad, Of iiself, howvor, the carporesl
subztazos is not extended., Yor exbonglion, which is the result of the
union of parts Joined together by thelr extremitdes, (454) domandy
perts with extremities, and the material substance, congidered in it.
8alf, lacks parts with sxtrenities. (438) 1t is quautity which gives
Bmhwﬂtotheeubwamnm&umﬂ it o e extended. This
quantity does not do by being the csuse of the parts of the substance
"quosd entitaten”, fur entitatively tie parts are substanticl. I
donztbyhkmgmﬁncmimotparhplmtmﬂnnw

4353 "Ram primc sdvenit e quantitas,” De Trinitate, Q, 6, Art. 8
(circa medivm)

¢4, J. & 8. Thoma, Oury. Fhile, . 1 (IIe Purs logione), Q, XvI,
Art. 1, p. BAGRB-16) ":t probatur, quis extensis partiux in
*tote mm est qurecunque unle earun inter se, sed unio poliey
“extresdtates tantum, ita quod non uniatur wis pars slteri
"se tota, ita ut in illa penetretur ot imbibatur, siout wnie
"Coruae oz “Mﬁing pure substantialis est, YNan 34 una

435. Ibid, L20-87: “Hoe enim ax vi ipsius substantiee provenire
"non potest, cum substantis X s¢ non hobeat partos oun ex-
"renitatibus, quia extromttates non habentur nisi per ine
"divisidilia, substantia subes indivistbilin non habet ex s,
*voge linean, swerficiem, et puncta, quis hase sunt species
"mwoprise quantitatis.”




anterior o quantity, because it in crder of parts acoording to prior
aud posterior. (456) Prior to quantity, ths subsbonce hos perts that
are nob formally bub caly redicelly extonded. That is, the mubstanoe
hos parts which arc united together sogopding o thedr totality, so
that they penstrats one another. Thess purts, howover, huve the
‘capacity to be 8o ordered, cue outside tho other, that they would bae
come formully extended. (457) | Qumatity Cormally extends thoss parts
Usoauge, through the indivisidles which are proper to quantity as it
spooles, mamely the point, the 1ine and the swiece, 4t parnite a undon
of parts of tho substance oily acoording to extremities. Thus it
proveuts a pemstration or n union of parts socording to totality.
Through the union of parts aosording to extremities cns part ia oute
eids the viher, touching that other in its indivigible or extrenity.
Hemoo tie body is extended. Sinee quantity 1s the aculdest by which
the parts of the substence are formally extended, it is the sooident
that moat Immediately agress with the ocorporeal substence. After

8. Ibid, p. SE5VA6-G44alr *Quod ergo asserimus, est, quod quade
"titatis formaliter, ut quantitaz, nou constituit partes sub~
"slontiae quantum ed earua entitatem ot intwriogecen rationen,
"sed quantua ad ardinaticoes, quag tollit confusionem. "

437. Ibid, p. 647835-38: "habet temen partes redicaliter, 44 est
"oapacitaten ad reooiplendun illam ordinationsm et distine=
"tionem partbua quas sine Quantitate nanent perwtratas ot se
"totls wnitas, quod eat non hadere pertos extra partes.”
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quantity come the sensible qualities, actions and passions, and motion,
(458) A1l these depend on quantity, not as o principle sustaining
then, hutummdimwrow;hwnhthoymﬂﬂxﬂuew
substance. (439) ¥e have alrsady shown how senaible qualities depend
on quantity, when we discusaed the question of whether sensible matter
sould be abstracted from quantity. (440) Regarding sction, passion
and motion we mee that all these depend on quantity in so far as thay
require sensible qualities s for it is sensidle qualities that male
these three accidents ssnsible. They can almo Do gaid to depend on
quantity because in the wmaterial substarce aotion, paesion and mo¥ion
take place through contact (44)) snd contact, 4.6, body touwohing body,

458. "similiter autem inter accidentin ormis quee sdveniunt sub-
3 "stantise, prime advenit ol guantitas, et deinde qualitates
"sensibiles ot astiones ot passionen, et motus consequentes
E ’m’ibihl q‘lﬂlit@“‘e. 5% s 1X m.; Jact.ﬂ,n.ﬁ (p&l‘.!)

438, J. a &. !’hm' Cwrs. Philty Te I (III Fﬂl’.)‘ Qe u; Art, 1.
+ 759 a36-481 “reaponde » GQuod quantitas non est prinedpium

"quantitas non est prinoipiua substandd, quod pertinst ad pa~
"bionem subjestsi inhaesionis, sed dicitup os%e medivm pecipie
"endi, quatenus inter ipsa accldentia est orde, ita quod cemia
"nen ssqus Lrmodiate Somveniunt substauntiss, sed unuz wst dis.
"positio ad aliud, vel ratio, quare umim conveniat subjecto,"

440, £6d D, \2‘61"(:
441, ™Nou sooldit el ex hog quod movet, sed ex hoo qued movet tane
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is through quantity,

smmww.ummummmuﬂutm
hthmwmmmgithnhﬁdtom%mtuwﬂrﬂ
postericr, mmmmmmmumwu
thatmahum.rwsnmummm.umuw
stood without that other, (442) Thererore quantity doss not depend
Wpen any of the subsequent scoldonts 'gecundin mellwua'. sinoe,
being posteriwr to qmntity, they do not enter into the constitution
of its nature, Wb.qmtymboshmmrrmﬁmim

_ It should be noted tbatt!aqmnﬁtyotthnmmmﬁcim
is an abstrast quantity, that ig, o quantity whioh s not sensible but

intelligidvle, (443) Tnig 14 Lmportant, for Mansion, apparently confuge
ing physiosl end zathematicnl quentity, insists that the luttor 1s

€42, “Manifestum auten est quod posteriors nem st de intellectu
"pricrun, sed ¢ coaverso: wide priors possunt intellipl gine
"ponturiorib:a. ot non # converse," 5t Thoows, 17 Physs, leot.

8' a. &,




the quantity of tho methemetietan as sengible, while according thig ; ?
dencrination to the cbjeots of physies, is guilty of an abuse of words, ;
(445) Hore the word 'sensible’, es used by Aristotls, is restricted
in its signification to 'senaibile propriumt, whereas the word also
msans 'senzibile cozmuns', of which quantity is a type.

Thig position of Mansion arison, as we have sald, from
& confusion betwson the quantity that s physiecsl and the quaxtity
that is mathomatical. Guantity 'secundws rem! is & 'par se sensidbile’,
: not proper but owzon, It iz a '‘por ss sousibils' tecause quantity
{ﬁ doos offect a difference in the alteration of the sense, (448) in so
for as 16 supplios thw condition with which the sensible objoct must
bo clothad in order to be pepceived. (447) Ths axtornal sense parceives

446. Ibid, p. 169 "Dés loras lour refuser la qualification de “sene
"aible”, quand on los universalissnt on log prond camme deog
déterminationy sathfmatiques, et prétondre par 1k distinguer
"oelloseol dos objeta puysiques, qui, eux, auraient niocossaire-
"mont des attaches aves l1e seusidle, entender aveo les sensi-
"blss propres, = clest manifegtonent falie un abus de moty."

€45, "Quidquid izitur facit differentian in ipss passione el ale
“teratione sensus, hadet per »9 habitudinen wd sensum, ot dici-
"B sensibile pur se." &t Thoams, II De Aitirm, leot. 13, n.

447, J o &, m, Curs., Phil-. Z. III. Qu I"u‘ Art. 2‘, P 113&65-1783
"Ratic prime partis est quia songibile commune ita pordinet
"ad pluros sonsus, guod tanen sonducit ut res aliqua sentirs
"poesit, ita guod sine illo men poasit sentiri, out nisi per
"3llud modificotur, ut tali modo sentiatur, sicut v.ge. sine
"quantitate geu magnitudime non potest res aliqua sensibili et
"oorpoares modo videri," :
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things that are oxtended. ﬂm%mmimmﬁw&mm
$here would to no perception by the seues. (48) This influsnce, how-
ovar, of quantity oo the alteration of the souse is not spasificative
or dlatinctive of the ssuse, it saly modifying, It modifles the setion
of the pecper lmibles,batdmsnotmﬁm % dlstingt senme. The
recson for this is that Quantity i3 not a proper sengidble, which ig
mthntmbemiwd‘m,«’bymm. (449) vut & soeman
sonsible, that is, ous which is parceptible by more than one seuss..
'mhoolwmealyhm.amww.mtwwﬁwm
od, odors emolled, anmu,mwmu folt,
%mgmm~mbem.m.m&n¢

