word befop
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father' but as time goes on, it begins to distinguishone man from

another.

It is with these three signs that Aristotle oon&.,,c.amm his
|

|

mn.oma...Ea/wM the Physics. It is difficult to find m“m son for the
‘third seem more

order in which they are given. The first mn%

N

manifest than dogs the second. The dﬁu.w s the Eom,“d manifest of

N

i
all. One may wonden\vhy Aristotle added the three. mmm&mwm the reason
N

<

i
so imporpént, he was using as| many signs as

N

,
possible. Further, he states\ifh the text that the natural process is
|

was that the doctrine

from confusion to distinction. wﬁ/ﬁm&.m&m@. giving three different

i

. examples from common gxperience, he immediately shows &wmd it is natural.

It is natural for ¥s to know by the sense the whole gﬂo&@ the part.

It is natural that we have at least a confused id®a_of *ﬂ.&m meaning of a
i

can give a strict definition of it. AndMp is natural

that efiildren first know all men confusedly and later on distinguish

| AN

their fathers from other men. N
i

h
|
|
|
|
A
|
|
;
|
|
{
,

CHAPTER SIX

THE GERTITUDE OF GENERAL KNOWLEDGE.

In our Introduction we stated that it was the purpose of this
work to make some considerations on the mode of the philosophy of nature
which would throw some light on the nature of that science. The
partioular aspect of the mode wiich we have chosen to manifest is thab
the philosophy of nature has as its starting point a general and confused
knowledge and that it proceeds toward the particular. The meaning of

this statement we have tried to show by commenting on the Proemium of

Aristotle's Fhysics. In the next two chapters we shall try to further
manifest the significance of this mode of procedure proposed by

Aristotle. We shall do this in two steps.

First of all, we shall show that the general knowledge with which
we begin our study of nature is certain. Secondly we shall indiocate

the value and importance of this general knowledge. This second poind

shall be taken up in nsmwdmn,. Seven. -

There are two ways by which it is possible to show the certainty
of general knowledge. The first which is more complete is to analyze

each of the general notions as proposed by Aristotle in the Physics

and resolve them into first principles, This is really the task of a

complete course in the philosophy of nabure.  The sacond vway which is

less complete, briefer and sufficient for ‘the H.BH.womom of this paper

W ) is a negative way. It consists in showing how the truth of the general

knowledge proposed by Aristotle may be distinguished from the errors
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|

|

|

|
i
|
I
|
|
|
I
|
|

introduced in his steps toward concretion. It consists in pointing out

| .
the actual order followed by Aristotle and in pointing owpb the precise

point in that order where we go from certainty to probability and as
I

@)
actually turned out in the case of Aristotle from truth ,Mﬂo error.
,
Soms of the things which he said sbout nature are osgomm”m. But there
|
remains much which is true and this truth is most 50&._.;“2‘&. It is

,
this truth which we shall try to manifest in the present: chapter.

1
The description of the order of procedure as E.mmovﬁmm in the

1
Proemium to the Physics is rather general and does not j,mwm very precise

for us the methods by which one is to proceed from the m“m:ou.mp to the

. particular. To understand these methods we must Woﬁ.oé VHMm.wo&Hw as
he proceeds in his order of determination. In this ormﬁ,wmu. We propose
to do three things. First of all, we shall give a general idea of the
order which he followed. Secondly we shall make some ooiaws.wm on the
.presuppositions of this order and finally we shall try ﬁw indicate the

modifications necessary in this order and its presuppositions. All of

this will be dons to manifest the certainty of the general knovledge

which precedes concretion. ,
|

In general, this may be said. A scientific knowledge of nature

_according to the canons of science explained in Chapter One requires a
- |
|
k
(1) - The errors which Aristotle made in his steps in concretion
in no way detract from his stature as a philosophér. In
- fact, there were very good reasons why,for oxample he held

that the ultimate elements were earth, air, fire mﬁm water.

\\\J
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knowledge of the elements of nature, the "prima inter ea quae insunt

rebus®. Demonstrations in nature depend on knowledge of these elements.

Knowledge, however, of these elements is not easily come by.

Our lnowledge of nature depends on our external senses. Thesa
mmummm B 50393.&» are so joined with their object in the act of sensation
that it is very difficult for us to distinguish that which is disbine-
tive of the object causing the sensation from that which is distinctive
to the organ of sensation. How much is the .nm..mdm or the quality that
causes the taste,in the apple and how much is it in the &ou.umﬁm. of this
man or this other man with a. fever ? Now, when Aristotle begins
with his very general principles, he may ﬁummo“.rnm.wH.oE E.n_...m question
because the nonon_.:mu..msm mH..m so general that change of organ or quali-
tative differsnce of organ make no difference. This is true of much

of the teaching of the Physics. But as soon as .ﬁ.”_..m.aoﬁ.m ‘takes his

first step toward concretion, he relies on the sense organs to lead him
to a knowledge of the elements. For nim, the proper sensibles lead us
to the elements. Actually, if it were possible for us to abtain the

elements of the material world, it would only be by means of these

(1) - "Sed guia omnis cognitio est per aliqua prima, ex quibus
definitiones et demonstrationes procedunt; manifestum est
autem quod elementa quarwnlibet rerum sunt prima inter ea
quae insunt rebus (1icet aligua extrinseca principla pos-
sent esse priora, puta agens et finis); oportet guod ad co-
gnoscendum genersgbionem corporum, prius cognoscabur queae
sunt elementa, et ulterius quot sunt elementa, et quaiia
corpora." St. Thomas, In IIT De Coelo et Mundo, lect. 8,

n. 599. This text applies particularly to the second spe-
cies of motion, namely, qualitative. But as we have seen-
both in Chapters One and Four, the elements may be prin-

ciples of demonstration in all of the philosophy of nature.
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proper sensibles unless we were as Eddinghton puts it 'a ,mon contem-

1)
plating the external world.! History, however, has H,mjfm“_.om to us

that the proper sensibles do not reveal the elements to Tm. Thus there
|

are many things baught by Aristotle in his steps in ooum_u.mﬁwoz which

are oubmoded. We shall return to this point later.
. ,

|
A. - The Order of Concretion in Aristotle's Natural Science.
,W
As we have mentioned above, Aristotle in the Hvuomum..wwd to the
,
Physics explains the order of procedure in natural mn”.rmswnm in very

general terms. To actually discover his order of nmdmﬁ_ﬁbm&woz {ordo

in Qm&mﬁﬁbm:&ov we :Em.a follow him as he mmdmﬁa.bmm msoommmwdm subjects

of mmsonmﬂ.mﬁpon in the other natural treabtises. This o,Hde. of deter-

|

..A.E..zmd“.roa is also called 'the order of concretion' and this with good
reason. This order goes from general to particular, H,H.o,ha universal
to .m“.rsmd.wm&u from the abstract to the concrete. Each mL% in the

i
process from the universal in predication (universale u.z, praedicando )
.Hm a .m.nmw. toward the more oowou,m.em. The order, nonmm@ﬁmr.ﬁ_. is called

|
i
the order of concretion. u
|
#

Unde et scientiam naturalem incipit tradere ab _S.m, quae
sunt communissima omnibus naturalibus, quas sunt motus et
principium motus; et demum per modum concretionis; sive
applicationis wupwovvu.og commnium, ad quaedam Am&cﬁ:f

nata mobilia, guorum quaedam sunb corpora viventiad. (2)

i
|
I

For a brief but rather detailed outline of this owmmu_ we turn to

the ww.omsu..:s to the Meteorologica whers Aristotle oc.ﬁ_u.nwm for us the

W
A..C - Sir Arthur n_m&.smcosu The Hzthematical Theory of wm”_.r&u,ﬁ.gu

Cambridge (1930), p.
(2) - St. Thomas, In De mm:mﬁ eb Sensato, lect. 1 ﬁm&.w: Leonine), n. 2.

QV o O

- Hmu. -
study of nature.

We have already discussed the first causes of nature,
and all natural motion, also the stars ordered in the
motion of the heavens, and the physical elemenis -
emumerating and specifying them and showing how they
change into one another - and becoming and perishing in
general.

Thera remains for consideration a part of this
inguiry which all our predecessors called meteorology.
It is concerned with svents that are natural, though
their order is less perfect than that of the first
alemsnts of bodies.. They take place in ths region
nearest to the motion of the stars. =Such are the
milky way, and comets and movements of mefteors. It
studies also all the affections we call common to air
and water, and the kind and parts of the earth and
the affections of its parts. These throw light on the
causes of winds and. earthquakes and all the conseguences
the motions of these kinds and parts involve. Of these
things some puzzles us, while others admit of explana-
tion in some degres, Further the inguiry is concerned
with the falling of thunderbolts and fire-winds, and
further, the recurrent affections produced in these
same bodies by concretion.

Yhen the inguiry .Mudo these matters is concluded

let us consider what account we can give, in accordance

with the method we have fellowed of animals and plants

both generally and in detail. When that has been done

we may say that the whole of our original undertaking

will have been carried out. (1)

This Prosmium contains three parts, In the first paragraph,
Aristotle tells us what he has done ﬁEm far in the study of nature.
In the second, he tells us what subjects are to be studied in this
tract of metecrology. In the final paragraph he &mw_.”_.m us what is to be

studied in the rest of the science of nature. Here we are particularly

“._.bdmw.m.mdm@ in the first paragraph. The subjects to be treated in the

(1) - Meteorologica, I, c. 1, 338 a 20 - 339 a 9.
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|
Meteorologica do not particularly interest us now. zni do the later

!
.H.mmﬁmmm on H.ri.sm being which although part of the oH.,mmH. of concretion

have swddu.&rmu.mmm their own HUmQEPmH. mode of oo:ow.edpop the study of
)
which is beyond the g&m of this work. i

Aristotle begins the first paragraph by telling ﬁm what he has

|

studied in the Physics. !

- |

| !
We have already discussed the first causes of bmﬁﬁ.mv
all natural motion. ”

In this brief sentence, Aristotle indicates proemialiter the
|
general division of the Physics inbto two wm..n&mm It is in both of these
parts that we find the common and genseral notions the cwﬂ&wdd% and

|
importance of which we are attempting to menifest in this thesis.

The first part which is contained in Books One mbm Two is described
by the phrase 'the first causes of natwre.! In the H_,Ham,d Book, Aristotle
’ i
establishes the principles of the subject of natural ma%mbom. These

principles are matter, form' and privation. The mHmEnmuwM. is founded on

vl
very general experience and on an analysis of changs. There is no

|

attempt to specify what is the form of a particular sm,wc_ku. being, but

,H..m&rmu. the doctrine is left in a very general and o,cnﬁon.w states. There

is no inguiry into the natural bodies to verify mﬁcmdmwﬁwww change on

(L) - For the distinctive characteristics of the order ,ou. concretion
in the m&sn@ of living being see Charles De Koninck 'Intro-
duction & 1'étude de 1'8me" in Stanislas Cantin's Précis de
psychologis thomiste, (Laval University) (1948) Pp. XLvi -

xlvii. This work is most important for an cbamu.mdmb&bm of

4

the order of concretion of natural science,

- Hm.w -

the level of inorganic being, - ﬂaa &.moﬁmmu.ou is carried on first in
terms of moowmwwdm“_. owmnmm and ﬁﬂg m;vmﬁmﬁwwm“_. change is approached
‘the most o,cﬁ_.oﬁm example is mﬂd? nmsmww .gmd of the generation of man.
At .«wm end oh gm “_.onm and omu.m,mﬂ“_. m.g%. &. the Wz.md moow we lmow

the wﬁsﬁ_.w“_.mm of ogbmm ds.d oEQ in a mmumu.mp way. The §o<m.mmmm
obtained here is _oozwzmon_ mba .ﬁﬁdmw.mmp_ ”E the sense of the
Proemium. It ﬂ.ﬂ. dm smno &m&uboé no.a ,Sw mmaoumdum&u.ou but by a

detailed mm._.\muﬁubm&u.ob of msdumodm in later books.

‘In wwm Second Book, Aristotle discusses the principles of the
science of nature. qﬁu.m involves as' we have seen in Chapter One, .Fm
determination of the subject of this.science and the causes by wiich
it demonstrates. This lmowledge, too, is rather general. For example,
the principle of finality in sm.ﬁcn.w will be established but there will

be no atbempt at determining the finality of a particular organ of a

particular animal. This will come in much later steps in concretion.

The second part of the Physics is summed up in the words 'all

natural motion.! It is in this second part that the science of nature
really begins. The first two books were more or less introductory.

The subject of the science of nature is nature. Nature, however, is
defined mm ;o principle of motion and change. If we are to understand
nature, we must sbmmu.m.nmzn motion. Consequently the science of nature
mist begin with a consideration of motion. Thus we read in the first
lines of Book Three.

Wature has been defined as a 'principle of motion mna.
change,' and it is the subject of our ingquiry. We must
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therafore see that we understand the meaning of _aodu.oP
for if it were unknown, the meaning of 'nature' too soc..E
be unkmown. (1) . ,”

The mﬁc.&« of souo”_.ou“ takes up the rest of the Physics. mo.owm Three to

Six discuss Eoﬁ..ou in itself. Books Seven and Eight &.moc.mm the rela-

tionship between Eo.awoa and that which moves and that sE.c# is mowved.
Once again the considerations are very general and notify Wo& us
1confused masses' which will be made distinct in later du.ﬁ,o&m. Thus
Books Three and Four discuss mb.a. define motion, the .'.EH.MH._.W&QV place,
time and the void. It is in Book Five that we find the &.Tu..mu..ob of
motion into its species. This is most important for the m,wdmwm in
concretion for it is here thabt we will learn the formal S..Mﬁmwou of
natural science. This division will be the guide for dﬁm;ou.moﬁum of

the remaining tracts in natural science. It is very mouﬁ&. but very

important.

|
The first paragraph of the Meteorologica continues i

|
... also the stars ordered in the motion of the heavens )
and the physical elements - emumerating and mﬂoopwulsm
them... i
1
,

These few words indicate what has been treated in the mmomb& tract of

natural science, namely in the De Coelo ct Mundo.

|
Having iconsidered
i

motion in general, a universal according to predication (iniversale in

.Hﬁ.m.m&.omaaovv Aristotle proceeds to the particular, to .Ep,m species of
D ]

(1) - Physics, IIT, c. 1, 200 b 12 - 1b. 1

R |

O

" counters as he bakes his first step toward. concretion

I
. v
~

|Hmm|

motion., Now what is the Tirst kind of motion which the scientist en-

? He does not
Em&.m&mp% descend: to particular species’ of mobile being but rests in
a cmwwmﬂ._.a.mmnmﬁmuw&%. He does not immediately descend to the motion
which is E.o@o.u. to. 1iving beings, nor wc. that motion which we call
'coming to cows.m and passing away.'  He rather first encounters what
we call 'local motion.!  .Two reasons may be assigned for treating local

motion hefore any other.