Though 1t 1s a "par se sensibile?, quaatity is not the
imwediste obiest of the extarnal sense. It iy mrely a modification
of the proper sensibls so that this latter can sxeroise ite slterat~
ing {nflusnos om the gemse. I is.n0t the fsweciats objeat bessuse it
is inpossible that & potency be moved Wy & thing exsept wnder that

448, Ibid, p, A1%A2B-56: "Bt temen ex eligun parte condusunt per se
. "ot necessario ad hoo, ut propria et epocificativa objecta, in

"exmroitic moveant ssusus, siout dictun est, quia prasbent
"aliquas conditiones vel modificationos, sine quibus non potest
“‘oorporaliter et sensibil! modo late trangmatatio exuroori,
"quia wine quastitate, Maura, meoty, el quiste non Lventuntuy
"eorporales et sensibiles transmstationgs,”

449, "B dieit quod senmaidile proprium est quod ita montitur une
"sensu, gquod nom potest olio sensu geutiri, st ofros quod nox
"poteat errare sengus: st Thomes, II De Anima, loo%.15,n,384,
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formelity which is distinotive of tiw poteucy. (450) That whigh

{ormally epecifies and distinguishes tho sense is
sirce it 1a
oot %o sy other. EHence the mdi:ioaﬁon

ie quantity, is a nediate obJeot of sensation, It moves the potonsy,

not by its owa formality, but by being olothed with the formality of
the propar sensible. (451) 1he magnitude is visibls, not becauss it
is & pagnitude but becauss it is colored. Likewise it iz the object
of touch because of its smoothress op roughness, hoavinoss or lighs~

eus, sll of wiiok are proper to the tangible. (462) Yherefors as an

objest of sensation, ths common seusible depends on ths Froper ssne

sibles, (453) m; mn:

450,

451,

462,

488,

J. & 8, i’}m, curs, Philo, T. Iir, Pe 1153)34—503 "Bx guo su-
"aitur Cundasentiza oonclusionis, quis impossibilo est moveyrd
"aliquan potentian ab aliquo nisi ratiome proprii spoecifiontie
"vi telis potontise, siquiden inpossibile est, quod spooifica~
“tur trauseat limites et sdeguationen st specificativi,”

Ibid, b4l-45: "Srpo wt sezsibile oomnne moveat spsoificative
allquam sonmwm dportet, quod non moveat rations sut s 884 ra.
:timm"unsibius proprid ot indvendo rationen forwelem 41-
liue;

"ht idec sonsibilia comwumda oD moveat ssrsua primo et per
"o, sed pations sonsibilis qualitetis, ut superficlies rationg
"ooloris.® Summa Theo., Ia Pars, Q. 78, irt. &, ad 2um.

Je. & §. i’m, Curs. Hlil.; b 4R 111, Q. IV, Art, 2. P 114al10-18:

"Itague siout modificstio seu modus non potost poni georsum a

*re, cuius est modus, ita sensibils communs, ued medifioat rroe
"prium, non potest meorsum e seneibili proprio, culup ept modus,
“represontari, prassortim oun ex istis modificationibus depen~

"deat singularitas sensibilis proprid.”

the proper senaible,
this sensible that ix exclusively yroper %o one sonse and
of the proper sensible which

cne abstracts from the eensidle qualities,




which are the proper ssnsibles, quantity ig no lenger perceptible Yy
sense, but only by the intellect. Hienoe it is no longer sensible, but
intelligivle. But such quantity ia not quantity 'secundun rem?, but
quantity 'secundum intellsotum!. This ig the quantity of the matheme~
tician, N4s oonsideration does not fall on phiysical quantity whieh 1g
por 86 seasidle, but cn abstract quantity, quantity soparated from
sensibility because it has been separated from sensible matter,

(2) Avetrahsntium non est mendaoiua ¢
M*Mw” v

If 1t is proper for the matheratiolen to abstract
quantity from sensidle matter and movoment, doea this not result in
& non-contomiﬁy betmween things ag they are and the mathematicel
ooncopt of them 7 In reality all lines, points, suwfaces, volumes
&re sensible things, 1.4, they have sexsible matter, and furtheracre,
&re subject to noveusst. Aristotle hineslf admite tls for he denies
that the mathematical qua mathemationl exists. (454) Therefors
matheratios is false, aince it does not sonform to things as they

a8,

In considering thig difficulty 5% Thomas snswers by
saylng that the mathematiolan does not ireat his objoots othor than

454, Meta., (B), o 14, £98a7-15; Meta., (M), o 44, 1076b1%; soe p. 207




they are. (456) At firet glance this statement appesrs to be quite
contrary to what is an admitted fact, All limes, ets., are sensible
linee, To understand 8¢ Thomas' response we must firat oall o mind
that the mathematician sbetracts quantity, but does not ssparate i%.
This in of tremendous importance, for abstraction involves neither the
affirmation nor the megation of a sonnection, whils separation involves
& dofinite megation of any conneoticn, (458) X¥ow, in abstraoting
quantity the methematiocisn does not eay that it 4a saparated from

. seusible zetter and novensnut, for this is patently false., Abstrection,
since it pertains to the first act of the mind, does not involve a
Judgement, but culy the vuaderstanding of the essence. What the mathe-
maticlan does by abstracting is to consider cne thing and not snothey,
He considers quantity without conslidering sensible matter Aor motion,
noither as to what they are nor ae to whether they are ccmmected with
quantity. This is possible because quantity, "secundim ren', is prior
to the other two and hence is intelligible without them. Therefore,
in treating quantity without sonsidle matter or motion, the mathema~
tioian is not tgoording the object o consideration whioh is not proper
to it by reason of its obJjeotive indepsndence, quantun ad suam defi-
nitionem, from both sonsidle matter and motion, It is, howover, an

456, "Ad primm igitur dicendus quod mathematious abstrahens non
"considerat sliter quam sit.® &t Thomas, De Irinitate, Q. 5,
Art, 3, ad Lwn,

456, soe p.




incomplete treatment because guantity is eotuelly joined, 'secundum
ren', %o both these. An incomplete treatwment 1s not & false one, une
less it be put forth as complete, Abstraction, than, is no lie,

i14) A Platonic error.

"The holders of the theory of Forms do the same, tho h they sre not
"aware of i%t; for LheY GODAFA objecte o sics, which are
"loss seperable than %ﬁg of mathomatios., (1 6)

In coznmotion with the mathematieian and sbstraction
Aristotls observes that the Flatoniste likewise mals use of abatraoe

tion, though they were not aware of doing this. Unliks the mathemae-
tician, however, the Platonist were gullty of a grave srror in their
use of abstraction. Before pointing out the error, ws should first
explain how 4t happened th.at the Platonistz abstracted without being

aware of it.

. The Platonista' wss of abetraction is fairly sasy to
establishe The forms of physicsl thinge, whioh sre the objecta of
their consideratiocn, are, de facto, forms which have their ‘esse! in
mtfar and they can, then, only bo‘ sapsratod from metter by abstrec-
tion, sincs ebstraction is the gperaticn by which the intellect
soparates things that are cormeoted together in roality. !hoir
fallure to recognise that they were using abstraction has its found-
ation in an inability to understand how the Sntellect can separats

ST .SSk gk eas oo ¥ e s L
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things that ere joined together 'mooundum rem'. (467) To them the only

poessible foundation for a goparate consideration of objeots was the
ectual separation of the same objects 'sscundum rew’. For exanmple. I¢
wag possible for the Platenist to treat "Homo universelis” without any
raoferonce whatever to “howo individuslis", because “homo universalls”
was & thing that existed apart firom the jndividual wan. In a wopd,
according to thalr theory the Platonigts did not recognize sush a thing
es abstrection, whieh presupposes a union of things 'secundun osse’,
J but only separation, which is a denial of any union 'seowdlunm osse!,
But 'de faocto' the objects considored by the Flatonists were the result
of abatraction since they were joinsd with others ‘secundun esse'. This,

then, is the explanation of Aristotle's charge that the proponents of
the theory of Forms ebatracted thelr objects from matter but wore unuware
of doing it.

The theorstical error of the Platonists is serious, to |
be sure. Howover, the objoots which arc abstracted, lesd to an even
pore serious error. In the Platonists' consideretion physical cbjacts
bocome abstrast after the fasahlon of the mathemationl objects. Because
'm individunl iz not an object of science, and further, becauss act,

457, ’Quh enim lotebat eun quomodo intellectus vers posset sb-
"strahere ea guae non sunt abstracts seoundun esse, posult
"cnmie ques sunt abstracta secundum intelleotum, esse ab- )
"atracta secundun rem.” 5t Thowee, II Phys., lect. S, n. 6. -f

O 4
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not potency, is imtelligible, they abstracted the forms of physieal

things oot ouly from individual sensible matter, but alsc {rom common
sonaldle matter. Just aa the qmﬂty of the mathematioian ig en
sbatract quantity, so too the forms of the Flatonists are sbetrect
forus. This, howover, is « serious error, for physioal forms are less
capable of abstrastion than quantity. Quantity ocen be abstrasted from
both Ladividual end comon sensible mevter 'secundwn intellectum’, bee
cause it doss not depond on sensible matter in its definition. Phy-
sloal forme, though, sre not independent of sensible matter fin com-
madt even secundum intellectum, bocause they are essentially forms
that are the aot of matter. They depend, tha’nferé. on matter for
their definition and camot, thea, be abstrected from it without be-

ocalng unintelligible.

It is of suprems inportarnce that we keer ir mind Aris-~
totle's Snsistence ou this i‘aot_ of phywical foras being by ossence
the act of matber aud Lierefore insoparsble from it oven secundum ine
Gollectua. It will serve as a preceution egainst a possidble grave
arror with régard to tho treatise on the human soul. Because it im
capeble of an existence apart from motter, omo might be tempted to
concelve the huwman soul after the menner of those substances that are,
vy ossence, separated {rom matter. Such a cousept of the soul can
only r&aun in the destrustion of the whole of iristotelian psychology
and is eapeolally srulnous of Aristotle's theory of knowledge. Roth
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those have, as their Loundetion, the 2ootrine that tho soul iz the
forn of o physlieal bolug and bhones 15 2 'forms carparis’', lacapable

of belng abatrasted from comon sonzible wattar.

b) Certain arguments in confirzetion of the distinotion bLetween
the methainblolan and ths phyeloliat.

1) Avgument taken from diverse modes of dofining.

The role of thess axd the subsequent linss (452) whioh
ocncern the evidenoe to be garnered from the consideration of the
branches of mathematics that are more physicsl than methemationl, is
not sxplainsd 4u the same manuer by such cormentators ss St Thomag,
Ross exnd Hsmelin. iccording o DAmelin Yines 12421-11 aro formally
directed against ihe Platorists. It &g Barslin's contentlon thet
tho two proofes ountelrad ir the lirer In question wore Lxtroduced ine
o the text by Arietotle in order to show thet the proponants of the

468. II Physlos, o il, 184aG-1l.
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theory of Forms were wrong. (459) Ross partially ogrees with this
opinion, for he too thinks that lines 194aleb at least constitubs a

459. Aristote Phymique II, Traduotion et Cormentaire, p. 85

® (195b38 (154b12). Les
*partisans des idées appliquent, sans quiils s'en aperqoie
"vent, le méme prooédé aux choses physiques qu'aux choses
"unthématiques: Ile les séparent do leurs sujets comme

“des nombres et des figures. Or les ohoses physiques sont
"inséparables de leurs sulets, ainsi qu'on s'en rendra
"oompte par deux conaidérations. D'abord, tandis qu'on peut
:d&rinir les attributs des chosos mathématiques ( .

154a3), impair, pair, droit, courbe ou ces ohow. -

"508 ollos-némos ( id.) nombre, ligne, figure, sans fai-
"re entrer dans la définition le oonsept de lewrs sujets

"(on définira par le cercle une figure plans saveloppée par
"une ligne unique, le nombre pair un nombre divisible par
"deux, sans parler aucunement ds la matidre dang laquelle

"le cercle est déooupé ni des sujots nombrés par le nombre.
"L, Philop., 224,158), la définition d'une cshose physique
“"contlent la matiérs de la chose. Le courbe se définit en
"lulendme; mais la chose physiques est comue ls camus qui
"supposs imnédiatenment un neg, puisque le camus est wne ocn-
“oavité dans wn neg. 'S¢ Je veux définir la chair, je dirai,
"par exezmple, que c'est wn corps chaud et hunide, sanguino-
"lent, mou, aymnt telles foncticus, et en parlant ainsi j'in-
"dique immédiatement la matidre qui lul sert de sujet,!
.(MJ»ﬂpa. 234, 38’ of, B'og Mt‘ 872b9 ot “)‘ En gecond
"lieu, si, partant des mathematiques pures, on veut passer
"aux sciences mathématiques de la nature, sstranomie, optique,
"scoustique, on s'apercevra qutil faut ajouter aux notions
"géambtriques celle 4'un gujet matériel dans lequel somt ve-
"nues se réaliser ces notions. Four aller du physique au

“mathématiqus on fait abstraction de la matidére; inversement,

"pour revenir du mathématique au physique on rend conordte
"la donnée géométrique par 1'addition d'wm sujet wmatériel}.”
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proof agninst the Platonic position. (460) bBut he parts coupany with
Homelin with regard to the funotion of 194a6-11, These lines, he
insists, are prinerily incorporated ag g confirmation of the sclution
originally offered by Aristotls to the problen of how the mathematician
aod the physicist were distinguished. (461) Acoording to 8¢ Thomag!
view lines 154a1-11 serve oue and the same pwrpose, to add aonfirmation
to the distinction made by Aristotle in 198b31-33, (462) Of the three
interpretations I believe that 8% Thomms' is the correct one, In the
first place, the distinction between the mathematician and the phy-
sicist found in 19508133, whers Aristotle showed that the former &4
not take into agcount zonsidble matier or moverent, whils the lattep

460, Op. oit., Pe 8071 "35-184a7. ¥hile
"the abatraction of the mathenatiolan 1s Justified {Aristotle
"88y8), that of the Platonists is not. 7The ontities atudied
"by mathematios are inseparable in fact, but can be profit.
"ebly studied ms if they were assparadle from Physical hodies.
"But smong the Idesa are included Idgag of things like flesh,
"bone, and man, in the very ‘definition of whioh a referonce to
“"physisal bodies capable of moverwat is fuplied,”

461. 1Ibid; "y.12. : Thin, while it is brought for-

462, :ﬁoinde cut diodt: 'Piet suten utique manifestun eta., manifoy-




did, is & sufficient proof to establish the error of ‘the Platenic
procedure. The very fact that the matwraligh must take into congidep-
ation sensidle matter end mt bacause his objeot is the physieal
body, whoreas the mathematiolan, becauss his interest is not the phy~
sical dody, can ebstrast from both of these, adequately axposes the
error of treating physical forms as upa.’raud 4frcm such matber and
movemeut. In other words, the error of the theory of Fornms um

introduced into the text of the Physics as something that muet be proved,

bu‘c rathor as something already showm to be insorrects 1t is nothing
more than a parenthebical remark made in coanestion with a point that
has been §atablished. Secondly, if w were to grant, for the sake

of argument, that tne originel distinotion betwoen the methonatician
and the physlicist (155b31-33) wea not adequate to show the fallacy
of the thoory of Forms, wo would have all the mors reason for inpist-
ing that tho proof frow the mods of defining, as wall as that from the
comparison of pure and appliod méﬂwmtios, wre both inserted to
establish that distinotion, If, as Hamelin exd Ross say, the error
of the Platoniaty requires proof, this can wily rise from the fast
that the .ox-igingz distinotion is 2ot sufficlently evident. Yow, Apige
totle's principal inteztion in this part of the sscond chaptor was not
to show the mistaks of the Platonists., Rathep it was to bring out the
formal distinction that differentiates mathezatics and physics. Ir.
then, we ucoapt the hypothesis of ths insufficlency of the argunent in

i
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19¥b31-33 to establish this formal distinotion, would it not be mors
cangonant with his puwrposs to see in the two subsequants proofs Arige
totlets attempt to place his position boyond dispute ? The endeaver
to exposs en error, wes at most a secondary matter.

Fhat motivated Aristotle’s selection of the wrgusent from
the mode of definition as & mediun for verifylug the distinotion he
had made 7 The reuson fur the choice is mot diffioult to discover.
1t is simply that the mode of definitiuvn is ideally suited to the task
et hand. There are two conditiosns that suct be estisfied by any
olemant which is cast in the rqla of mediuwa of proof, whether it is
to prow by wmy of establishing or merely sonfirning. Doth are per
8¢ ovident and woed only be mentionsd, The first condition is that
the elemeut wiich is to serve as the mediw of proof must be & knomm
quantity. The second is that it must be partluent to e probies. If
e meagwre Uhe wrpumnt from the mode of definitdos by the yardstiok
funiched W in thess two conditions, w will soe how well suited it
is to the task of functioning as e mediws of proof,

That the definition is & known faotor, is amply certi-
fied by the wuiversal ecoeptance of itm position in soience. Every
demonstration owes ite certitude to definition., This is so, because
the definition signifies the "gquod quid est" of a thing (463) end ia,

463, "Sic igitur 6ono1ud£t quod Llla quae dicts est, est wnm defi-
*nitio definitionis, soilicet, quod definitio est ratio ipsiug
"quod quid est.” St Themas, II Post. Anmal,, lect. g, n. 8,




therelore, the ultimate remson for all the attribubes that Lelong

'per se' to the thing. (464) Ths fuot of its pertinenes to the
problem of verification of the distinotion betwesn the mathesatician
and the physicist and the reason underlying this faot are olearly
brought out in the letaphysiocs and Pogteriae Aralytios. In the former
Aristotle soknowledges the faot by warning us that in the quest afber
the distinction betweon the theoretical roiences, it ie uselsss to
procesd unless one has taken cognisance of the modo of the being of
the essence and of its definition, (468) Of grest importancs is the .
text fron the Posterior Analytics, whare Avigtotle gives us the reason
for the need of paying heed to tho mods of defining. I% 1s becsuse
"oue solence differs from another when their besio truths have neither
& copon source nor are derived those of one scisnce from those of

the olher.” (466) In other words the differences in definition, which
is the basic truth of gcience, (467) formally diversify the scfences.