The first may be H.Q:.ﬁ in Book FH of the Physics where we are

(1)
told that u.oomH motion is the primary and most perfect motion. A1l
other motion presupposes it. Conrsequently it is the most common motion
and should be considered before we descend in the order of determination

to the other spmciss of motion.

' The second reason may be deduced from what Aristotle says in the

opening lines of. tha De -Coelo et Mundo.

The science which has to.do with nature clsarly concerns
itself for the most part with bodies and magnitudes and
their properties and movements, but also with the prin-
ciples of this sort of substance, as many as they may be.
For of things constituted by nature some are bodies and
magnitudes, soms possess body and magnitude. and some
are principles of things which possess thess. (2)

"Now of the three kinds of motion that there are - motion in
respect of magmitude, motion in respect of affection, and
motion in respect of place - it is this last, which we call
locomotion, that must bs primary. ... If, therefore, there
must always be motion, there must also always be locomotion
wmo &mewﬁbs motion..." FPhysics, VIII, c. 7, 260 a.27 =~
De Coelo et Mundo, I, ¢. 1, 268 a 2 - 7.

@) -

@) -
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f
The scéience of nature has to do with bodies because the wﬁmmm of nature

are either bodies and magnitudes themselves, or possess %o&bm and
magnitudes or are principles of things which possess ,co.%mm and
magnitudes. The notion of nature is intimately linked with the notion
of the corporeal world. This is true of all nature swgmmu. it be the
nature of living beings or beings that 'come in to ,umn_.sm and pass away,!
The notion of body is common to all naturs. The Bogosu?oﬁméuv of

a body in so far as it is a body is local Hoﬂ.os.. Thus #oomu. motion
is common to all of nature. The first step in oonou.m.wwo_wu will be the
study of local souﬁ._..oﬁu of the motion of the corporeal s.o..ﬁh.u.n. Local

|
motion, however, is motion according to situs. Thus the|subject of this

first tract in concretion, the De Coelo et ifundo, is dﬁmmFﬁdema which
|
is nothing else but the corporeal world with its parts mun.u.mnmmm ac-

cording to situs. 4,

Et ideo rationabiliter videtur sententia Alexandri| quod
subjectum hujus libri sit ipsum universum, quod dicitur
coelum vel mundus; et quod de simplicibus ooﬁuou.u.._usm de-
terminatur in hoc libro, secundum quod sunt partes:uni-
versi. Constituitur autem universum corporeum ex mF._.m
partibus secundum ordinem situs : et ideo de u.u.uu.m solum
partibus universi determinatur in hoc libro, guae Hugo
et per se habent situm in universo, scilicet de corpori-
bus simplicibus. (1) !

-

The subject, then, of the De Coelo et Mundo is the universe. Following
|

the order of concretion, in this book, we should apply S,_m general prin-

ciples of the Physics to the universe Uﬂmou.mmu.% as it u.m ﬁwo subject of

local Bo..u.on. Further, since.science is the work of Hmmm,oﬂ.: and since
!

i
1
|

(1) - St. Thomas, In I De Coelo et Mundo, Proomium, n. m”
|
|
|
,

()

|Hm<|

it u.m wwovmu. to reason to impose order, within the interior of.- v.gm
(L
m.«ﬁ% of the universe, there is also an order to be followed.
First of all, one may consider the entire corporeal universe in

so far as it is to bo considered before the parts which make it up.

Thus in the First Book of the De Coelo-et Mundo, Aristotle considers

certain aEbmm pertaining to the entire universe, namely, its perfection
and whether or not it is infinite. This first part is sort of a con-
sideration of whole before parts. The whole considered here, however,
is not the potential .a.ﬂo“_.m .of which we spoke in the previous chapter.
The whole here is an actual whole and the parts to which it is owwom.ma
are not the parts of the species A.Wmu&mm Amvmowmﬁ but rather the paris

which are maooHd.._.sm to matter ?ma&om am.awu.wm.mv St. Thomas points

oc& the distincition cm.wﬁmms these two ﬁt&m of wﬁ&m in his Proemium
2)
to the Da Coslo et Mundo. The parts of the species (partes specied)

belong to the very definition of the whole. Consequently the whole
cannot be known before they are known. For example, .E.E parts of the
species of man (not of the Edmwmmv are bones and flesh etc. There
is no complete knowledge of the whole which is man without lmowledge
of these. They are wwuﬁm of the very definition of man. The parts

according to matter ?|m.u.&om materiae) are the parts according to the

individual. They would be in the case of man, these bones, this Ilesh.
We may consider the whole which is man without considering these parts

according to matter. In the First Book of the De Coelo et Mundo,

(1) - St. Thomas, In I De Coelo et Mundo, Proemium, n. 5. This
whole Proemium contains a careful study of the order in the
De Coelo et mundo. See also, De Honinck, op. cibt., pp. lxix-

(2) - Ibid., n. 2.
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|
i
Aristotle considers the whole universe in so far as it u..w opposed to
!
the partes materiae. .

Secondly one may consider the simple bodies which Hw_mwm up the
|

universe before one considers the composites which are in it. Among
|

these simple bodies one may consider first those which m«rm prior.
) |
Thus in the Second Book, Aristotle considers the om“_.mmﬂmu. bodies.

In Books Three and Four, he considers other simple do&m”m.
| .-

Et quia, ut supra dictum est, in hoc libro principaliter
intendit Aristoteles a.mdmu.aum.hm de universo corporeo et
principalibus partibus ejus, quae sunt corpora mﬁ,_wu... cia,
inter quae voﬁm imum est corpus cagleste, ideo dividitur
liber iste in partes tres; in prima determinat de univer-

so corporeo; in secunda &mﬁoﬂuﬁumd de corpore omowmmdf
et hoc in libro secundo. ... in tertia parte determinat
de aliis simplicibus corporibus, scilicet de mﬂmﬁ.,md le~
vi, in tertio libro. (1)

It will be noted that in this first step of oosowmﬁo:“ Aristotle
- considers the elements of the corporeal world. Here, roamaqmu.“ the
consideration is not of the elements as they are vuu..:ow.uumbm of generation
_ but rather of the elements according as they have Huomu..ﬂmwu in the
universe. Thus they are not considered in so far as dwmu,”a are hot, cold,
wet or dry but in so far as they are light or heavy. W
Unde et de quatuor elementis non determinatur in wmo libro
secundum quod sunt celida vel frigida, vel m.uhﬁﬁa.;pzuﬂmu

modi; sed solum secundum gravitatem et levitatem, m/ quibus
Qm,wmﬁa.zmﬁﬁ. els situs in universo. (2)

1
: |
(1) - St. Thomas, In I De Coelo ot Mundo, lectio 2, n. 8.

(2) - Ibid., Proemiim, n. 5.

,/kv
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Thus the determination of the elements in the Third and Fourth Books
1)

is dialectical and general. It is in the De Generatione et Corruptions

that they are treated as hot, cold etc. and as principles of generation.

It will further be noted dwmw in the De Coelo, plants, animals
etc. are not treated as mzow but only in so far as they have position

in the universe. Thus the universe as conceived in the De Coelo eb

Mundo is the universe of local motion.

Aliis autem partibus universi, puta lapidibus, plantis
et animalibus, non determinatur situs secundum se, sed
secundum simplicia corpora : et ideo de his non erat in
hoc libro agendum. Et hoc consonat ei quod consuevit
apud Latinos dici, quod in hoec libro agitur de corpore
mobili. ad situm, sive secundum locum : qui quidem motus
comrmnis est omnibus partibus universi. (2)

The second step in concretion may be found summarized in the

final words of the first paragraph of the Meteorologica.

... and showing how they change into one another and
becoming and perishing in general.

These few words sum up proemialiter the subject matter of the De Genera-

tione et Corruptione.

Having considered local motion which is common to all nature,

Aristotle proceeds ‘o those kinds of motion which are not common to all

(1) -~ For a study of the difference of approach to the elements
in the De Coelo and the s Gencratione see Paul Germain,
Génération et Corruption des Mixtes (Thesis presented at
Laval University) (1951) pg. L8. This work also contains
a good discussion of the order of these two tracts and the
significance of the elements in the natural science of
Aristotle.

(2) - St. Thomas, In I De Coelo et Mundo, Proemium, n. 5.
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natire. Among these, the primacy is held by change sE.oL we call
mmtmum&woa and corruption. For Aristotle, generation mﬁ& corruption
are less common than local motion in so far as the omu.mmdmu..m.._. bodies
which move locally are not corruptible. Thus, the mmoosm step in con-

,
cretion is a study of generation and corruption. i
,
|

The relation between the De Coelo et Mundo and ng.,wum Generatione

et Corruptione is indicated briefly in the last sentence'of the former

and the first of the latter.

I
I
i

The De Coelo et Mundo ends :

We have now finished our examination of the heavy mbn the
light and of the phenomena connected with them. (1)

In other words, Aristotle has completed the study of local motion. The

|
De Generatione et Corruptione takes up from there : ,

Our next task is to study coming-to-he and wmmmwsme«Euﬁ.
We are to distinguish the causes, and ‘o state theidefi-
nitions, of these processes considered in gensral - as
changes predicable uniformly of all the things that come-
to-be and pass-away by nature. Further, we are &o,wumg&x
growth and ‘'alteration.! We must inquire what each of
them is; and whether ‘'alteration' is to be identified
with coming-to~be, or whether to these different sm?wm
there correspond iwo separate processes with distinct
natures. (2) . : |

|

|

In this brief paragraph, Aristotle indicates what he is m&bw to study

in the De Generatione et Corruptione. First of all, he will study

(1) - De Coelo et Mundo, IV, c. 6, 313 b 2L. |
(2) - TDe Generatione et Corruptione, I, c. 1, 31k a 1 -'5.

)
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coming-to-be and.passing-away and its cammon causes. Secondly, he will

study growth and alteration. Thirdly, he will indicate the differences

between generation and alteration.

" In the De Coelo et EEEP the kind of motion studied was local

motion. .Eam.a kind oH..Eoﬂ.oD is the subject of the De Generations et

Corruptione ? Here a difficulty arises. Generation and corruption al-

though they are species of Es._..m.ﬁ.on are not species of motion in the

gtrict sense as was pointed out in Book V of the Physics. In what

sense then can we say that the subject of the De Generationse et Corrup-

tione is generation and corruption and is at the same time a species of

motion ? The subject of the De Generatione .et Corrupbtione is that

which is mobile according to quality. The qualitative change or
alteration which is principally studied is that which leads to substan-

tial change. The tract is called De Generatione et Corruptione in so

far as this title designates the term of the principle subject, alber-
mﬂwow. .G.v

In the First Book, Aristotle treats of generation and corruption
in gensral. In chapters ons to five, he distinguishes generation from
alteration and from Wﬂ.og. In chapters six to ﬁmbu he discusses the
pre-requisites for generation. That which is-generated is formed out of
certain constituents which combine. Combination, however, implies
reciprocal action and passion and conbtact. 41l of these topics are

treated in chapters six to ten.

(1) - Germain, op. cit., pg. 59 £f. discusses the subject of the
De Generatione. See also John of St. Thomas, Cursus Philo-
sophicus, 111, Proemium, p. 536 a Lo,
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-~ The* opening lines of the Second Book resume that s_wu..or was treated

‘in Book One and indicate the subject of Book Two. - !
|

We have explained under what conditions .oosdu.sm.ﬁo?
'contact,' and 'action-passion' are attributable do the
things which undergo natural change. Further s WO wmﬁ\
discussed 'unqualified' coming-to-be and wmmmpum..% iy,
and explained under whab conditions they are wwm&cmcum
of what subject, and owing to what cause. mLﬁ..mh,..ua we
have also discussed 'alteration,’ and explained s&,md
‘altering' is and how it differs from coming-to-be; and
passing-away. Butb e have still to investizate gm s0-
called 'elements' of bodies. (1)

”

|

In Book Two, Aristotle examines the elements. In oﬁmwdmumum one to
eight, he discusses their principles, their number, gmﬁm mutual trans-
formations. It is here that we find a proper ooumm.mmﬂm&%ou of the
elements according as they are hot, cold, wet or dry. Finally in
chapters nine and ten, he discusses the causes of woumwrwwos and coxr-

ruption.

I
|
1
|
i
|

In the second paragraph of the introduction to the ,Sodmodo.,_.omﬂom»

Aristotle indicates what he sﬂ_.“_. study in the Emdmouowomu.,.ow itself.
This book is a further step in concretion in so far as P.w applies to

|
specific areas of the universe, the general teaching about the elements

which had been proposed in the De Generatione et Corruptione. Thus
B i

Aristotle treats the movements of stars, comets, __;bﬁooamﬂmm.—..o. He also
q
treats of bodies on this earth but the name of the .nu.mm#._.mmm is taken

from that of bodies.in the heaven because they were oosﬂamw.m& superior
|
to the earthly bodies.

_

|
@) - um Generatione et Gorruptione, II, c. 1, 328 b 25 _- 30.

- Hm.w -

Having considered the first two species of motion, local and
qualitative, Aristotle procseds to a study of quantitative aodwo?