464. "Videtwr hie Aristotelss dicere quod definitio passionis sit
"mediun in demonstratione. Sed considerendus est quod defi-
"nitdo passionis perfioci non potest sine definitions subjee~
"ti. Manifestum est enim quod prinoipia, quas sontinet de-

-~ "finitio subjeots, sunt nrinsipia passionis., Xon erge de-
"monatratio resolvet in primenm osusam, nisi acoipiatur ut me-
"diwn definttio subjeotd.”  ibid, lest. 1, n. 9, '

466. "NHow, wo muat not fail to notico the mode of the being of the
“essence and of its definition, for, without this, inquiry is
"but idle." Meta., (E) ¢ 4, 103502530,

466, I Posterior Aualytics, o xxviii, 87a39-bl.

4687. See nots 4684,
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To underatand why this is so, we should note that by
differences in definition is not meant merely different dofinitim,
but differences in the mode of defining, Different things natarally
bave different definitions but do not thereby necessarily belong to
diverse sclences. For exauple, man, horse, sun snd atene have
definitions that ore different and yot all four pertain to ons science,
Ratural Fhilosophy. The reason why more different definitions are not,
of themselves, sufficieut to diversify solencs, is because the differ-
ences they express, while distinotive of things in 'esse reall', may
be nere material differsnces of those same things as sonstituted in
'esse s01bili’. (468) This will be & bit oloarer if we examine the
onse of man and horse, The two are sssantially different as things,
since their formal principles are diverse, vis., rationality and a
specific type of irrationality. Despite this, howover, both follow
en identical pattern in so fer as they are defined through matter and
form. Man and horss meet on comson grownd, for the forms of both,
though specifically distinot, are knowsbls only when joined to matter,
Becauss of this commmity betwsen thom, the two belong to the same
class or genus in the order of 'esse soibile', which arder is formally

488, "Bt ideo quantumounque sint aliqua diversa scidbilia seoun-
"dum suam naturenm, dummode per oaden principia sclantur, per-
"tinent ad unam scientiam; quia mon erunt diversa in quantam
“sunt soibilis, Siout patet quod voces hwsense multus differ-
"unt secundum suem naturam & sonls inanizatorws ocorporus, es~
"dem est solentia musicne, quae de utrisque considerat.” 8¢

Thomas, I Post. Amal, 2 leot. 41, n. 11,




constituted by immateriality (469) und in which is to be found the

object of moience. BHence their different definitions sre. simply material

differences relative to the classification of man and horse as objeots
of solence. But differences in the mode of defining are quite another
matter. There are three modes of defining; with commen sensibls matter,
with intelligible matter, totally without matter; amd they are nothing
other than the diverse &gmn of immateriality,(470) Since science

is diversified mccording to the diverse degrees of immaterislity, the
mode of defining, in so far as 4t indicates the Lmmateriality of the
defined, is the principls of specification of scisnce. This fact,
namely that the mode of definition 1s the prinoiple whereby sciences
sre formally differentisted, reveals its suprems fitness as a medium

to test Aristotle’'s position on the formal difference betwesn the maths-

- matiolan and the physicist being that the latter considers sensible

matter, the former does not congider sensible matter.

To oonfirm his distinotion between the mathemstioian and
the physioist (471) Aristotls tekes some fundsmeutel mathematical

469. J. a 5. Thoma, Curs.Fhil., T.I, (IIa Pars) Q. XXVII, Art. 1,
p. 828a2-10: “Supponit enim D. Thomas pro fundamentali prin-
“oipio, qued unagusequs res in tantum intelligibilis in quantum
"est a materia separabilis, eo quod intelligibile idem est quod -
- "spirituale et immateriale, prinoipium autem spiritualitatis est
"denudatic & materis.”

470. ibid a40-47: "siquidem radix intelligendi rem aliquan est immateri-
"alitas, ot diversimods intelligend{ diversa {mmaterislitas, ergo
"etiam diversimode intelligendl quidditatem, quod est definire. Et
"sio diversus modus definiendi seu intelligendi quidditatem est di-
"versa imnaterialitas."”

471 Relative to the prinoiple of speoification of science it should
be noted that both abstrectibility of things and diverse modes
~of defining ars the principle of specification, though with =
distinction. Abstractibility of things is ths radical principle,
the diverse modes of defining constitute the formal prineiple of
v (Turn over)
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entitiss and attridutos and compares their mode of defindtion with the
mode of defining used in coonootion with such physicul bolugs as flesh,
bore and man, How ere nwdber, liw,i‘igmdd’imd?mdoddandma,
straight and owrved 7 Number is plurality or rultitude mesaurable Yy
cue. (472) Line and figure are mgnitudes divisible accordin: to cne
dimonsion for the line, acoording to two o thwee dlmenaiony for the
figure, dopending whothor the flpure iz & surface or a dody. (473) odd
end evon, attridutss of mumbers, are dufined through divisibility vy 2.
Straight avd cwrved, prodioates of the lioe, are dafined twouh 1.
Aaﬁa&ghﬁhmhchmamh%wpﬂ&it,hmmplmdm
any ether part, will lie wholly in that part, 4f its sxtrexitios lie
in that pert. 4 ourved lno 48 & lind mo pars of which is straight.
In defining all those mothemationl objects wo discover the absonocs of
sousible mattor. Ho mumber, line, figure, oo abtributo of these s
dofined oo xdght or dull, lght or heavy, hot e cold, sof't o bard,

i
471, (Contimwd) specifioation of polence. The objost of salemce is ﬁ
not moprely the intelligible but the soibile, 1.0, an object that
ig koowmalls anly through inference fpon prineiples to ocouclusioung,
Tharefore what specifies science Tforwmlly us solenco is the g
immateriality which is found firgt in the principles vl dosoends i
%o illuminate the conolusions. 5inoe the definition is the firgt '
prinoiple, hanoe the diverse modes of definiticn are the formal prine
Ql‘f}h of Wiﬁ&tim. Clre Jo & B Mﬁﬂ.ﬂ. GMQMNg TII’ Di.po
gﬁ MG 7, p. 378, Par«2; P»380, par.16; M.Phu.. 1.1, De 828a
ot

472, "Sclendum verc est, quod pluralitas sive mutitudo abscluta ques

478, “Limea vero est quod ost diviaibile seoundun van dlmarsicnam
“tantims superficies wero secundw duns. Corpus autem est oo
"nidbus modis divieibile seoundum quantitatem, scilicot socundum
“tres dimengiones.” ibid, Beta., ¥, leot, 8, n. 874,




quelitios by whioh matter bescomes parceptible by sense. Of course
thore 12 o mattor that is included in the mathematical definition,

for the mathematise} object is guantity, which being en acoident,
demands a subject, But the matter which is the subject is intslligidle
matter, Vhen wo turn, howsver, to physiosl objevts, as flesh, bone,
man, we find in‘broduced the notion of sensidle matter. Flesh is not
defined s a surface but as a soft substance and dorw is a hard gub-
ttacce. Then we oome to define man, wo defing him as a being compos-
ed of body and soul,

How does this argument sontribute to the strengthening
of Aristotls's posit_ion ! 8ince the definitions of the mathomatiodan
do not inolude sensible mattor, we must nscessarily oonclude that in
the pwrsuit of his objeots the mathematician doss not consider auch
matier. ihis conclusion is forced upon us. The mathematicnl definition
is no way embraces in its 80ops the sensible order and since it 1s the
instrument of demoustration in mathanatios, it builds axn effeotive
barrier between the mathematioian and the gensible., So long as he
remaing & mathematician, ho must amit fyom his ooms.du‘ation the
~ s0naible, having no ingtrument at his diapoaal whereby he ocan ineclude
it in hiz field. By the same tolen it io olesr that the physiociat
does ccnsidey nndble nmetier. The same necessity that preoludes
the admission of rensible matter into the dormin of matheratios,
demands its {rclueicn in the fisld of physics, the mode of defining.




All physical definiticns contain this matter as one of the cerponenta
of the defined. This confirms what Aristotle hod slresdy remarked a“
the distinotion between the mathemmtiolan and the physioiat, naely
"How the wathematictan, though he too trents of thase things, noverthn.
m-doecmmtorﬂmuﬁhmuwapmﬁ.mbthdm
be consider the attributes indicated as the attridubes of sush bodiesg,”
(474)

11) Armmont talon from the fie1d of zathematioal, physics,

"8imilar evidence is supplied Y Rore physical of the branches of
zathomatics, such ag optie s harmoniog and as® bR, Theee si'e iB &

%Y the codvarss of feawtry. While gecmetry
Lines but not g physical, optios investicatos ﬂmnﬂal L0,
Arz mathamns t'-v‘ :' ]

The second argurent which Aristotle invokes to sub-
stantiate hie olaim relative 4o the distincuishing foature botween the
matheasticlan and the physicist, does 5ot approach the task with the
direotnegs of the first ergumnt. Rather {ts approach is indivect in
this sense that it proves the Stagirite's position ©rough a comparisen
of tho difforences detwoen mmtheratics and mathamntioalwphysios or what
8t Thomas calls the "sociomtice medine”, 1.0, soionces waich apply

474. 1II rhysics, o 14, 150b31-33.
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ebstract mthantionl prinolplos to sensible mibters (476) As we did
inthamafﬂnecrgwﬁmthom«daﬂnﬁim. w shall fdret
explain the aptusss of methecaticalephysios ss an Lrtwont of verifde
catiou and then show how it wupports Aristotle's contemtion.

(i) The aptocsy of mathsmaticalerhynios ss an instyasent of vorifie
Ga ﬂ'

The aptuess of matloatioalephysios for purposes of
verifying the distinotion betwosn mthosatios and physics is based on
its churacter of being a subalternated sclence. This beocmos ovident
upot considering what subaliernation ig wod vhat type of subelternation
is propor to sathammticnlephysios.

(1) Subalternation, Its Nature.

A subslternatod scloms 16 ono which i subcrdinated to
euothor solence, dopouds upon 18, appliss the prinelples of e other
sclence to its om wubjech, But submedination, dopendence, applivation
ef the principles of ancther eolenco do ot exprves ocouplotoly the nature
of pubelberaation, To bo Bww, 1t inclwles thoss. Yot the fact of

476, "Deinde oum dicit: Demongtrant auten eto., probat idem per
"solentins quos. sunt medisg inter mathematicam et naturales.
"Dicuntur autem solentias medise, quas apcipiunt principis
"ebatracts & scientiis puro mathematiols, ¢t applivent ad
“oateriam sensibilem.” 5t Thoews, 11 Fhys., lect. 3, n, 8.
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subordinetion, of depondsnce, uf application of extranecus principlen
doas not, of iteelf, mooopearily moen subalternstion. Bubnlternation
eignifiop u subopdination, o depundunoe betwoon foruclly distinet
sclonoss, axi an applicabion of the prinoiples of om solouse to the
mhjeotofmthwﬁthmsard%mmfumﬂmofm. Mareovor
the subopdinetion, the depsndence and the uss of the principles of an~
m-ommmmummmmre-uumormmw
the subalternated eolenot. That ome polenoe is superioy, ancther
icferior, that ome doponds upso anocther by applying on oveagion W
Prinoiples of that other solerse %o jrove e couslusien, this ig not
suffiolent to conetitute subslternation. Thet 1s dmunded 1n thet the
subordinebed poience be dependent on thoe superior eolsuce in so far as
1t lacks sell ovident principles with which o tanifest the twruth of
its conolusions ox! henos is foreed to barrow the frisciples of the
euperior solense in order to goarantes e sclentific charaster to its
oomolupiens. It in 1a thix esswutisl yrelatdon of dependance in the
order of manifeating the truth of ¥ principles of tw subelternated
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soience that the true notionm of subalternation oonsiste in. (476)

(1) The Types of Bubs)ternation.

ammatrmmmwwsmmum'

subalternation by reason of end, of peinoiple, of subject. (477) of
the throe those with regmrd to prinoiples and subjest are propor
ingtances of subalternation. Subaliernation by resson of end, whish

476.

477,

Joamws & 5. Thoma, Curs. Theo., Ia Pars, Disp. 11, Art. 6, p.
"360, par. 4, (Sdition Sclesmss)s "ES advertendum, quod nom fa~-
"oit subeltersationen simpliciter hoo quod est mutusyi aliquod
"prinoipiua eb alils soisntiis, ad provedendum ex iilo temquam
"ox principic extraneo ¢t mutuste. Ratio ost, quia subaldernn~
"tio proprias et simpliciter, requirit quod aligus sclentia ax
*rroprila principiis ¢t {ntringecis mon possit resolvere in
"prinoipin per se notat sed pro evidentia suorunm prinsipiorus
"necessario deboat recurrere ad eliquam aliam scientinm, qune
“$alom evidentisn faciat., 5i auten utitur prineipiis eliesrum
"solentiarum tanques extraneis ot mutuatis of 4in 1lils solum
"rocurrit ad acientlen extransan pro illorum evidentia: non
"manet subalternata intrinsece; quls quantun & propria et ine
"trinseoa prinoipia non socipit evidentianm ab alia solantis,
"sod solun quoad prinoipia extransa. Bt ex hoo Judicanda est
"subalternatio propeis ot intrinsecar soiliost an inveniatuy
“in prinoipiis inteinssols et proprils sliouius solenties, au
"solum in extornis ot mutuatis,” :

Je u B, Thoew, Curs, Puil., 7. s Qe AXVI, Art. 8, P T06a3B~411

© "Quesdam enim subalterantur raticte finis, quaedanm raticne

"principlerum, quasdan rations subjectd,”
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coours in praotical solenses and in the arts, $5 subeltoroation in o
lose perfect sonse, Lecauss (requontly this subalternation is not ogder-
ed to the merifvstation of ruth but to use, to comnand, to control.(478)
For instance the military science is said to be subcltsrmated by reascn
of end to the scionoce of politics. Its subordination to politioal
scionce is not for the purpose of manifesting the truth of its priooi-
ples but to the ond that 1t come under the directiocn of political
solonos, Dut Deocsuse thore are instances whers oo scierve eploys the
principles of another sclente to manifost the truth of scze couslusion,
wherae tho subject of & science is contained under the subj-ot of another
soience ad yet do not Suvolve sulalternation, it is necowsary that we
oxamine the reguisitos for true sudbaltoruation in reapesct to principles
and to subject. (470)

478, Lvid, p. TOELSO-04; BBT~42: “Ex his tribus modis subalternationis
"primus ont logeoprius, quia non gemper b subslternatio pruo-
"bet manifostationen veritatis, sed solun ministerium et impe-
"rium.” « = « "aliud est aubes sublol secundum ioperiuwm, aliud
“secundum subaltornationes, quis subalteroatio dicit dependen~
"tian in menifestatione veritetis.”

478, On cocssion motaphysicsl and logieal principles sre employed
in other branohes of philcsoply, yet do not result in a sude
altoronation of the transh &f philosophy to mstaphysics or
logio. 7The remson is because the principles of metaphysics or
loglc are hore boing used aa extriusio proofs and are not ine
vokod to make evident the principles of tlw solence using them.
Again 'ens animatum'! cctos under 'éns mobile!, without, however,
the sclence of ens anlxatum being subelteruated to the sciene
of ene woblle. The reason is beccuse subaltermation requires
scicnons that are in divorse '‘genara selibiliuwm® and thie is not
voerified of ens mobile and sns animmtam, whioh differ as penus
and spoclow, not as gonus end genus.




Subolbernation ﬁ@ respoct to prinsinles.