This third step. is summed up in the third paragraph of the Proemium

- to the Meteorologica.

When .26 inguiry pnﬁo &..ammm mtbers is concluded let us

consider “what account we.can give, in accordance with

the method we have followed, of animals and plants both

generally and in detail. “hen that has been done we may

say that the whole of our original undertaking will have

been carried out. -
Beginning with the De De Anima, Aristotle treats of beings which have
movement mnoo&&bm to quantity, .«rmd is Hvﬁ.am beings. Here, we will
not enter on the discussion of .gm oHd.mH. ﬁﬁoﬁmd within this last section
of natural science. BSuffice it to say, that in mmnmu.mwu it, too,
follows the order of concretion beginning with Am study of the soul in
general and then descending even to the different species of liwving

beings.

B. - Some Présuppositions of Aristotle.

In this section, it will not be our purpose to make a mimute
criticism of the teaching of Aristotle in the progressive steps of con-
cretion. Such a task would require a .mbmmwm“_.wm.a in mmoﬁ. part of natural
science. Our purpose is much more limited. It u..m. o &mmsmmm.m from
Aristotle's natural science certain presuppositions which render cbsolete
those parts of his teaching which depend o.u them. . We shall do this. in
an effort to show what part of his wm.m.og..nm mwm been oﬁgommm mam what

part remains certain, valid and as we hope to ‘show in the next chapter,

important.
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= If we were to consider one by one the conclusions mwmm%m& in the
Physics, we would find for the most part that they mmwmmﬁ on a very
general experience. To establish the notions of Em.«.me.L form, mobtion,
the infinite, place, the void, tims, it suffices to smﬁw a very general
knowledge. IKnhowledge of these does not depend on the Kmmﬁaﬂh&% of
our being able wo distinguish between that which is E.ommu. to our sense
H.mns.._.&‘ and that which is proper to the object sensed. ,mewm definition
of motion doos not depend on the reliability of our mmnmmm faculties.
Suffice it, that we know that there is some changs. _H_jp.w is a speci-~
fically different experience for motion according to bpm“.ow_ that ac-
cording to quality and that according to quantity. erouwm is experience
of a leaf changing color from green to brown. To analyze the notion

i
of motion, we do not have to know how much greemness is:in the eye,

how much in the leaf. It suffices to know that there HL a change.

The same is true of many of the considerations of the Physics. In the
study of the infinite, soms arguments are drawn from gm nature of the
four elements but there are othem,more general, which wammopbm from

i

this completely. _

|

As soon, however, as Aristotle takes the first step toward con-

cretion, he mist start spealding about the elements. 4siive have seen

above, the subject of the De Coelo ot Mundo is the cnu..éw.mm of local

|
motion. In the First Book, Aristotle discusses the parts which mako up
" the perfection of this universe. Immediately he sets mﬁoc.d showing
that there is another body besides the four elements. e,”ﬁm whole

discussion, however, presupposes the existence of the four elements.
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It is presupposed that we are capsble of arriving at knowledge of the
elements. Again in the Third and Fourth Books, the elements are con-

gidered.in so far as they are heavy and light.

As we have seen, too, it is in the De Generatione et Corruptione

that we have a formal consideration of the elements. The teaching on
the elements influences the Meteorologica and all the other natural
works. Even some of the considerations of the third step in concretion,

namely, the consideration of quantitative motion,involve the elements.

Much, then, of what Aristotle says in the more concrete tracts
depends on a knowledge of the elements. Knowledge of the elemenbs, '
however, requires a mich more detailed study than does knoviledge of

the general notions taught in the Physics. In making that detailed

study Aristotle made certain suppositions which cannot be verified and
which consequently led him into error. Large sections of what he
taught in the more concrete tracts must be rejected. But for our
purpose, here, it is necessary that we point 9.5.. ~5¢ the general
knowledge of the Physics u..m,dmu.u...mu..wu“_.m antecedent to the steps in con-
crebion and consequently verifiable antecedently to the false supposi-

tions.

We are attempting here to distinguish clearly the certain general
knowledge of the Physics from the untenable presuppositions of the
later tracts. What are these suppositions ? To answer this question

we must briefly examine the method by which Aristotle mmdoﬁﬁzm.m the

elements.
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" For the sake of brevity and clarity, we shall sw:ﬁow the steps

1

by which Aristotle determines the elements. s

(1) - Aristotle is secking the elements, namely the H.HmM.a material
|

principles of bodies.: . ”

Sed quia omnis cognitio est per aliqua prima ex quibus
definitiones et demonstrationes procedunt, et manifestum
sit quod elementa quarumlibet rerum sint prima inter ea
quae insunt rebus ".(licet aliqua extrinseca possent esse
priora puta agens et finis) oporteret quod ad cognoscen-
dum generationem corporum, prius cognoscatur quad sunt
elementa corporum generabilium et corruptibilium et qua
ratione, et ulterius quot sunt elementa, et qualia cor-
pora: (1) -

(2) - However, we do not know substantial forms ﬁn.ozw:m our sense
knowledge : y

Hulla forma substantialis est sensu perceptibilis] sed
solum intellectu; cujus objectum est quod quid est, ut
dicitur in tertio De Amima. (2) i

|

(3) - Accidental differences which are perceptible to ﬂpw senses may

reveal to us substanbial differences : X

Dicendum est ergo quod sicut habetur in VIII ammﬁmvsuawl
corum differentiae substantiales, quia sunt ignotas
per differentias accidentales manifestantur. (3) !

. i
(t) - The eloments which we seek are the principles of ‘alteration and
generation. Alteration and mmsmu.m.ﬂ.oP however, w.m@E..u.m action

and passion. Action and passion in turn require contact.

(1) - St. Thomas, In III De Coelo et Mundo, lect. 8, n.i599.
(2) - st, Thomas, In I Do Gensrations oF Corruptione, lect. 8, n. 62.
(3) - Ibid. 3

“For all those wha generate:the 'elements' as well as

those who generate the bodies that are compounded of
elements make use of 'dissociation! and 'association,!
and of 'action' and ‘passion.' (1)

But if we must investigate 'action-passion! and
'combination! we must also investigate 'contact.!' Far
action and passion (in the proper sense of the terms)
can only occur betwsen things which are such as to
touch one another; nor can things enter into combina-
tion at all unless they have come into a certain kind
of contact. (2): .

Our sense of touch reveals to us the very tangible qualities by
which the elements react one on the other. All of the tangible

qualities which we sense may be reduced to four which are

irreducible to others. These four are hob, cold, au.uﬂmbm weth.
These qualities which are the primary ones of our sensation are
also the primary gualities of the elements. These are the

qualities which reveal the elements to us.

Since, then, we are looking for 'originative sources!'
of perceptible body; and since 'perceptible' is equi-
valent to 'tangible,' and 'tangible' is that of which
the perception is touch; it is clear that not all the
contrarieties constitute 'forms' and 'originative
sources' of body, but only those which correspond to
touch. For it is in accordance with a contrariety -
a contrariety, moreover of tangible gualities - that
the primary bodies are differentiated. (3)

Accordingly, we must segregate the tangible differences
and contrarieties, and distinguish which amongst them

De Generatione et Corruptione, I, c. 6, 322 b 6 - 8.

) -
are primary. (l)
() -
(2) - Tbid., 322 b 22 - 28.
(3) - Tbid., IT, c. 2, 329 b 6 - 12.
(L) - Ipid., 329 b 18 - 19.
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A study of the tangible qualities reveals that there mu.mdn.oﬁ. which are
elementary, the hot, cold, wet and dry. These @ﬁmpw&u..mm”m may be coupled

in four ways revealing to us the primary elements, earth, air, fire
|

|
and water. ) _”

The elementary qualities are four, and any four ﬁmuém
can be combined in six couples. Contraries, howeyer,
refuse 1o be coupled : for it is impossible for the
same thing to be hot and cold, or molst and dry. ; Hence
it is evident that the 'couplings' of the mHmbS&w&%
qualities will be four : hot with dry mmﬁ E&.m.a :ﬂﬂg
hot, and again cold with dry and cold with Eo”_.md._,

And these four couples have atbached themselves bo the
apparently simple bodies (Fire, Air, Water and Earth)
in a manner consonant with theory. (1) i

Tt is in this fifth step that we meet one of the gmmaﬁ:&m.._. hypotheses
of the Aristotelian study of nature, namely that the wwu..m:m..@ and
meBmﬁde material causes of things are definable in dmﬁm of the proper

sensibles. W

!

11 importe avant tout d'en saisir 1'hypothese m.onmamﬁgn
tale : les causes matérielles premidres et '&lémentai-
res! des choses se définissent par des sensiblesipropres,
et qui plus est, par'les qualités sensibles les ,mu.zm
1¢1émentaires!. (2) : ,

_ |
According to this hypothesis, Aristotle identifies &sm&,wiﬁbr is most
fundamental in itself with that which is most mHmSmsﬁ‘B.w for us. It is
the sense of touch which is most fundamental to us and u,.& is this which

reveals the elements of material things.

,
A ..
ﬁ_.vnummmam.hm.nu..oummdoouu.zwﬁ‘osohHH,o.uuuwomwoguwwovm.
(2) - De Koninck, op. cibt., pg. 1ix. '’ w

e B

O

-La théorie conclut & la coincidence entre ce qui est le
plus élémentaire en soi dans les choses matérielles et
ce qui est le plus €lémentaire pour nous dans la con-
naissance. (1) T

The first four steps.which we have outlined seem acceptable.
The fifth, however, which influsnces so much of the Aristotelian natural
science is to be seriously questioned. Can we be sure that those
qualities iﬁ&a. wmmu.u most wzumwamb«mp to our senses , are actually the
primary and fundamental asmuu..wwmw of natural bodies. The hot, the
cold, the wet and the dry are the primary and fundamental qualities
knovn to us. A1l other sensible @ﬁmﬁ.r.ﬂ“omA may be reduced to them and
they themselves may be reduced mo gdﬁmw. In the line of sensible
quality, we can go no further in explaining them. There is no other
way of explaining to you precisely what I mean cw wmw.a than to place
your hand on a hot stove or to take with you a walk in the sun., I may
give you an explanation in terms of wvelocity of molecules but that is
only an extrinsic explanation. To lmow what w_.mpd is, you have had to
be hot. But the question arises. Is heat also the primary mwm..E.Sﬂ of
the natural body ? Is it so proper to the natural body .wwm..w it reveals
the nature of natural body as would a proper accident ? ‘This is the
question which must be answered if we are to moo.mww. the Aristotelian
elements and this is a question vhich seems m.n:__om.n impossible to answer.
Is there any way of verifying that what is most mu.m___.mswmu% in my sense

§o<ﬁ_..mam.m is most elementary in itself. How can I verify this ? The

(1) - De Koninck, op. cit., pg. lix.
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osz. possible Hnmﬁgmﬁ.n of verification is the sense ou_mmb itself

1)
ﬁﬁos being intrinsecally material lends itself very H.mpﬁo.nmbﬂ.uﬂ to a

scientific study. In this respect because of its immersion in matter,
|

‘the sense faculty is more difficult to study than the ihtellectual

. %
faculty which depends on matter only extrinsecally. ,

ku d'une part, l'organisation de la matiére mm.w plus
hétérogene selon mﬂ_m”_.ho est fonction d'une o@mﬂ..,w.wvos
moins concrétisée a la matiére, en sorte que la science
pleinement naturelle de cette oﬁmum#ro: et de sa’puis-
sance demanderait une connaissance wuovoe.awos:mﬂ.m du
corps, dlautre part, 1'étude quasi-abstraite &mm ipuis-
sances inférieures n'offre plus les possibilitésini la
fécondité de 1'étude des puissances dont les opérations
relévent davantage de 1'fme come telle... En effet,
les oﬁmﬁmﬁwonm par elles-mémes plus mmmmmmom de’la ma-
tiére, sont & cet égard plus accessibles a H_mdmﬁ.mo..
tion. Par contre, les sens externes et les fonctions
végétatives (outre que nous n'éprouvons pas ces dernié-
res) sont E.:m réfractaires a cette abstraction et de-
mandait mﬁmmu..ao& que l'on désigne les organss et @s_os
s'applique & leurs examens. (2)

If we wish to be sure that our sensations reveal to us gm elementary
pﬁmpu..wwmm ow their objects, we must study both the sense organ and the

object. But the only way ,S\. which we may study both of &Smmm is by

(1) -~ "Observation of the sense organs and their mswu.oua:msﬂ reveals
a-distinction between the impassibility of the mmsmu..wu.<w and
that of the intellective faculty. After a m.ﬂ.omg stimulation
of a sense we are less able to exercise it than before, as
8.g. in the case of a loud sound we cannot hear mmmu.u.ua imre-
diately after, or in the case of a bright colowr or a powerful
smell, but in the case of mind, .Suoci:u about an ogmo\o that
is :Hmsu.u« intelligible renders it more and not Hamm able after-
wards to think objects that are less wam“_.“_u.qu.du.m the reason
is that while the faculty of sensations is mmﬁmzmmbd upon the
body, mind is separable from it." De Amma, IIT, c. b, 129 =

29 - 129D L.

"Haec autem est differentia, qua differt ooms.._.ﬁ.o,ub.nmu.pzo.ﬂ.dm
a sensitiva, quod sentire est aliquid corporeum. ; Hon enim ope-~
ratio sensus est sine organo corporali." St. eﬁosmm » In ITT
De Anima, lect. L, n. 623.

(2) - De Kominck, op. cit., pg. 1v.

Q
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way of the given of external sensation. The sense faculty and the
obJect of 'sense are very obscure as is attested by the arduous work
of the experimental psychologist who must try to explain them. - The

psychologist uses all sorts of msthods and detours to explain our sen-~

" satlons, to distinguish them, to correlate them. This is because the

sense faculty is material. Were it spiritual and capable of reflection
on itself the task would be easier. A sign -of this opaqueness of the
sense faculty is found in the 49&., evolution of the concept of the
universe. Compare, for example, the ancient image of the universe
founded on the proper sensibles and discussed in terms of hot, cold,
wot and dry and the modern image where sensations will be described
in terms of equations taken from integral calculus. Philosophers have
become more and more aware of this opagueness and consequently in place
of the proper sensibles they have substituted mathematical constructions
to explain the sense organ and its object.