To have true subslbternation of oue selence to another by
reasou of prinoiples, the subalteroated ar inferior science must be
lacking in self ovident prinsiples to which 1% must rwsolve ite
dmmwt-im. if 1t 1s to do o soionoe in the aristotelian sonse,
and therefore is cbliged to bortow the prinoiples of the 'mqm'ier
scienco, (480) The wuse, then, of prineiples of wncther scieunss by a
#clemos whioch possesses self evident prinoiples, doss not result in a
trus subalternaticn of the Mmﬁ sclence to that from vhioh it
barrowa. For example, if the solence of nature hould ploy metaphye
sical or logionl priseiples to manifest some truth, it 48 not by thet
barrowing subslbermuted to motaptysics or logis, though in tiwe imtaxm
in which it mloys twne pringiples, the manifestaticn of tho ’(x‘uth
of the cenclusicu doos dopend cn the solence whose principlss arc
used, (481) | thds dopendencs in rospect io the mﬁmmﬁw of tho

480, J. e 8, ‘ﬂm, Curg. Pixil., Te Ie Qo XX¥I, Art. 2, Pe TREDLS~
796a8) “Sooundus modus subalternationis proprius sst; sed tuns
"invorditur aimpliciter, quando sirpliciter uwan sciantia nox how

et princizia nisi mentfestats ab alia solentlin, ita quod ox se

“nom resolvat in principle per as nuta, gua radlons Theslogia
“uostre subelteruatue soliontiae bautas, ut stutim dicomua.™

48l. Thero iz & cortain dopendense batenon metaphyaics and the
other btrancher of phdlosophy in sc far ag thelr perincislos
otz under Y@ influonce of mobaphynisal rinaiples. This i3
by veasca of the fast that motaphyvics is the mogt univerasl
and moat basie of all scienves. *he dopendenoe, howover, in
not in the ling of madfesting the truth of the prineiples of
other solences (thass principles ae per se evident) inen
‘s prierit manner, but ina negative and ‘& posteriarl' mennor,
1.9, through the process of "reductio ad impossibila”. In &
word tha other sclonses lock to motuphysics for tis defense
of tholr principles, not for tho truth of the principles.
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truth of simw comoluslon fells chort of tho osmastial requlrvrant fop
true subalternation, the dopendense on the pricoiples of wnother soience
must not be ococnslcnal but censtant. In auch cases nothing more s
Lovolved than o substitutdon of the principles of ow science for those
ormmommum-mwmm«mmwmmwmm
prinotplos & eubalternation seouwndus qutd, (452) 5% L not sutfiotent
for truo subaltersation. True subaltornation in respect to principlos
ie not a matter of substitution (this prosuppoges the exivtonce of a
proper set of per se evident prinoiples) et a pesl dapondenne csused
by the total laok of sel’ evidont peinoiplos, The txple of subalierne
ation & reapect to principles given by Joks of 54 Thomes will help
bring out whet ws Lave just gaid, (428) 7The soiencs of thaclogy 4s
subslternated to 4he zoleusce of Rw blassed, not becuuse of subjact, but
by reasorn of princisles, Tharas iz no dlstinotion of subjeot betwosn
theso twe séionsos Yt patior an 1dentity, S both regard the saze’
subjoct, hough under diverso fafml ratics, that Lo, hwolegy regards
God aa virtually roveulsd, whils thg solenoe of the blesszed rogards God
clearly soon. {48¢) Dowover thore is s very dofinite dependsvce of

482, J.a B, Thom, Cues. Phll., TOI, Q. XXvI, Ars, 2, Pe 708ale0;
"6l outer wlimn gulentin resolvet fa pedinoipin Povr oo nota, tae
"mon aliquando acoipiat aliquod prinstpius ab aliqua sofemtia, vol
"ad probandux eimpliciter vel ed dofendentun erit subalternatio
"gocundim quid,”

483, Cwre. Fhil., T, is Pe 79?&19‘«3 Curne. Theol. Ia Fars, i)ilp. 2,
art. &5, P 563-365. pars Hw-ll,

484, Cur's.Phil,,ihid, aB2-48: "lon tazan habot nogtea Theologin coneg
“oondi tianes roquisiton ad sublalternationen ex parts subjeoti,
"quin rovora non habet alivd subjsotun & solentds tents, et wio
"ex parte subjocti non egd subalternatio, sed identitns, ot cone




theology on the science of the blessed in resipact to principles. The
soione of theology dovs ot yesolve ite detxmatrukions to inciples
that are solf evident to the #baalq;.‘.n_n. e prinoiples of theology,
wiich are ascupted by the theologlms on faith, have their intrinsle
ovidonce in the sciounoe of the bisssed. Hewoe it is 1n Q@ solome of
the blessed that the principles of the soisuce of theclogy find the
manifestation of their truth. Congoguontly the science of theology,
since 1% lacks self evident primoipies, is subslternsted o the soience
of Ww blessed.

Subalternation with respect te mhgcj.

Subaltarnation ia reapect o subjeot is selled by John
of &% Thomas subaltermation in the most porfeot sense. (486) The
roasca for this danomisation in booause the soisnce thet iy gube
Riternated by resson of ite subjeot, fulfilis in the most perfoct wmy
the fundamartal condition of all subalteroation, Gubalternation
Foquires that there be o formal distinctica botawen the solences wiioh
have a relstion of swbalternated to wmwmmg Tiow the scieuoe
whioh i subal%rmﬁed in mcmot ta ﬁub.jact is m)‘%: andy forsally

Ao

486. J. a B, Thosa, ibid, Pe 70081016t "Portius mxius tunc inducit
zrapriiaiim subalwraatioosn, queado subjectun infericeis
uolen‘aim addit wocidentulea differentisen ad subjectis
"swericris, non essontinles vel proprisa passlonus.”
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cistinetd Orom tho subaltorneting sctouce ¥y reason of Sormal Gbjeot
(this is the cass of the soience subaltorncted sorely by reason of
priuoiplou, o can b6 s06n 16 Ww cosp of thoolopy) bub 1t 4w awlso
formally distinet by resson of the forasl eubjfeot. Foncs subelbernation
by roason of aubjeot makes Sor the groctoat psn:‘.bib dletivotion botween
the soleonc subslisrnuted and the scionoe cubalternating, without, hoae
over, separsting the two Lo the extent of not havisg eny relation of
depoadence in the order of manifesting the truth,

8% Themaa tolls w in Y Popberior Aualytics, lesson 25,
(486) ﬁmtﬁmmtmmmmehuwmwtarmscim conng :u'
under the subjeot of ancthor goience. Tha subjeot of onp science otcos
under the subjoct of ansther when it ix o apecies of the subjeot of the

oupericr aolence. Vis. the solesws of andmebed belns falls wrder the
Bolenos of mobile being heonuse ite #ubjeot, anfmmted beigu, f5 & spocles
of the subject mobile being. Or the subjoct of ons soionoe oomos uzder
tho eubjest of anotinr, not as & species of the ouperior subjest, but

o material fo faral. The first wy 1 inguffiolent for subeiterseticn
with reepect to subjeot, for there 1o lackirg theb formel distinction

406, "Sed iotelligendun ost unan solontian osso sub alia duplie-
‘olter. U meodo, quando subjsotun unius solentiae est
“spocies subieotd suparicris solentlce; sisut animel est
"speclies corpordis metwells, ¢f ddoo solextis do animelibus
“est oub sslontix matureli. Alle aedo, guando gubjeotum
“inforicris sclentise, non est snocioer superlcris sotentiae;
“sod sublectum inferioris scicoting cumparstur ad pubjectun -
"suparioris, sicut matericlo ad forznla " 4
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botweon the solonces “ealing will both Subjecte whioh ig required fop
subalternation, Eince sclonoe proves its subjoot not oaly by definttion
but also by divigion, thone subjects vhioh are related 48 species and
EOruE are not sulficlently dtstinot eo canstitute the besis of aube
alternation 4n rospect to subtest, Aotually 1t pertains to the sunme
Boisnce to ocoasider the speoles of the genus with whick 1t 19 conoerned.
(437) Therofore enly when the subfects of the two sulences are relnted

This relation of materin) %o formal hotwmwen an inferice and suporicy
solenwe 13 poasible only on ths following conditinng,

8inge 4n eudaltarnation 4n respact to subjeoct the auhjoct
of the inferior sciruce ig cxmared Go thet of the suporior solerce ag
roteriel to fermal, it g DICORBOTY that subnlternated scionsets subjoot
w48 to and contrpet the rubjost of the superiae sotence. (408) The
dATfarvocs which 48 edded and vhtih contrrote the subjoat of the supsriop

“87. Je n s ﬁuxn, Utzx."a.f’hilu :l I. Qe m’l, Art, 8. Pe 78E220-27y

"Species auten essertialis aon reddit subleotun extransun o gube
*qesto gRerios, nam eaden scientin, quas eglt de aliquo zonere,
"epit de opociebus 213up; expitcat entm mblostim som per
"ivisionarn rlous per cefinitdonen.”

408, M4, pd7030 "y mdbus eoderuntur eonditionce, cunn pew
"quirurtur pd subaltornationan sclontiarim, cuse reduct pos-
"aunt ed tron: Prive, ouod gublestim rubalternates cortewhat
"ot suparaddnt ag Bubjeotum pubalternuntis, :
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solence, cwwnot ba o property or passion of the subalteruating selsnos'y
twjaatbutmmboadiffonm thet hmoi&nhlmdemimlc "
that subjeot, (488) ror exaple the addition of 'straight! and Youpyed?
te lUne contrast that subjest and results in two speoifie subieoty
"straight 1ine® and “ouwrved line™. put these differences do not
Sonstitute a subjest that 1a extrineio to the wmubjoot lie!, for
fstraight' and touryedt are propor passicns of the line. Howover the
addition of 'sisual’ to line does result in eubjeot that {» extrinaio
to tho aubject "line!', for the difforence '‘tisualt iy acoidesntal and
Oxtrancous to lins. Besides bedng extrinsie and agoldental, the diffaye
onoe muat also be ﬂmmoﬂmﬂmﬁn. (490) Ctherwise

no benofit will acorue froa the study of such a subjeot,

From & study of thoss conditions we can degoride the
subisct of o subalternated solonce as o oxaposed thing mede wpy of the
subjoot of the subaltormating scioncs plus an extrinaie scoidontal
difforence. The solence whioh ocnsiders this type of subject 1g Suly

480, 1ibid Pe TO0L3~8: “Sgounda quod superaddat differentian ao« N
”cid:ntalm ot guod roddat'exh-amm meterian sudalternpe
"teo o materis asubalternantis,®

490. 4bid, bLTe1f: “Tertia, quod addat differontian accidentalon,
"quao in tali mataris 518 principium spocialiu posaionun
"ot voritatun soibilimn, siout aliquoe passiones inventun.
"tur in linea visuall, quas mon inveniuntur 1n lines calids
"vel frictida, et ideo 1l1a conatitalt distinohem sciontims
“subalternetan, non ista." :




& 'sclentia mdia', for ite formal subjeot is wade up of glemeuts which
izvolve two difforent levels of intelligibility. Sinoe its subject s
mede of a scubinetion of the superior goionce sxd sn addition of a differe
oucs that is mooidental and extransous, the subaltarnated solence,

basides being subslternated in respoot to subjeot, 1s also wubalternated
in respeot to prinviples. This nesossarily follows upon the feot that
its subjeot coutains the sublect of the supericor sclence. In cedar do
treut its own formel publect and prove its properties, the subaltarnated
solence mugt have racourse to the prinoiples of the supericr scionce.

mmmtmmmmmofammmm
gclonve is compowsded of two oloments, the subjoot of the superior
soionce and an acoldental arnd extrausous differsence, brings up e
difficulty which constitutes an adnirable means fop mecising the true
mture of tho formal subject of the subalterneted solence.

The addition of an acoidﬁntal.md extranecus diffarence
to the subject of ancther soience pesults in & mere ageregate, sn exs

- per acoldsas. Sut 1t ia not possible to have a science of an ons per

acoidens, for such a spionee loocks a onenues of definition and henew
& prinoiple of demonstration. (461) |

401, ibid, p. 7O7HE-18: "Et ed idam reducitur, quod alid diount,
"oubjectun subalternatac ks por scoldens in onsc rei,
“ser ¢e in esse 80ibill, quod est olare faterd de
"dons posse dari soientism. Bed hos set contra ipsam raticnem
“entis por acoidens, guda tale ens non constat ox wtnice gonere
"ot difforentia, ot congsequenter mee unics definiticnw. Definte
"tic auten, s alt prineipivm seientice, ex undtate 41lius do-
"pendet urdtos sciontien, ut dicemmus quaest, #0qs, do0 quo plura
" supre g, 5, ot 7,
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supericr science and . differeace tiut e wooidental and oxtriog
doesmtprodmemmmn. oaly an ons per soaidens, Thig
m;»zwumuwwwmmmmmwmwwm
altorcated solenow sa & distinet soienoe. Terw tue eonjunetdon of the
f:momxpoam@elmu%wodmmmmm,mmmlmgw
have a rolation of materiul to formal bhatwoen the wo solenows, dut one
of spacies %o guous, whioh, a8 w0 lave geun, {8 insullolent fopr mibe
adtaraation, Homver, the admission in uo way militatos sgatust the
possibility of sush a thing as & subalternated sciengs. Though 1ts
formal subject ig soaposed of elameuts sush as wo have desorided, the
subaltornated scisse doss not have the agnregats as sush for its

formal subject. Furthermora, while the walon of the two elemonts 1g

per accidons, the two Samponsnta are per so related to eash othaer,
John of 8t Thomns olearly explatus this in the following oitaticn,

: 1 by the other, For SIS .
"Perepestive tresta of the visual, in go far as 1t is
"modifiod and comnotes Mne. ind thus 4t 1s not ine
"soavenient thet soms subject bo per so soibile and be
"e basia of neoksaary truths, though to be the
"Poundation of thesy 1% requires smwthing ecoidentel
“eosnotatively and {n obliqua, Fopr there sre nAvy
- "propertiss or proportions widsh do not egree with o
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"property flow, Jurt as res” doon ot follow upon a
“otons tuken sbsclutely, but in so far es it 1a in the
"oenter, T certeln proportlon o proportions follow
"upen the visuel e upen sowxds, not absolutely, but
“upon the visunl na {¢ 1o In te UMoe, wd upon solrds
"a8 thay are in musber, And 8o they do not agres with
"o egregate poy aocldens, but with I/ pOr 60 Al
"oornoting the obler." (4@5

o Belove quitting s ddpcussion an subaltoruntion of
scionce Iu rospect Yo subjeot, we ahould 56 8 woprd about Uw fyndde

. formlie awb qunt o Shig Wi of solenoo, Tho fend thab 1%s Poprl

sul ject purticipates, by reason of its cuponents, in two A ferent
levels of intelligivdlity, reines the quaetion of the abstrection
rroper to subalieroated soisnce. Doos o dnltermated selonse ko

€93, ibid, p. TOTL16~45: "Fespardetur orge eeiontine sulmdterrndes:
"non hadere pro cubjecto 41lud aiprogatun, ub ost one por aoe
"oiderss, comstitutun ex sooldeninll dAiNemntis ot eubjouto
"suparioris solentice, sed resploit woum {llorm por se, nwm
"twwon sbselvin, sed ub wmedilioatun et counctetins por alind.
"V.g+« Porspectiva aglt do wisunll, quatomus modificatur of
"eonuotat linean. 5% plo bt eet Incowvondons, quod allquoed
"oubjeotus git soilile per g¢ et fundot veritator rocensspie
"6, llovt ad fundnndunm $1%ns ropdrat tarsguiam do coumotnte
"ot in olbliquo oliquid mocidentale. IMlures ol sunt [ropri-
"etatou vel proporticnos, quan non conveniunt slicul pet il
"solutn, sed supposito alique st u vel conditione, sild quidens
"agolidentall, sed por g reguisito, ut talip propelotas dinsant,
"slckt od lepide: non soquitir quicc ebeolute, sod prout in
"contro, Sie aliquor roprietates vel proportiones sequimtur
"ad viguelo vel sonarun, non absolute, ssd ad visuals ut ogt
"in lnen, et sonorun ut seb in maero. Bt Lte non comvoniunt
“comstituto ot ng&;rea;aﬁa er ancidene, sed wni per so cus cone
"notetione elteriug,.V
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(496) but with an mpartent atfforence. Tho applicebion of these prin-
oiples to matter of a diverss level of 1u%114g4b111ty makos than logs
“bstract than they are when viewd ss conolusions of the superior
aﬁmmmmymuuummmmmw

isatise
"800 sunt pure muthataticas nso phallosophios, sed sliquid pare
“ticipant de utrisgue, unice topen Wu;m‘ siout nediw
“umem oxistens dicitur pe. oipare &b extrends,*

494, 1bid, p, 823022-28: "Gemeralitor loquendo unitas ot distinetio
:::fmﬁm in enxe soibilis tﬁﬁm ox m iz:lwun-
 abstractions, prout prims drvent prinoipils seu
*rmdilg 1 ot inde derivatiy od 11luminandas divopre
"so modo conalumicnog, "

498, 27. a s‘.’mgu. Curs. Theol,., Im. Disp. 2, Ar
paye ! Tproeterquan quod s subalterng: _
. "Erinoipiia sllspi solentiaru, sod oonolusiculbus: sesusty
“enin rrinsipia a8 probantur a seisntia superiori tamquem cone
"olusioms, non euten peinoipils supericris soientiss utitwe
"resclvendo usques ad prineipls por ss nota,"
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the lmowable. Ihey are leas abstraot than tie puwely mathematical prin.
oiple, but more abstract than the pwrely physieal peinoiple, Yhe
abstraotion, proper to such principles is & spesinl intorrediary
sbstraction which 1s identifisd with netther metheratioal nor physical
ebstraction but participutes in the zeture of both,