L'évolution des sciences owwoaybmsﬁm“_.mm nous permedb

de nous former une idée plus oosowm.am de 1l'épaisseur

du sens. oou%mu.mw seulement a H.mno“_.manm image de

l'univers qui s'est maintemie pendant prés de vingt

mU.mo”_.mmh les ébauches de représentations toujours pro-

visoires tracées par les wrmon.u.mm contemporaines, re-

présentations qui ne sont méme plus imaginables au

sens courant du mot. (1)

Granted the data of the problem which caxzonts us namely that

we wish to show that the elementary qualitios of our sensations are the

elementary qualities of the natural bodies , the only sbsolute proof

(1) - De Koninck, op. cit., pg. 1vi.
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would be had if we were as Eddington put it 'gods oos.amamﬁmﬁ._bm the
external world.' We. could verify the primary qualities of bodies, if
we were outside the universe looking in, examining both oE. sensations
and their objects but not by the means of sense organs. W_Hﬁm primary

qualities may . be hot and cold, wet and dry but we cannot prove it.

A WH.HQHF ?muv considering S,,bm very nature of mm%mm&.ouu e
cannot be sure that the E.Famﬁe. qualities of our sensati m:m are the
E.H.EH% qualities of nm&ﬁ.m“_. bodies. A posteriori Hmdom% has let the
theory of the four elements H.M_.H by the wayside. zm&a&ﬁ science has
abandonsd the way of proper sensibles and qualities and has turned to
a study of the common sensibles which we shall explain m&ou.ﬂ% and
quantity. This quantitative study, although it will smw,,m, very precise
our knowledge of nature and although it H.Hmm opened up <mmro horizons in
natural science, is not a qualitative study and eoumapsmsms.% will not

lead us to the elements which alone can be principles of ,Ammaosmaemﬁoa.

We have arrived here at a very important point um,w&m natural
science of .ﬁ.u..mﬁo..ﬁ_..m.. The study of nature, as we have mmhmbu begins
with very common notions and definitions dravm from mgmwmmu. experience.
As it proceeds in oomowmdu..onu it turns toward the ‘theory ,Wow the
elements. This theory of the m”_.mam.wuﬁm will have its mﬂ.ﬁmw«ﬁm throughout
the md.mmm in concretion. But the point to be remarked wmwm is that
this &:wo&% of the elements is not ‘the starting point owww.gw philosophy
of nature. Strictly speaking it does not appear i1l mmcnm,mw. the Physics,

consequently most of the notions of the Physics in no wey fall with it.

Verification of these notions is a long process,as the Hm,ﬁmdw of the

H‘\)v

N
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Physics attests but this verification can take place independantly of
the theory of the elements. The tracts in concretion will obviously
depend much more on this outmoded theory. HNevertheless, here, too we
mist distinguish that which depends on the theory of the elements and
that which does not. The principles .oH. natural bodies, mabter and
form, the definition of motion, time, place, the species: of motion as
determined in the Physics may all be verified. Nor should we be too

quick to condemn everybthing which is said in the De Coelc et Mundo.

For example, the discussion on possibility and corruptibility in

chapters 10 to 12 is still most valuable.

m.H..oE what has been said, it would sesm that we may divide the
natural science of Aristotle into two parts. There is a first part
which is very general and which depends on a ‘very common experience.
This part does not tell us very mich but what it does tell us .. ..
is certain. There is a second part which is more concrete, richer in
content but which based as it is on an unverifiable doctrine of ‘the
elements is untenable, We insist on this division in order to defend
the certitude of the first part and to show that it does not-depend on
a detailed experience. This is.as we have mentioned a negative way of
defending this certitude but it seems to suffice here. The next step
would be to analyze thess mmsm.dmn_. notions one by one and see if they

may be defended on the basis of general. experience.

In defending them, however, one must not lose sight of the fact
that they are very general and that they do not tell us very mich sbout

nature. Any attempt to defend them on the grounds that they are more
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ultimate principles than the principles discovered in m@mwgmsﬁu’
|
- science only tends to confuse their true meaning and H.m%mu_&s&w.

defence more difficult. These s,oﬁ.robmu as we have ﬁo”._.uﬂmmm. out in the
previous chapter have a universality not of causation ,cswd of predication,
They are not actual wholes but potential wholes. They mMHm only a
starting point. i
!
|

C. - The Possibilities of Concretion.

I

In this chapter we have tried to indicate the mmuMmH.wH lines of
the order of concretion as actually followed by .ﬁ.wmdoﬂ.mm and certain
pre~suppositions of Aristotle which render many of .@Hmmow steps in con-
cretion obsolete. This we have done as a way of &mdw:m?mr@aw the
certain general notions of Aristotle's natural science H.,MH.Q_H some of the
untrue particular notions. As a final section in this owm%&mu.“ e
shall add something on the possibilities of concretion ﬁrm& lie open
to the natural scientist of today. This we shall do Uo.wr as a further
manifestation of the idea of concretion and as a wu.mwmu.pwu..on for the
next chapter wherein we shall speak of the impartance owg the general

knowledge with which we tegin our study of nature.

Granted that the general and ooz.n.smmm knowledge o,w the first
part of natural science is cerbain mﬁa. granted that the 13« of concretion
by means of .Huu.ome. sensibles is more or less limited, SB”: H.E% we proceed
in concretion ? Strictly speaking, we can give no a H.VH.”._.WHH m:msm.u. to
this guestion. The process of concretion is a slow and laborious

process the direction and methods of which are known to us only after

|

O

w
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the natural scientist has discovered and used them. ﬁumw..m are, howsver,
certain general wu?ou..w.u.mm which we may establish a priori and which
may help us .mwmomwwmsm the significance of a particular mebthod used by

a scientist.

In this discussion of the process of concretion in natural
w&.mﬁo? u...w is of prime importance that we do not forget the subject
of this m&..mncm as indicated in owm@wmﬁ 9.5 of ﬁd..m work. erm. subject
is ens mobile. There ars three mm.m&.mm of motion, local, qualitative

and quantitative. A process of concretion should include all three.

Tt must also be remembered that although the way of the wu.ow._m..w
sensibles is limited, nevertheless the ultimate resolution of this
science is in the senses. While it is proper to mathematics to resolve
in the imagination and to metaphysics to resolve in the intellect, it
is proper to natural science to resolve in the senses. As St. Thomas
says the term of natural science is ths senses and we form our Judgments
in natural science according to what the senses tell us. Neglecht of
the senses in natural science results in error.

Sed terminug oowB..S..mB..m non semper est uniformiter.

Quandoque enim est in sensu, quandoque in imeginations,

quandoque autem in solo intellsctu... Eb ideo in scien-

tia naturali terminari debet cognitio ad sensum, ub

scilicet iudicemus de rebus naturalibus, secundum quod

sensus eas demonstrat, ubt patet in IIT Caeli et Mundi,

et m&m sensum negligit in naturalibus, Incidit in 6rro-
rem. (1) :

(1) - St. Thomas, Expositio in Boethium de Trinitate, q. VI, arb. 2.
This is in no way to deny thab it is common %o all human know-
ledge and consequently to all the sciences to have the senses
as a permanent principle. Resolution, however, in senses is
proper to natural science. See ibid., ad 5.
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' Thus, although the way of proper sengsibles involves pitfalls not thought
- of by the ,mno“._.mndmm nevertheless it remains true that in our steps to-

. iy - . . 4 .
ward concréfion we mist stay as close to sense knowledge as. possible.
i
How is tivis possible ? p

In the De Anima, Aristotle discusses the N.m”_.mdu..om between the
senses and the sensible objects and makes the very helpful distinction

between what we call the proper sensibles and the oougoﬁ,w sensibles.
In dealing with each of the senses we shall have first
to speak of the objects which are perceptible byieach.
The term ‘object of sense' covers three kinds of 'objects,
two kinds of which are, in our ._msmcmmmu directly per-
ceptible, while the remaining one is only Hﬁop&mb&g
perceptible. Of the first two kinds one (a) oosmpm.nm
of what is perceptible by a single sense, the o.EpmH.
(b) of what is perceptible by any and mH_. of the: hmﬁmmm
I call by name of special object of this or that:.sense
that which cannot be perceived by any other sense than
that one and in respect of which no error is possible;
in this sense colour is the special object of sight,
sound of hearing, flavour of taste. Touch indeed, dis-
criminates more than one set of different gualities.
Each sense has one kind of objecht which it &.momunmu
and never errs in reporting that what is before u.d is
colour or sound (though it may err as to what it s -
that is coloured or where thal is, or what it is that
is sounding or where thab is). mp(w objects are: s&m&
we propose to call the special objects of this oH. that
sense.

'Common sensibles!' are movement, rest, rmber,
figurs, magnitude; these are not peculiar to any'ione
sense, but are common to all. There are at any ﬁm&m
certain kinds of movemert which are perceptible co.sp by

. touch and by sight.

We speak of an incidental object OH. sense aBmHm
e.g. the white object which we see is the son of Uu.mk.mm.
here because 'being the son of Diares' is u.bou.nm:,nwu. &o
the directly visible white patch we speak of the: ,mos of
Diares as being Au.aou.mmb.nmgv perceived or seen .vu« us.

Because tlils-is only incidentally an object of sense,
it in no way as .mﬂow mmwmo.nm the senses. G.v
" Then we speak of .'objects of sense'! we refer to three things.

First of all, there are the objects which are directly perceptible by
but a single sense. We call these objects, the proper sensibles. Thus
a proper sensible is heat, I have the sensation of heat. I am hot.
This is irreducible. I can explain to you no further what I mean when
I say that 'I am hot' except to make you stand in the sun with me.
It is this type of sensible in which .m&m sense faculty recognizes
qualities and it is &E..m..wu%m of sensible sﬁ..ow we discussed in ‘the
previous section. Hﬁwo.smw this type of m.mamwg.m u.m §¢mwﬂ.wmmyw mnm
limited in whab it can bell us about the sensible world, nevertheless,
it is a necessary starting point for our knowledge of the sensible
wordd. Our natural science is an attempt to explain the things which
make noise, burn, are visibla. zm&&..m“_. m.o“_..mnoo is not a ressarch into
the meaning of abstract concepts like justice or of .Emgwam.ﬂnmu.

entities.

Among the objects of our senses, there are .m..r.mo .Eummm which
may be the objects of several senses. Heat is an object but of one
sense, the sense of touch. Color is sensible only to ﬂrm. eye. MNove-~
ment, however, rest, number, figure and magnitude may be perceived by
a number of senses. I can see an object move, I can feel it move.

I can see three bowling pins. I can bouch three bowling pins. Tt is

(1) - De Anima, II, c. 5, 18 a 6 ~ 23.
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immediately evident that this type of sensible is more capable of
revealing the nature of the physical world to us than are the proper
serisibles. Ab least, hers, we may compare senses. I mwo three bowling
pins. ~There is furbther verification by the fact that H can touch three

bowling pins. These common sensibles then seem to be truer interpreters
{

of reality than the proper sensibles. '

These common sensibles, howsever, have another oﬁw&mnﬂmﬁmﬁn
which is even more important. All of them may be H_mm:o,wm to quantity
n.vu. to modes of quantity. This is obviously true of BEP.,_W.BH and
magnitude. Figure is reducible to quantity in so far me it is con-

cerned with magnitude while motion and rest involve the’ notions of one

and many. :

Sensibilia vero commmuniz omnia reducuntur ad pﬁm&ﬂ&mn
tem. Et de magnitudine quidem et numero patet quod
sunt species quantitatis. Figura autem est gualitas
circa quantitatem, cum consistat ratio figurae in ter-
minatione magnitudinis. Motus auntem et quies mmﬁ.&.g|
tur, secundum quod subjectum uno modo vel E.E.u..gvm mo-
dis se habet secundum magnitudinem subjecti vel localis
distantiae, quantum ad motum augmenti et motum localem;
vel etiam secundum sensibiles qualitates, ut in motu
alterationis; et sic sentire motum et quietem mm% quo-
dammodo sentire unum et multum. Quantitas autem!est
proximum subjectum qualitatis alterativae, ut superfi-
cies coloris. (1) |

Thus,although the common sensibles are perceived by means of the proper

sensibles, nevertheless they are in a wey anterior to these gqualisizs

"in so far as they are reducible to quantity which is ,S,rm subject o

(1) - Summa Theologica, I, q. 78, a. 3, ad 2.
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quality. From this point of view, they are quantitative determinations
which are anterior to sensible qualities., ¥nowledge of them gives us
a chance to bypass some of the obstacles which block our way to know-
ledge by means of the proper sensibles .ﬁ_, v?u&wﬂ.v since they are
quantitative determinations, they may be known by measure which is our
means of knowing ﬂdmndwdq..ﬁ 2 vewm% allow themselves therefore to more

precise study than do the proper sensibles.

When Socrates stands in the sun, he may feel unbearably hot.

Plato, who at the moment may be suffering from chills might wish the
sun were much hotter. At such a moment, an objective study of heat. or
even the amount of heat would be practically impossible. If, however,
Plato and Socrates agreed that they would take as an objective norm of
heat, the length of ‘a column of mercury when subjected to the same sun,
a certain amount of cbjéctivity is arrived at. Of course, they must
also be sure of the pressure to which the am.u.os is mﬁg.m.o.a.. so that
they can compare their findings with those of Aristotle who ig far avay
and. who will join them in their study of this phenomenon called heat.

It is this way of cormon sensibles and measure which modern science has

(1) - "D&ja & cet égard il faub envisager un double rapport dans
le sensible commun. HNous le connaissons d'abord sous la dé-
pendance de quelque sensible propre. Ii faub ou voir, ou
toucher, la grandeur, le nombre, la figure, le mouvement.
Mais ce que nous percevons sous la dépendance d'un sensible
propre est en méme temps le sujet des gualités sensibles.
Clest précisément ce rapport d'antériorité qui doit attirer
notre attention. A ce point de vue, les sensibles communs
sont des déterminations quantitatives antérieures aux quali-
tes sensibles... L'attention 3 ce rapport d'antériorité
permet un premier recul devant les objets.!". De Koninck,
op. cit., pp. 1xiv - Ixv. ’

(2) - T¥or measure is that by which quantity is known." Metaphysics,
X, c. 1, 1052 b 20.
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s o, . . | .
taken in its steps toward concretion. - It is steps in concretion such

i

as these which will take place today of much of what is.taught in the
. ) ;

De Coelo et Mundo, the De Generatione et Corruptione mbw the Meteorolo-
gica. '

It should be noted that steps in concretion vhich have as their
starting point measurement of common sensibles, will zm¢mw Jead us to

demonstrations of the reasoned fact as explained by Aristotle in the

Posterior Analytics. They will lead to a sort of mmaoﬂwwmﬁwou of the

fact and to a sort of dialectic. Demonstration as we have seen in

Chapter One depends on knoviledge of causes and Q.mﬁ.mnwunw%ﬁ. The defi-

... nitions, however, which are given by way of common sensibles, that is

.Sum definitions of modern mathematical physics are not ammmbdwm“_. defi-~
1)
nitions in the Aristotelian sense of the word. They are neither in the

H.U.Hm.d nor the second degree of abstraction as m.xw”_.mwumm,m..b Book Two of the

Physics. The definition of heat arrived at by the warm'Socrates, the

|
chilled Plato and the distant Aristotle was different than their defi-

nition of man, cab or horse or even of motion. The notion we have of
. 3 N i

man is abstracted directly from reality. The degres.of M.wmaﬁmum.«ﬁ.m“
however, of which Socrates and Plato speak is not ou&gmﬂ by .an imme-
&.mﬂm abstraction from reality. First of all, they w.m<m., ‘to agree that
they will use a tube of Aamn_m:&% as their base. ?Hgmﬁ,w they nust agree

on the pressure to which this tube M.m m.ﬁdu.mo&mm. umﬁwuswasm pressure
. {

(1) -~ For a study of the definitions , laws, theory and Bmdromowom.k
of mathematical physics see, Emile Simard, La Nature et la
moH&mm de la Méthode scientifique, @zm.omnv Ies tH.mmvmm Cniver-

sivaires Laval (1956).
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wm mw._o._.bmu complicated procedure where the scientific obm#mﬁon.m of
Plato and Socrates enter. Finally, their definition of a degree of
temperature is in terms of measurement. Measure, however, of a con-
timum is always only approximate. There is not the rigorous definition

which is required for true demonstration.

oosmmp.sm:ﬂ% the definitions which we arrive at by means of the
measurement of common mmsdeHmm are not the strict definitions necessary
for Qwaou.mwwmﬁ.oz on..awm mmumosmm fact. They may, however, be used in
a sort of a mmEo:.mﬁum&wol of the fact or in.a sort of dialectic. We use
the expression 'sort of' purposely. In strict demonstration of the
fact we argue from an effect to cause. Thus Socrates arguing from the
proper sensible of smoke argues to something which he will also explain
.wu terms of proper sensibles, namely, fire. Arguing from this vaguely
visible cloud which darkens the sky over one place and which affects
the nostrils in a certain way, he argues to the existence of .samething
which appears red, which burns ones skin and which destroys a piece of
wood. Even though Socrates cannot explain the reason for either cause
or effect, he knows that where there is smoke there is fire, The two
'facts' exist. Once, however, he begins to discuss his mathematical
physics with Plato, onee he discusses the H.mu.mﬁoumﬁwm of measure based
on a bar which he and Plato have set aside in mmw.”.rm.._,. his argumentation
is a bit different. He may argue from effect to ‘cause from fact to
fact dc..w they seem to mean something different than .«wo facts of smoke
and fire. eum fact which is the effeet from which _pm argues depends

largely on his convention with Plato, on the moosu.mo% of his rule, on
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I

" the operations which hé performs. A meter is not something he meets

in reality as is smoke. The meter depends on the factors explained

sbove. Arguing then from this kind of !fact' he should arrive at the

" same kind of 'fact.! The cause will also be wwoﬂmm.oumu,.v approximate
|

and operational. These kinds of facts seem to lend &Wmimmu.dmm to a

'sort of! demonstration. The argument approaches strict argumentation
but is not exactly the same thing. :

The dialect, too, is a fsort of' dialectic. Dialectic as opposed

to demonstration may be defined as argument from the common and probable

‘rather than from the proper and certain. We use dialécbic argument

when we are incapable of defining a subject and when nommmmﬁma.wﬁ_w re

e *argue from something extrinsic o the defimition. We oyuﬁo& attain the

essence of the subject, consequently we try, as it :mH.P o surround
() |

-it arguing from <TOmoi which in Tatin we call loci. H_onrm is extrinsic
|
“to the subject, yet it helps us locate the subject. Dialectic is ex-

“trinsic to the subject, yet it helps us to locate the mﬁ,,uu.mo.w. It

: ! (2)
does not give us strict science, yet it is a preparation for science.

(1) - "Oportet igitur ut in hoc negotio topice vwoom@m&g& , osten-
dendo in quibus rerum habitudinibus, ut in @:H,c:unra locis
clandatur ignoti notitia, quod scire'desideramus w&oﬁ.wou.
quod etiam haec scientia liber Topicorum vocatur. .,. Et iden
dicitur dialecticus, quia procedit ex vu.ocmdu.uu.gm. .. Ex
commnibus autem &.oo > quae vel in pluribus vel ini omnibus
inveniuntur, nén profundata in ipsis, sicut profundantur pro-
pria et mmmma.? alia, sed quae apparent in superficie stabim."

. St. #lbert, In I Topicorum, Tract. I, caput 1.

(2) - Est autem wEiTe ad Tria, ad exercitationes , eb ad obviatio-

: ‘nes, et tertio ad secundum Philosophum disciplinas’ ) id est,
quae sunt secundum UEomooE.mB " Tbid., caput 5.:

3

O

S
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Knowledge by means of measuremsnt of common sensibles has some
of the characteristics of dialectic. The conventions and constructions

of the mathematical physicists bear resemblance to the loci. There is,

however, one difference. "Dialectics since it is a way to science,
should bear on the universal, but many of the definitions of Socrates
and his fellow mathematical physicist, Plato, are not based on universals.
In speaking of temperature, they speak of the length of a column of
mercury. This length is measured on the basis of a bar in Paris which
we call the meter. The meter, howsver, is not something abstracted
from reality as is the notion of 'man.! The notion of meter must be
ultimately reduced to a single bar which .is carefully preserved in -
Paris vnder certain conditions of temperature and heat. Strictly
speaking that bar cannot be measured in meters for all measure depends
on a norm but the only norm for a meter -is the bar itself. This bar
is a singular bar and consequently it may be questioned whether or not
it is a sufficient foundation for dialectical argumentation which must
be based on universality. ﬁm shall go no further into this point here
for it is not our purpose to give a critique of mathematical physics
but merely to indicate some of the possibilities of concretion in the

philosophy of nature.

There is, however, another detour taken by mathematical-physics
in its study of nature which mWqu..nw be briefly outlined here. It'is
a detour which-is closely allied to the fact tliat mathematical-physics

proceeds by way of measurement. This detour is the detour by way of

symbols. The subject of symbols is rather vast and demands a mich more
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(1)
thorough study than-we intend here. Here we will but indicate the

possibilities of concretion by way of symbol. The bm&z.p;mu. science of
Arvistotle proceeds for the most part by way. of names. zmdrmSmﬁwomP:
physics proceeds by way of symbols. It is most go&&mﬁw to distinguish
the two. Aristotle has left us a basic discussion of <Em+. he means
by 'name' in the Peri Hermeneias A 2 \mm distinguishes it cmHmHEP% from
what he calls the 'infinite name.' He has not left us iﬁw a study of
the symbols of mathematical-physics. This study we SOE.QM have to do
ourselves. Nevertheless, a good starting point would be ithe basic
text of Aristotle on the 'name! and 'infinite name.! H?”szmwmu.u this
may be said. A name signifies a determined nature, sE.E an infinite
name signifies pure indetermination. The name ‘'man' mﬁmb,_,mm for an
unum per se. 'Non-man' is pure indetermination., A symbol stands more
or less between the two. The ebymology of the word un.mw,n throw some

. light on its meaning. It comes from oOp and BAAAEIV virich are
the Greek words for 'with' and 'to throw.' The o.awsopom..mm indicates a

throwing together without order. Thus the Symbolum bﬁomﬁowowg is a

- ' throwing together of articles of faith. Now the symbols ,W.ﬂow mathematical
physices (and here we are making a tremendous leap from one imposition
to another) mean that under one sign we are throwing together many

disparate elements. There is not an unum per se here as in the case

of man but the mind is imposing unity on a number of disparate elements.

Thus for example we have the symbol T. This symbol does not
|

(L) - For a brief but careful study of names and muédon, see
C. De Xoninck,'MNoms et Symboles" (Cours d'été de Eﬁu.omon
phie) Québec, Doyon. (1955).

@) - Peri Hermeneias, c. 2, 16 a 19 - 16 b 5.

Pam
()

A——_

uu.mm..

stand for a notion immediately abstracted from nature, as man, horse

or potato. It stands for a mumber of disparate elements. There is a
tube of Smug whose length I measure by means of a meter bar in Paris,
whose weight is debermined mwsﬂmu@. This tube is subjected to a
certain wu.mmmﬁ..m (which is mwo,_&mw noﬂo,u.ﬁﬁo: H have not immediately
abstracted from reality ‘S.Hd ._?u..g also has been constructed). I put
this tube in the sun. o.s the scale, I rcad 32. Thus I say that T is
32, This T stands U.ﬂ..oH. all of these elements S.ﬁ.osu together and
unified by the mind. It is symbols of this nature which are used by
mathematical-physics and which have revealed very mch about the nature
of the physical world.

Although the measurement of the common sensibles and the use of
symbols have opened up new pathways for our knowledge of nature, it
mist not be thomght that they ezhaust the possibilities of concretion.
There is still a natural mmu”.muom of aouﬁow experience and of vords.
There are large areas of natural science which transcend the common
sensibles and symbols. There remains large sections of the De Coelo,

the De Generatione and the De Anima which are most important for our

Imowledge of nature. Here we have bubt indicated some other ways of
concretion which mist be taken into account if one wishes to employ all

the means possible for furthering knowledge of nature.
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D. - An Objection,

———

It might be objected against these Possibilitigs oww c .
the general outlines of which we have indicateq that th, u e
really steps in concretion., The idea of conerotion im MM muo not
from the abstract and general to wwm concrete ang par &Mosww that we go
_ science, however, knows nothing about the abstract ang o ,B, e

- 5 :mumu. principles

of the Physics. Consequently its use of corm

% sonsibles, , synbol ete

*s completely independant of the knowledge of the Physics 2
_ . YS1lCs ‘ang can i
no way b ; —_— in
y be considered as a step in coneretion frop the

This objecti general notions.
Jec ion may be backed up by the Very definition !

. XX T o -
given us by St. Thomas . of concretion

Unde et scienti :
S olam naturalem incipi !
sunt commnissi : neipit tradere :
et dwwnww.ﬁmwawmﬁuw omnibus naturalibus, quae Mc ois quas
nu.mwwom“.rm-ﬂ.% 5, 9% demm processit por Scw.n fotus
ad » Sive applicationis principior “ocum con-
quaedam determinata mobilia, (1) W cormmniug,

If mod i i
o. ern mathematical physics proceeds by vay oy Iheol. K
Symtol, K i
o1 N . . + 11OW can it be
an application of +he Physics which Proceeds wit) ,
= = Wilth words?

For the moment thig objection can be Partial
Atd

» . ansvered
pointing out that historically modern mathemati ”
RAtTeal-phisics fhas grovn

up in a 3 i
p world which has its traditions rooted in thae ,
the phiy 3
nature of Arist is mi Ty of
otle. This might be a rather mgative oy .,
o n oo s argament bhut
ct that modern mathematical-physics did not, 7 o

. SDOW Uy an .
philosophies. SWUD among Griental

t grew up i N, X
p in the west 1t4
T ern tradition, Mt 2 thox ST
%L G more commlete
A 32

answer to this objection will be
canvter vhare we

given in the next

. s s
will show the importance of this general knoviledg
Q.

(1) - st. Thomas, In De Sensu et Sensato

—— a0, lect, 1. n. 2

'CHAPTER SEVEN.

THE IMPORTANCE OF GENERAL KNOWLEDGE.

Recently at a meeting of philosophers and scientists in which
both presented their views on the relations between classical natural
philosophy and modern science, a scientist presented as more or less
typical of the modern scientists attitude toward natural philosophy

the following brief report.

The type of physical principles used in pre-Galilean
science would not constitute a significant contribution
to modern science for several reasons :

a. They are already used by scientists who do, in fach,
inguire about the !four causes,” without calling them
such. For example, in discussion of waves on the surface
of water, they consider the material cause (water ), the
wave pabtern (form}, the disturbing vibration (efficient
cause), and the resulting transfer of energy across

space (final cause).

b. They are trivial, i.e. they are obvious conditions
of thinking but contribute little or nothing to sclving
concrete scientific problems.