The solences of optios, harmonios, estronomy, which Ardg-
totle olaims supply ovidense in support of his distinotion Latween the
mathomatician snd the physiclst, are defiuitely "solentins modise” ar
mathemnticnleplyaioal scionces. ~ Their objeot is not purely matiematis
bor purely physicel, but s an Sutermediste between the objeots of
mathoretios and phyatos. It shares in beth objoots without bodng
exclusively identified with one or the other, in o fur as physics
mmuhu its objeot's eonsible material aspect, mﬁmﬁu the formal
non gensible aspoct. (498) Thds objact is & produst of & composition
by reason. Reoson unites the objoct of mathematics to that of physics

. _ -

494, Pusdos Babin, L'Intuition sensible selon Kent, Lavel Theolagt~

que et Philosophiqus, 1948, Vol. I, o 1t "I1 sult ds 1A que
1'objst de 1n physique mathémtique & cecd de tout & fait

"partioulier qutil n'est, coume tel, ni sxclusivemend phyaique
"ni exclusivenent mathfentique, mais constitus un objet inter-
“uédiaire sotre 1tobiet de la physique et onlui de 1a mathée
"netique. Il tient & 1a fois des coux sang §tre 1'un ou 1'ane
"tre dans sa naturs mime d'objet. Tandis que 1a physique lui
“Sournit son aspeot matériel sonaible, la mathématious lut
"fournit won agpoct formel non ssusib R




to form m composite vhose wnity ia the offoct of reason. (497) The
tesis for the walfication of the objeot of mathematics end the thieot
of physios, objects which pertain to speolfically diverso orders of
knoenbility, 1o the conformity vhich exiets bolwomn mathamatical and
phyoieal sutitios, Bolentifio lovertigation has shows that the confurm-
ity is not os rigid as was supposed by Aristotls. The quantitative
dotermirations of phywissl bodies 4o not rualise the perfoction that
pertaing to mathewationl quantity, FHence the application of mathenwtical
pinodples to phyeleal entitiea can only result in oonclwsicne that

ore spproxinations of the truth of physical belng, Yob, despile thelr
dislectioal charnetor, metheraticoephysiosl rolenoes corteibute an
widition to the sum totel of owr krovdodpe of natural things, for twy
popmit the erplicstion of tho freer and more rigorous sinboration
allowed by matheoetiocsl quantity to phyricsl Leing.

A ologe exaamtsaticn of the cubject of mathemmiical-
phiysics shows that this type of scienve is subaltarzoted to mthematics
in respect to aubjeot. Though from a material conslderation the subject
of mathemtionlephyeios 4a an eggrogate of the mathematical snd the phyw
aloal, it iz not so formally. In reality the formal sublect of sush a

4B7. ivid,,"En un ot 1toblet do la plysicue mathéuticue est un
"aertain coposd accidastel dewe chamun deo doux Slémonty cone
“pogente, pris plpordment, ost le Mmult dhu avstraotion (phy-
Taique « 1'514ment mabiriel, mathdmtique pour 1'61émont
"rorarl)s mals en tent mime que cosposd, il et lo rdsultet
"Ihume ocompositicn povtiriows de la rafson, ot eox unité de
"eonposd Jui vient do ls relscs sczposente, et non de la raison
"abatraobive.”




sclence is tho physical slement of the cvmposits, 1.6. 0f the caddne
atlon of the objeots of muthematles wid plysios. It diffurs, however,
Torm the Jarmel subjeot of physics in so far a5 148 subjoct is the
physical elumeut &g camoting the msthematical elemext by whick 14 is
modified wid fnformd. ow ww sclenve s subalternated to sucther
in rospect %o subject, when ite subject is s cuntrestion of e subject
of the othar, haviyg a relation to that otiwse of paterial to formel.
The eubject of mathermticel-physics is & contrectdon of the subjeot of
mathematics in 90 fur iU is & compogite of the subjeot of mathenstios
plug s difference which is eooidental and exteanocus tw that subjeot
and 1§ moreover, wmn Joinod to the subjoct of mathenstios, a ascurce
of naw propertios. Therofare mathemailoai-piyeios is subalturneted to

the selenge of mathamaties in pespest o subject.

It would be wall to offer here an sxplanstion of a
staﬁewnt mecde by 86 Thaws in X1 Physias, lesson 3, asent e
character of mithozetical-physlios. Ihough matheuatioo-physical
soleog are subdltorsated ¢o matlwmatics iu reapuod to subject aud
consequently iu respest to prinoiplos (408) and om St Thosas' own

488. OUn the mubaltervation in vespeot to principles us a oene
sequence of subalbervation in respost to subjeot, ove P 807e
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aduission have more of an affinity ¢o mathemntioa than to physion, (¢09)
the Angelic Doctor sewas 4o contradict himeslf, In the physics oited
amstmm.mmmmohmmorwummww
aloal soiences 3

"Soletwes of this type, however, though thay are
*midway between na aciense and rathwratios, are
“nuoatheloss said here by the Fhilosopher to be
“ruther natural than mathemstionl, becauss ssch thing
“is denominated and has its spocies from the term
:homa, becauss the consideration :’1 ﬁm scienves
is terminated in natural matter, h they
“procoed by means of mathematicsl primcinles they
"are rather natural than mathemmticsl.” ?8005

hat is the explanaticn for calling methematicsl physios more mathems.
tioal than physissl, and again, more physical than matherationl t

The explacation for this gsoemting contradictory chare
acterisation of mathomatical=physics is to be found in the doudbls

409, "Quaedan vero suxt mediae, e principia matheoatios ad res
"naturales applicant, ut musios et satrologia, quae tamen
"magis eunt affines mathomatiols, quia in earun considorse
"ﬁmmmmw,mgms mturele: quod audes
"mathoratiol, quast formalst sicut susice considerat scnow
"in quantun sunt secundun mumeros proportionabiles, et sic
"ost 1o alife” Bt Thomas, Do Trinitate, Q. V, Art. 3, ad Oum.

500, ™Huiusmodl auten solanticn, lioet aint medise intor solentie
:m naturalen ot mathenaticem, temen diountir hic & Philosoe
pho onss magls naturales quan mathemmtioss, quis wnasquod-
“quo donominatur ot spocien helet a tersino: unde, quia herum
"aoientisrun consideratio torminatur ad materion nataralen,
"lioet par principis mathematicn provedent, magis swit natue
“rales quun mathematices,” 1I Fhyw., lect. S, n. 8,
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approsch with whoih mathscationl-phyalos oan be smsmined and whioch
given rise to the diversity in cherasberisation. In the Physios Bt
Thomas views this typs of poioaoe froo the point of view of 1ts foroml
aubjoct. As we have alresdy seen, the formal subjeot of mathsmticale
physice ia per se the physical element and enly cennctatively the mathumge
tical oleasnt. It is the jhysioal sleneat that the mathematicalephye
slolst wishes to know, IThersfore ty reason of it torm mathomatioale
Physios s nore nctursl than mathecatisel. In the De Trinitate 5%
Thomas adopts e different polut of view. There be approdches mathosa~
tloal-phyeics from the polnt of view of the formal objest. Singe the
formal cbjoct of matheumtical-physics is nmathomsticsl i charecter
(mathomntionlephysios proves it coneluslons through mathemationl prin-
olplas;, this type of scionce hos a oloser alfinity to mthemﬁiaa
than Yo physios.

(B) How mthouaticalephysios supporte Aristotle's postiticn.

17wy ecopare thoe procadure of pure mathematiss and that
of mathomaticalephymics, wo discovsr that theip respective provosses
are the inwverse of cach other. ﬁaMtiaa cansiders phyeioel lines
but doss not treat them as physical but as abetract that is, separate
od froo sensidle mattor. In Mathemwtisel-physios the vansideration
boars ou the mathsmatdcal entity but does not rast there. The ictorest
of the mathemzticel physiciet contars 1o the physloal aspect of his
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aubject aw connoting the matheustiond aspuct. Tharelars muthematical-
rhyslos teles e saldwrationl /ipoct and proesarving {%s abstrect
charactor upplies §t %o tw physicald aspeot. TFor oxaiple, in tho
sclence of Devspective the matlnmetioal-plysiclst coomrving the
aw“tmotﬂwmmwum.munnwthvﬁlm
oF sonsiblo lbe. I¢ 48 this applostdon of e mathenationl sapact
W W physiocal that distliguishes mathemmtlos end ravhomntical-phy-
8208, Just as it is the methemutioal charnoter of its pringiples thet
distinguishes sattwmasionl-physics frou Physlicse Tharofore the phyw
sical distinguishes sathenatics, mihesatlcalepliysion cxd physics. The
“he distiuotion, then, betwosn the methemeitoisn end tho physiciss
ertablished by Aristotlo in 158bS1-03 is copfiraed, nawmly the muthome
Ulolan differs frun the physiclst in so far as the furmer abetvacis
fron seasible mmtter, the latter considers sensidle matter.
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