¢. They are applicable to the macroscopic world. but

modern developments suggsst that they do not apply to

the microscopic world. This was illustrated by the

paradoxes of the wave and the particle aspects of elec-

trons passing through siits. (1) o

For the purposes of this thesis it will not be necessary to
discuss either the first or the third of these comments. mo..“«m<mp... it

will be useful to discuss the second according to which the physical

(1) - Kane, Corcoran, Ashley and Nogar, Science in Synthesis,
Dominican Collsge of St. Thomas Aquinas, River Foresdb,
T1linois (1953) pp. 52-53. The session to which we refer
was held in 1952. Science in Synthesis is the repord
issued by the staff.
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they do not help to solve concrete physical problems. H.n may be granteq
that these principles dé not help to solve problems sE..mr are posed in
terms of common sensibles, numbers and symbols and if iu..m be the
definition of 'trivial! then they are trivial. The Aristotelian notions
of matter, form and motion are in no Wway necessary for the working ocn
of a wmu.wm.ocubu. problem, If, however, the scientist wishes to locate
his science in the whole realm of human knowledgse, u..soubw&bm his own
science and metaphysics, these notions are far from .nH.“.ZWm”_. but are
rather most important. It will mm the purpose of this o,w.mw.wmu. to show
the true importance of the general principles of Emﬁo.mmu.mﬁw natural

science. .The status quaestionis may be put briefly as follows.

Granted that the confused and general lmowledge of sm&ﬁm is certain,

what is its value and importance- ?

The general and confused lmowledge spoken of Wmu.ﬁ. is the lknow-
ledge which is acquired in the Physics. However, it mWoﬂH@ be noted
that m..au« knowledge which doés not manifest the ultima mﬂmou..mm and its
properties is in a way general and confused. The last m,wmwm in con-
cretion is reached when the ultimate species is knowm. ,ﬂEm any lnow-
ledge zbove that of the ultimate species may be considered as general

~knowledge. In comparison to the Physics, the De Coelo et Munde and

|
the De Generatione eb Corruptione are considered to be steps in con-

cretion but they in turn are more general than later treatises. The
De Coelo,for example,is further removed f£rom oonnu.mdu..os,,,m&rmb is the

Meteorologica. In this chapter, general and confused knowledge means

for the most part the knowledge .of the Physics.

()

S~
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In the climate of opinionof the twentieth century there is an-
other precision which must mm made on the meaning of general and confused
knowledge. For the modern man, any knowledge which is not expressible
in measure and number is mmbmu.m“,_. and confused. Even the later steps
in concretion of Aristotle's natural science would be considered
general, confused and inexact. It may be noted here that this notion
of the 'exactness' of modern science as compared to the 'inexactness!'
of natural philosophy may be overstressed. In the first place measure
of a contimmm is always only proximate and is never completely exact.
This from the very nature of amm.m:..nm.ﬁ_. vmmnozmu.uq the general definitions
of natural philosophy are very exact even though they contain gmﬁn..

subjective parts only in confusion.

Here it will not be necessary to go into a detailed account of
‘the ooﬁ.&obd of this general knowledge. Suffice it to point out the
more important notions. It includes the intrinsic principles of mobile
being, matter, form and privation; the defihition of nature and the
establishment of the causes found in nature; the definition of motion
and its conditions both intrinsics and extrinsics , such as the infinite,
place and time; the division of motion into its species of local,
gualitative and quantitative; and finally it includes the relation of
the moved to the mover and to the prime mover. Of what importance are
these notions ? We shall answer this question both negatively and

positively. First of all, we shall deny to them an importance which at

(1) -~ Concerning the proximate character of measure see Simard,
op. cit., pg. 72 and De Koninck, op. cit., pg. lxix.
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‘$imes is attributed to them and which does not seem justified. Second-

1y we shall indicate their true importance.

A. - False Notions of the Importance of General w&oﬂ.mmﬂm.

In ascribing importance to the general notions .oﬂ&rm Physics,
it only confuses matters to ascribe to them an uﬂa%owdmbwmm which they
do not have. Their importance is not rooted in the factithat they are
a metaphysical study nor in the fact , bhat they are an; ultimate
- study of that which is studied only proxdimately in muemgms.n&. sciencs,
The Physics is not a tract in metephysics nor does it HH._.mH.om more deep-
1y the nature of ens mobile than do the experimental mou..,vgmm. We shall

discuss both of these points.

First of all, the general notions of the Physics-are not meta-
physical. There is abundant evidence for this both in the text of
Aristotle and from an analysis of the notions &rmammwe.mmww. As was noted
in the first chapter of .S%.m thesis, when Aristotle determines in
Book Two of the.Physics Aw.m.o subject of natural ﬁsu..”_.omo@ww.. he does not
bother to distinguish it from metaphysics. There is no:need. As the
human intellect approaches the study of nature it knows ,m&:m world of
rathematics and the world of motion. They must be distinguished.

It does not, however, know the world of metaphysics. The subject of

metaphysics is not arrived at by a more general abstraction as though

by proceeding higher and higher in the line of total abstraction, the

(1) - Physics, II, c. 2.

N
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mind would finally arrive at the notion of being. The being of meta-

wg..mwwm includes wwg ‘sensible and m.mwumu_mwmm substance. . Separated
substance, however, is not obtained by abstraction but u...m known only

.cw means of m....mmaouammw.mwu..oﬁ. H.w does not m.ﬁ...mu...om to go from man to
animal to mﬁdmﬁmwm.m to .cm;u.bw. in ou.mmu. to arrive at the subject of
metaphysics. -Thus before the human mind comes in contact with the
world of metaphysics, it must make a demonstration the elements of which

are found in physics. Consequently in the Second Book of the Physics,

since Aristotle has not yet demonstrated the subject of metaphysics,
he feels no need to distinguish the subject of physics from the subject
of metaphysics. The subject of rhysics is not as the subject of

1)

mathematics 'in thought separable from motion' but rather is immersed

in matter and in motion.

In the Sixth Book of the Metaphysics vhere he distingnishes the
sciences one from. the other, he explicitly states that if there is no
immovable substance,. physics is the first science. The existence of
immovable substancs, WSBJBW“ mist be demonstrated. Consequently before
one has made this demonstration, there is only the science of physics.
As yet there is no metaphysics. .

We answer that if there is no substance other than those

which are formed by nature, natural science will be the

first science; but if there is an immovable substance,

the science ow ‘this mist be prior and must be first philo-
sophy, and universal in this way because -it is first.

(1) - Physics, II, c. 2, 193 » 33.
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" And it will belong to this to consider being qua being
- both what it is and the attributes which belong' to it
qua being. (1) : :

It should be b.oﬂmm here that by 'first science,’ ‘ﬁ.wmﬁoﬂm vsmmmmv not
that which is first known but that s.s..w.or studies first owﬁmwm.

St. Thomas, too, is clear on the difference between the two.
In his Proemium to the Physics, he places the.subject oﬂ natural philo-
sophy and consequently the general notions of the mg‘mu.b,w in a different
degree of abstraction than that of metaphysics. .Sciences are distin-
guished according to diversity of definition. The Qmwwmw.ﬁosm of
metaphysics prescind from matter but the definitions of smgmu. science
and cmnsequently the definitions of the Physics include W?m&dmwmmv

It might be objected that despite what E,.”._.m.wo.ﬂ.o ””H«..EQ St. Thomas
say, the general notions of the Physics have a Em&mwgﬁmu.,.mwmu. character.
First of all, they are extremely general; much more mmn&&. than the
definitions of the more concrete wu.m..o.wm of Aristotle. m,ﬂmoosau_v1 they
seem to involve notions studied in metaphysics. For example. the
definition of motion is given in terms of act and potency. It is
defined as "the fulfillment of what exists potentially, in so far as
it exists @oams.ﬁ._.mﬁ,%._mr vﬂﬁm definition, however,is .Sum,, fundamental
definition of the Physics. Consequently the Physics appears to be a

metaphysical study.

(1) - Metaphysics, VI, c. 1, 1026 a 27 - 33.

(2) - Bt Tomas, In I Metaphysicorum, Proemium. ,

(3) - St. Thomas, In I Physicorum, lect. 1, n. 3. See :also
St. Thomas, In VI Hetaphysicorum, lect. 1; Expositio in
Boethium de Trinmitate, q. V, a. 1.

(4) - Physics, III, c¢. 1, 201 2 10 ~ 11.

N
i

\_/
- 193 ~

On neither count is this objection valid. First of all, sciences

are not &m.ﬁsmﬁ...mrmm ,Bmw.mu.w wooom&.um to degrees of generality. If by

“a process of botal abstraction,the intellect proceeds toward greater

and greater universality, the universality is that of the universal in

predication (universale in praedicando). This abstraction gives a

potential whole. Substance is more upiversal than animal and it is at
the same time more potential., This is not the subject of metaphysics.
Metaphysics seeks universal causes not universal predicates .G. vooummmcmi..n
ly the greater generality of the notions -of the Physics as compared

with notions in the more concrete treatises of natural science, in no

way implies that they belong to metaphysics.

Secondly the words 'act' and 'potency! in terms of which motion
is defined are not the act and potency of the Metaphysics. Act and
potency as. discovered in mobile dmmbm. are more known to us than act
and potency as we discuss &Wms. in .amdm..usﬁwom. It is by the first that
we come to the latter. &Em in the Minth Book of the Metaphysics when
Aristotle discusses act and potency, he clearly states that although
act and potency are more properly applied to mobile being, nevertheless
we must go beyond them to get the act .m.ba potency discussed “5 meta-
physics. .

And first let us explain potenoy in the strictest sense,

vhich is not the most useful for our present purpose.

‘For potency and actuallty extend beyond the cases that
involve a reference to motion. But when we have spoken

(1) ~ St. Thomas, In I Metaphysicorum, lect. Nu. n. b6,
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of this first kind, we shall in our discussions of
actuality explain the other kinds of potency as well. (1)
In his commentary on this passage, St. Thomas points -oub'that it is
only after we have studied act and potency as applied t0:mobile being
that we will be able to understand it as applied to the intelligible
substances. This is according to the proper order of kngwledge which
proceeds from sensible things which are more manifest to'us. This is
so true that even in metaphysics where we are not primarily concerned
with mobile being, it is necessary to first speak of wodmuc% with
regard to mobile being in order that we understand it as’applied to the
separated substances.
Sed cum dixerimus de potentia, quae est in rebus mobili-
bus, et de actu, el correspondente, ostendere poterirms
et do potentia m.w actu secundum quod sunt in rebusg in-
telligibilibus, quae pertinent ad substantias separatas,
-de quibus postea agetur. Et hic est ordo oon<msumsm.
cum sensibilia quae sunt in motu sint nobis magisimani-

Hmmdm.MdHanUmHmmamggag oomﬁdwoumsmﬁvm&muu
tiarum rerum immobiiium. §

Hn quo etiam apparet sensus alterius litterae epmm sic
habet, "Et quidem potentia quae dicitur proprie, non
mou_ba utilis est ad quod volumus nunc® : guia licet po-
tentia quae est in rebus mobilibus maxime proprie:dici-
tur, non tamen hcc molum dicitur potentia, ut dictum est.
Et utilis est ad praesentem Hs.nmi..u.oumsu non quasi de

ea principaliter intendatur, sed quia per eam in alias
potentias devenimus. (2)

For Aristotle and for St. Thomas who was his faithful disciple

in this matter, there are three distinct sciences, natural science,

(1) - Metaphysics, IX, c. 1, 1045 b 36 - 1046 a L.
(2) - B, Tnomas, In X 3 mdm“oF\mu.ooH.ch lect. 1, nn. 1771-1772.

O
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-« mathematics and first philosophy. The Physics belonged to the first

group. Consequently.the. notions given there are specifically different

from the notions of the Metaphysics. One does not simplify matters

by appropriating the first degree of abstraction to modern experimental

scilence and then because this seems different than the Physics of

Aristotle relegate this latter o Metaphysics. This only distorts the
true meaning of the Physics,. confuses it with the Metaphysics and in
2 way compromises them both. For unless the way.is prepared for
metaphysics by natural science, there is no metaphysics. The first
sclence which eB learn is natural science, .aw.m subject of which is
obtained by abstraction. The subject of metaphysics depends on a
amsosm.numdwob. If we are mo& capable of demonstrating the existence
of separated substances, there is no Bmdmww%mwnmvﬂd oun_.% physics.

Physiecs then would become the supreme mgmn.ow.

Secondly, the importance of the general notions. of the Physics
does not lie in the fact that they are the result of a.study of the
ultimate causes of natural w&bm while experimental sciences are the
result of a m._.a.m% of H.,H..Sahm&m causes. Setting up terminology as this,
it seems that we Esm&m&muua award dﬁm wP._.a t0 natural philosophy in
so far it goes more profoundly into things than does mathematical~
physics. The difference between the philosophy of nature and experi.-
mental science is not based on .gm fact that one is ultimate, the other

_ proximate but rather on go. fact that mnm is general the other particular 5

_that one is demonstrative while the other is dialectic, that one uses

. words while the- other frequently uses mus_mo“_.m.. The words 'ultimate!




o

-and. ‘proximate' do not seem to express bthese ideas at all. Tt is trus

- 196 -

 tbat demonstrative kmowledge is more perfect than dialectic, that words
are.more perfect than symbols but in the case of natural philosophy the
-demonstrations are restrained to 'a very general level mm& do not really
tell us very much. - The ideas discussed are unmiversal .cd% this is the
universality of predication which is more potential &Smﬁ actual.,

Ve know very little aboubt nature at the end of the Hugm,u.,.om. And we

are not content with the poverty of our kmowledge.

In his commentary on the Meteorologica, St. ﬁ).os,mm is very clear

. .ob.ﬂu..m. In sciencs as n._.u.um&cHou .nwm& which is in wo&msSx is not %m»...
perfect. Knowledge, however, of the general and universal is still
,H,Boﬂ.onmm in potency. For example, to know that man is animal and
nothing more is amum”_.w Imovledge .“.E potency. wbos”_.mmmmﬁu.m in act when
the complete definition is kmown. Thus for the wmu.n.mn.ﬂ._,..ﬁou of science,

- it does not suffice to have general and common knowledge but one mst

proceed to the proper and distinct knowledge of species.

Sicut in rebus naturalibus nihil est perfectum dum est
in potentia, sed solum tunc simpliciter perfectum est,
quando est in ultimo actu; quando vero medio modo se
habens fuerit inter puram potentiam et purum actum,
tunc est quidem secundum quid perfectwm, non tamen sim-
pliciter; sic et circa scientiam acciditb.

Scientia autem quae habetur de re tantum in universali,
non est scientia completa secundum Wltimmm actum,: sed
est medio modo se habens inter puram potentiam et ulti-
mum actum. Nam aliquis sciens aliquid in znuqm&mﬁu.“
scit quidem aliquid eorum actu quae sunt in propria ra-
tione ejus : alia vero sciens in universali non scit
actu, sed solum in potentia. Puta, qui cognoscit’ homi-
nem solum secundum quod est animal, solum scit sic par-
‘tem definitionis hominis in actu, scilicet genus &jus

O
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&..H.Wmumndwmm ‘autem constitubtivas speciei nondum scit

. actu, seéd potentia tantum.

Unde-mariifestum est quod camplementum scientias requi-~
Tit quod non sistifur in commuribus, sed procedatur us-
que -ad -species : individua enim non cadunt sub conside-
ratione artis; non enim eorum est intellectus, sed sen-
sus. (1)

If we say that the general knowledge of the Physics is ultimate
we really have no need to proceed further. The word 'ultimate' seems

more apb for expressing the universal cause (universale in causando)

than the universal in predication (universale in praedicando). The
universal cause, IO.Smdnu., is known only at the end of the Physics and is
studied more carefully at the end of the. wmm.amvg.m.wnm. The common
meaning of the word 'ultimate! would refer it to the ultimate in
resolution not the ultimate in predication. It should apply to that

which is in act rather than to that which is in potency.

When Aristotle denominates as 'proximate'! the causes dis-
cussed. in the more concrete Hum..u..wm of natural science, this is a !‘pro-
ximate' not opposed to 'ultimats' but opposed to causes which are
'first,' that is first known %o us mb.@ 'remote' that is, more general.
This should be clear from the H.oH_.Qﬁ.bm passage of the Metaphysics and
St. Thomas' commentary on the same.

Whenr one inquires into the cause of something, one should,

since 'causes' are spoken of in several senses, state all
the possible causes. E.G. whabt is the material cause ‘of

(1) - St. Thomas, In I Heteorologicorum, lect. 1, n. 1.
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man ?- Shall we say ‘'the menstrual fluid'? What is

the moving cause ? Shall we say the 'seed'? The formal
cause ? His essence. The final cause ? His end.. Bub
purhaps the latter two are the same. - It is the:pro-
ximate causes we state. What is the material cause ?
We mist name not fire or earth, bub the matter peculiar
To tne thing. (1) i 7

St. Thomas' commentary on this passage is quite clear. Here Aristotle
is o@@omwaw proximate causes to first causes, that is,causes which are

first knowm and consequently are universal and H%mﬁ.mo&.,

Ostendit quod non solum oportet assignare omnes causas,
sed etiam oportet dicere causas proximas, ut incipiendo
a causis primis perveniamus ad causas proximas. Per
causas enim primas habetur cognitilo de re aliqua solum
in universali et imperfecta. Per causas autem proximas
habetur cognitio rei et nerfecta. Sicut si quis guae-
rat causam materialem hominis, non debeb assignari pro
causa, ignis aut terra quae sunt materia communis omnium
generabllium et corruptibilium, sed debet assignari
propria materia, ut et caro, et os, eb hujusmodi. (2)

If the discussion of general notions such as found in the Physics

is called an investigation into ultimate causes, it is quite possible
that modern scientists will be misled as to the meaning of natural
@awomowm%. .HH, this knowledge is really ultimate, there is no need

for progress in the mwrmu.m. in which it is found. If .Eum&,m is no need
" for progress, the assumption should be that this Hn.uosu.mnm,,m has reached
its perfection. 4 mo”._.mn.wu..mﬁ.. however, when told this, vwill instinct-
ively although probably not distinctly realize that it is “H.mmu.u.% general

and confused and for that reason imperfect. When it is presented as

(1) - Metaphysics, VIIL, c. k, 0L} a 32 - 1044 b 2.
(2) - Bt Thomas, In VIII Metaphysicorum, lect. lj, n. 1738.
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perfect, he will regard it as 'trivial' in comparison to his own know-
ledge which has _Gmmﬁ mich more fruitful, appears much more exact and
is always the foundation for new and better knowledge and theories,

B. - The True Tmportance of Qeneral Knowledge.

The general knowledge of the Physics is not metaphysical nor is
it the result of a study of ultimate causes. What, then, is its value ?
Thy is it important ? It is important both for the science of nabure

and for metaphysics. We shall try to manifest both of these points.

1. - Gensrdl Knowlsdge.and Natural Secience.

a. - The QEHE Principls.

In the discussion of the Proemium to the Physics it was seen
that Aristotle and after him St. Thomas considered ,.gm order of
procedurs in the philosophy of nature as an order from the universal
toward the particular, irom the confused to the distinet, from the
common to the proper. In each of E.m Proemia to the natural works of
Aristotle, St. Thomas comes back to this same point indicating how

each tract is more concrete than that which preceded.

In the Proemium to the De Coelo, he indicates how we proceed

from the common of the Physics to the proper subject of each of the

succeeding tracts. Here it is the subject of the e Coelo.

Nam primo determinatur communia naturae in libro Physi-
corum, in quo agitur de mobili inquantum est mobils.
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1

Unde restat in aliis 1ibris scientiae naturalis hujus-
modi communia applicare ad propria subjecta. m:buma,u
tum autem motus est magnitudo et corpus : quia nihil
movetur nisi quantum. (1)

In his Proemium to the De Generatione et Corruptions, he takes up
the same idea. After treating mofion in general, we proceed to the
most common of the species of motion, namely local motion.' After local
motion we treat the less mossob species of motion and among these the

principle’ is generation and corruption.

Primus auntem motuum est motus localis, qui est perfec-
tior ceteris, et communis omnibus corporibus naturali-
bus, ut probatur in VIII Physicorum. Et ideo post con-
siderationem motuum et mobilium in communi, quae fuit
tradita in 1libro Physicorum, primo oportuit quod &H.,mo..
taretur de corporibus secundum quod moventur aoums Hwomn
1i, in libro De Coelo; quae est secunda pars mou.msgm:.w
naturalis. DRestvat igitur consideratio de motibus mu,t..u.m
.consequentibus, qui non sunt commnes oaﬁpdﬁmlooHvOﬁwn
bus, sed inveniuntur in solis inferioribus. Inter quos
principatum obtinet generatio et corruptio. (2)

In each step towards ooﬁoﬁmﬁm? St. Thomas is careful bo point
oub “the order which u..m. followed and this for good reason. -Science is
the work of human reason and that which distinguishes wE.amb reason from
the sense faculty is its ‘NUE&% to oummu..Gv Consequently in all science

there should be order. This theme of order comes wp time and again.

(1) - st. Thomas, In I De Coelo et Mundo, Proemium, n. 3.

" (2) - St. Thomas, In I De Generatione 6% Corruptione, Proemium,
n. 1. ] . ,,

(3) -~ "Bt hoc est rationabile : nam processus mnu..mu.gmu.ﬂa ”mmd.
opus rationis, cujus proprium est ordinare; unde in:omni
oMumN.m rationis ordo aliguis invenitur, secundum quem proce-
ditur ab uno in aliud." St. Thomas, In I De Ccelo et Fundo,
Proemium, n. 1.
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In the Proemium to the Posterior Analytics where he is showing the

necessity of logic by manifesting the difference between art and nature,

the discussion is in term of order. "Nihil enim aljud ars esse videtur,

(1)

quam certa ordinatio rationis." Again in the Proemium to the Ethics

he divides &1l human science according to diverse relations between
(2) : :

mind and order. The importance of order probably is manifested most

clearly in the Proemium of the zm.«mum%mm_.om where Tisdom is defined as

(3)

that which orders. "Sapientis est ordinare."

()

As was mentioned in the Introduction all order involves priority

and posterity. There is that vhich is principle and starting point

and there is that which comes after it. If the principle is neglected
the: order is lost and the work .dwaosmm. that much less a work of reason.
In all ordered things, ‘however, that which ‘comes first perdures through-
out. That which is most fundamental has its influence on that which
follows. For example, man not only uses that which belongs to him in

so far as he is rational but also that which belongs to him in so far

as he is merely an animal. In the generation of man, man is first
animal .a:mnmwﬂobmu: But when the rational soul is created, the animal-

ity remains. The same may be seen in the hierarchy of the senses.

(1) -~ st. Thomas, In I Posteriorum Analyticorum, Proemium, n. 1.
(2) - st. Thomas, Tn I Ethicorum, lect. I, n. 1. .
(3) - St. Thomas, Tn I Metaphysicorum, Proemium.

(h) - Supra, pg. 8 o

(5) - "ad cujus evidentiam sciendum est, quod in rebus ordinatis

oportet primum modum includi in secundo ,- b in secundo inve-
niri non solum id quod sibi competit secundum rationem pro-
priam, sed quod competit secundum rationem primi; sicut ho-
mini convenit non solum ratione uti, quod ei competit secun-
dum propriam differentiam, quae est rationale, sed uti sen-
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"+ The most fundamental sense i5 that of touch. The sense of sight is

superior in so far-as it makes for more distinct knowledge. Neverthe-

_less -the organ of sight is also subject to the sense of ﬁosor which is

@)

- fundamental and which remains throughout.

. ) The same is true in the realm of knowledze. _Epm.m_ which is prin-
ciple and foundation should remain throughout. In the use of words R
it is the first imposition of the word which is the principle and
foundation. If this first imposition of the word is forigotten mmch of
the significance of the word is lost. For example, a complete under-
standing of the word 'gemus!' as used in logic, requires ,,VBoE.oa.mm of
the first imposition of the word which referred to clan. The word
'judgment! in philosophy takes on new and richer significance when its

first imposition in terms of the law courts is remembered. In his

- . Spiritual Erercises, St. Ignatius aptly calls the consideration on the

end of man and of creatures, the Principle and Foundation. The ideas

contained therein are.a starting point and are to color mB. that

- --follows.

In the philosophy of nature as in all science .geu.m is ordered
wu.oommm from a principle or starting point. As in all ordered things
this principle is retained throughout. This principle isi the confused

and general kncwledge of the Physics which remains as the background for

su vel alimento, quod el competit secundum genus suum,
quod est ;animal vel wvivum. ! St. Thomas, Quaestiones Dis-
putatae, De Veritate, q. 22, a, 5.

(1) - Tbid

O
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" a1l of  the-steps of-concretion and unifies them all. Were human know-

ledge 1like that of the angels, its principle of unity would ve the

universal in représentation (univer rszle in representando ) which con-

tains many objects at the same time .msm contains them distinctly.
However, it is not angelic but depends on abstraction. The cbject of
the human intellect is the quiddiby of sensible beings which exist in
time and space. The only way the human intelligence can umify them is
by abstracting from their diversity. This abstraction gives a potential

whole, the universal in predication (universale in praedicando). It is

this potential whole which gives unity to science and which is its
(1) s ,.

starting point. From there the process is toward distinction. It is

in terms of the confused knowledge of the universal in predication

that the distinet knowledge of later steps in concretion is urified.

The local motion studied by the physicist, the qualitative motion
studied by the chemist (if indeed the modern chemist really attains
qualities) and the quantitative motion studied by what we call ‘today
the rational psychologist are all distinct kinds of motich and demand
their proper study and method. Each step toward concretion in each
of these fields seems to draw them further and further apart. liow may
they be unified ? They find their unity in the mmmmu.mu. knowledgze of
the Physics, in the definition of mobion in general. They are all
motion and whatever is said about motion in general may be said sbout

them. True this knowledge is nob very vich in content but it is neces-

(1) - Concerning the role of the universal in predication in the
unity of science, see De Koninck, op. cit., pp. xviii-
xooix,
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sary and at the same time shows the -true nature of human knowledge.

Our knowledge proceeds from the universal in predication (universale

in praedicando) toward the universal cause (aniversal in ¢causando).

This process is accomplished {as much as it can be moooawH%me.D, in

.Sn_..m world) in two steps. There is a first.step ' downward! ‘bovward con-
cretion H,Hoa the confused pobential whole to a more &.mﬁ.ﬂo& actual
HBo.E.ma.mm of the particular species. This step is the wu.owm.d &mmw of
the philosopher of nature.- There follows a second step _ﬁﬁzmud_ toward
the universal cause vhich step is mooo:@u.u.mg& only at the end of the

Metaphysics.

This confused mam mm.ﬁmu.mu. Hmumﬁwmmmm is umommmm.d% not only for
the unity of the science of nature bub m.._,mo for distinct knowledge of
the various species of EOdHos. For mxmuﬁ.wmv it does not suffice for a
distinct knowledge of local motion to bé able to measure wwn._.wmm in
time mk.a. space. Local motion will be understood ‘completely ozu.wx vhen
the physicist kmows what it has in common with the other ,ﬂ.m&.mm of
motion and how it differs from them. This cannot be learned merely by
studying local motion. It must be learned on another more mm.nmu.mu.
level. This more general level is the proper field of investigation
of the Physics. It is the Fhysics which investigates un&m.,.nwoua_os defi-
nition of motion mmﬁ which divides motion into its mwmopmm MHN.HEsm al-
though it may be true that general knowledge is ttrivial® in so far

as it does not aid .in the solution of a particular wu.ovu.,ms in the

(1) - FPhysics, V.

O
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realm of local motion, yet it is not 'trivial' for one who wishes a

distinct knowledge of local motion.

The general uoﬁwobm of the Physics are ,Ummmmmm..q% in so wmu. as
they unify Wzoé.mnmm of nature and help *.ou. a more distinct _Boﬁ.mmmm
oi the various kinds of mobile being. .H.bm% have mboﬁpmw Hdhnwpou which
is not less important. This is the function primarily envisaged by
Aristotle and St. Thomas thinking as they did that the elements of
nature were accessible to us by way of the proper sensibles. If the
elements are accessible to the :m&ﬁ.m.,_. scientist, the study of nature
in Hm,u.m.m wm.H.n becomes an application of the general E.u.boww.pmm of mobile
being to wmu..wu...osu.mw species .om. ._.ﬁ

Unde et scientiam naturalem-incipit tradere ab his quae

sunt communissima omnibus naturalibus quae sunt motus

et Hnﬁnopwuﬁp motus : et demum processit per modum. con--
crebionis, sive mﬁ@ﬁ.om&woam principiorum comazrﬁ_.ﬁf

‘ad quaedam determindta mobilia... (1)

Thus after it has been established in the First Book of the Physics

that Bm.nﬁmp beings are composed of prime matter and substantial form,
It is ‘the task of the scientist in his steps toward concretion to deter-
mine the substantial form of particular species of natural being.

Thus the scientist applies the general teaching to the particular.
However, due to -the limitations of our way of knowing the sensible
world, this application is most difficult and rarely can we be sure of

it. In the inorganic world which is studied by physics and chemistry

(1) - St. Thomas, In De Sensu m.w,moum,m,.nou lect.: 1, n. 2,
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today and which formerly was studied in the De Coelo et Mundo .and the

De Generatione et Corruptione, it is practically H@omm&un_..m, for the

human mind to determine the umum per se with certitude. As was noted.

in the previous chapler, the proper sensibles probably do not reveal

to us the wwowmm accidents of mmsmu..mpm substance and the common sensibles
are limited to the field of quantity. Thus direct m@vu.“.rom.ﬁ.ou of the
doctrine of matter and form is most difficult in the inorganic world.

It will be noted, too, that Aristotle when he makes ..awm.&u.mbmw&u..ou

. from moou..ammwm“_( change to substantial change in the First aooun of the

: , ()
Physics, turns to the example of living being. In general, it may be

said that it is more difficult to apply the general mﬁbnu..wmﬁmm to the
inorganic world. Nevertheless they may be applied with soie generality,
Although we do not know particular substantial forms 5 ume.mH.HgmHmmm we
may establish what would be zmommmm,w.% for substantial .owmbmm on the

inorganic level. In this respect parts of the De Generatiocne . ..

et Corruptione may be helpful.

Although on the levsl of inarganic being, application  of the
general principles is less fruitful, on the level of organic being it
is most.useful. Hers the application of general notions pm very
Amportant. It would be impossible to study adequately the soul, its

- faculties and their cbjects were we not in possession of the general

(1) - "But that substances too, and anything else that canibe said
'fo be! without gualification, come to be from some substra-
tum, will appear on examination. For we find in every case
something that underlies from which proceeds that which comes
to be; for instance, animals and plants from seed.!

Physics, 1, c. 7, 190 b 1 - 5,

O
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notions of matter, form, privation, nature, motion, action, passion and

the other dmmcE..:.m of the Physics. These notions are applied time and

again to the realm of quantitative motion.

b. - General Knowledge and Modern HMathematical-Physics.

Thus.far we have shown the importance of the general notions of
the Physics for all of our knowledge of nature. Here we wish to point
out how these general notions might be helpful for mathematical-physics.
As was pointed out in the previous chapter, modern mathematical-physics
may be characterized by the fact that it concentrates on the common
sensibles and that it uses symbols as its form of expression. B..Epo.zmw
the modern physicist would not consider either of these as steps in
concretion from more universal knowledge, nevertheless it would seem
that one of the surest ways .of approaching a greater understanding of
his methods would be for him to consider them as steps in concretion
and to compare them to a more general knowledge such as that obtained

in the Physics.

The common sensibles may all be reduced to quantity. Quantity
is that which has parts outside of varts. Consequently when mathematical-
physics concentrates on the common sensibles it concentrates on the
quantitative aspects of naturai being, on the fact that it has parts
outside of parts. This reduces itself %o a study of position in time
and space. This tendancy has been accentuated by a physics influenced
by Cartesian philosophy which has ignored the intrinsic principles of

motion. There is no need for act, potency, finality in such a system.




O - 208 -

Everything may be explained in terms of position in space wbm time.

In this respect the modern scientist is similar to the ancients who
described the universe in terms of causes which are prior in being,
that is, those who explained everything in de.Em. of Em&m&w.ﬂ. and effi-
cient mmnmmu.m.dua and who n‘m.muoa.mn H.w_bmu.. and formal omﬁmm“_h...gxmw VHH. the
mabhematical-physicist wishes to stay within the limits of his own
science which describes corporeal being in terms of space and tims, he
is perfectly correct in saying that the general wu.u.bowwn_.mm,, of the
Physics are trivial. They are of little help within the realm of
symbol and common sensible. Proof of this is the modern scientist
himself who quite adept in his orm field has no need for ,nwomm general
principles. If, however, the mathematical-physicist wishes to see
where his knowledge fits in the entire realm of human knowledge, he
%mﬂ consider something besides the position in space and timé and the
causes prior in being and mist see what other wommwd“._.ﬁ.d“._.m,m of causality
in nature exist. This is the task of the Second Book of .S,,ﬁ Physics
where Aristotle establishes the existence cf final causality in nature.
He does not go into the question of the final cause of ma,me.au..oszH
being but he does showr th:z necebsity.of final cause Hu. genarale

Once embarked on the way of common sensibles and m.%:dowm , the idea of

finality is indeed trivial.

(1) - -"Postquam Philosophus ostendit quod Naturalis demonstrat
ex omnibus causis; hic manifestat quaedam quae supposuerat,
scilicet quod natura agat propter finem, et quod in quibus-
dam necessarium non sit ex causis prioribus inesse , ‘quae
sunt movens et materia, sed ex causis posterioribus 5 quae
sunt forma et finis." St. Thomas, In IT Physicorum; lect.
12, n. LB6. ;
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The modern scientists are perfectly within their rights when they
ignore finality and formal causality, Granted the method they use and
the causes in which they are interested, finality would probably
confuse the issuwe., But if beyond ignoring .Hu.bmu.ﬂ\%v they go further
and deny it, then they are mistaken and then, too, they are showing by
their error what happens when the natural order of knowledge is ignored.
As was mentioned above, science is a work of reason and should conse-
quently be ordered. As was further shown, there is a natural order.
If that order is not followed grave oo:mma.dmbomm. can be expected.
Now in the natural order of the study of nature, finality should be
established in the begimning, thsn no matter what methods of concretion
are used, it will mw#w%m be remembered though probably not always used.
If, however, the general study ow. nature is Mm.bouom and if more con-
crete mothods are employed from the very beginning, the important prin-
ciples of natural being will be ignored and H.Msmuu.ua. denied. Disorder

will lead to positive -error.

From another point of view, too, the general notions ‘of the
Physics may prove helpful.to mathematical-physics. The langvage of
mathematical-physics is the.language of symbol. It is not the .language
of words. The great progress made by modern science has been HU.H.omH.mmm
in terms of number, law, theory and symbol. The inorganic world seems
impervious to a qualitative study. It is more open to a quantitative
study. This is made in terms of measure, number and symbol. Sooner
or later, however, the scientist mast express himself in words in

order to explain the significance of his symbols. Evidence for this
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- may. be seen in the long 1ist of works on .the philosophy of science by
eminent: scientists. Eddingbon, Einstein, De Broglie, mmwmmn,_dmu.m\. Oppen-
heimer have all made the attempt. These attempts must be cansidered
mors than mere popularizations. They are attempits ab mxm“_.mjm&u..ou.

They are, however, written not with symbols but with words. During the
detour by means of common sensibles and symbols, the mnwm:ﬁ.mﬁ has no
need for words but once he tries to return and to explain, he must have
recourse to the proper sensibles and to words. It is only by comparing
his symbols with words, his common sensibles with proper sensibles,

that the scientist can ultimately explain their significance.

Now the @:m.mﬁn_..os arises mw +to a..u_d.mu.‘m the scientist s..ﬂ.u. learn the
Bmmﬁ..um of words, Q.Hm distinction betweon common and proper: sensibles
ete. This knoviledge is acquired in a study of H,omu..ou ,.”._.s a ,m._.Bm% of the

..mm.bmu.mu. notions of the FPhysics and in a study of some o.w .Sn_v 5&:..:5&5?.

..Em.wu..om“_. steps of oobou.m.nu..om of natural science. The brief .,m:mwu\mwm

made of 'names' and !symbols' in the wdmﬁo.c,m chapter was based on the

discussion of 'names! as found in the Peri Hermeneias. The! very meaning

.of nature, natural science and middie sciences are discussed in the
Physics. The difference between common and proper sensibles is discussed

in the De Anima. These are all in a vay general knovledge. Each of

these treatises may make progress without a slide rule but he who uses
the slide rule must know them if he wishes to explain his ovm inves-

tigations.

There is me final word to be said about the relation, between

N
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mathematical-physics and the order of concretion. It would seem that
the order of mathematical-physics is the exact opposite of the order
of concretion. Mathematical~physies goes from particular experiment
to law to theory. The order seems to be one of greater and greater
generalization. The most general ordering which has been reached to
date is that of Einstein's ewmmﬁu. of Relativity., But even this is
considered to be subjedt to mu.mmdma.. generalization. Newbton's laws

of motion which formerly reigned supreme have been mﬁﬁmﬂmmmmg by the
more general theory of wm”._.mi.ﬁ.«%. ﬂ,ﬁm procedure would seem contrary
to that of the order of concretion in which <.a go from the universal
to the particular. There is, however, a difference which &m.s..umdn..r.mwmm
the two procedures and makes them reconcilable. The universal of the
order of concretion is the universal in predication. The 'general!

of mathematical-physics seems to be more of a dialectic approach to the
universal cause. It is nobt pobtential. It is not based on a general
experience but on long and detailed experiment. Did these experiments
reveal differentiating qualities instead of common sensibles, the
general theories of scientists would reveal true universal causes.
Limited, however, to the quantitative aspects of mobile being, they
raveal to us a universality that approaches sauau..mm.._..omcmmm asymp-
totically. .?.mmm theories and generalities lead us ¢loser and closer
to the elements which will be the universal causes but due to the
limits of method they never reach them. It remains true nevertheless

that the starting point is always the universal in predication.
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2. - General Notions and Metaphysics.

In his commentary on the Sixth Book of the Ethics, St. Thomas
indicates .._..:m order to be followed in education of the %og”m.. This
order is based on the text in the Bthics where Aristotle shows that
u&cum men are capable of studying Emds.mamﬁom but mH..m u.bomvuﬂ.b of
studying natural science and metaphysics d.mo.mcmm these Hmd&,mu. reguire
the experience of mmm.A “_.vam.gmsm&u.,mmu, objects are Mngom.._'u.u..mwﬁm to young
men mzd Emdm.wwwmwrom“_.‘ concepts since they ..wu.mnmoosn the u..amm..,.,rum.wu..ob are
‘not. With this ‘text of Aristotle as guide, m.._.: Thomas orders the

disciplines.’

The first thing to be studied is-logic because it &m%oﬁmw the
mode of all science. Secondly comes mathematics which does ‘not require
long experience and vhich does not transcend the “._.smmwsmﬁwom. Thirdly

comes the natural sciences which require experience. Next comes moral

.- science which reguire both experience and a certain control of the

passions. Finally comes metaphysics which transcends the Emmb»mﬁ.ob

and which requires well developed powers of abstraction.

" Erit ergo congruus ordo addiscends ut primo quidem pueri
logicalibus instruantur, quia logica docet modum totius
philosophiae. Secundo awtem instruendi sunt in mathema-
ticis quae nec experientia indigent, nec imaginationem

(1) - "Indeed one might ask this question too » Wiy a boy may become
a mathematician, but not a philosopher or a physicist: Is it
because the objects of mathematics exist by abstraction;
while the first principles of these other subjects come from
experience, and because young men have no conviction about
the latter but merely use the proper language, while the
éssence of mathematical objects is plain enough to thém."
Nicomachean Ethics, VI, ¢, 8, 112 a 16 - 20.
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transcendunt. Tertio autem in naturalibus ; qQuae etsi
non excedunt sensum et imaginationem, requirunt tamen
experientiam. Quarto in moralibus quae requirunt expe-
rientiam et animm a passionibug liberum, ut in primo
habitum est. Quinto awtem in sapientalibus et divinis
quae transcendunt imaginationem et requirunt validum
intellectum. (1)

In this text, St. Thomas gives us but a general idea of the
order to be followed and the reason for this order is found in the very
nature of the young men. For example, the intellect of & u&ﬁbm man is
not ready for more abstract considerations because it has not been

trained for them both because of lack of time and because of the changes

inherent in the process of growing up. "Quia nondum habent intellectum

exercitatum ad tales considerationes, tum propter parvitatem temporis,
(2)

tum propter plurimas mutationes naturae.! However, even from this

general consideration it is obvious that patural science should precede
metaphysics. And even though the general notions of natural science
do not require the experience which is given as the reason for its

order in the disciplines s nevertheless since the general notions order

- the experience, they, too » should be considered before metaphysies.,

There are, howsver, further reasons vhy natural m.o“.w.msom should
Hﬁ.mmmmm metaphysics, which reasons are ab the root of .Low.omo given in
the commentary on the E and which we shall consider now. .These
reasons we shall reduce to three. First of all, most of the words used

in metaphysics have their first imposition in natural science. Secondly

(1) - S%. Thomas, In VI Ethicorum, lect..7, n. 1211. .
(2) - Ibid., n. 121G,
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‘the resolution and demonstration of natural science is a wwmvmawdwon
for that of metaphysics. Finally, included in. the subject Mow mebaphysics
is separated ,mc.dmdmbom » the knewledge of which depends to m, great extent

on natural science. We shall examine each of these points:

The Fifth Book of the Metaphysics is a study of the meanings of

the words which will be used in the study of the subject of metaphysics.,
There is no resolution or demonstration involved here. H&.,.u.m merely a
question of ‘meanings of words. The importance, however, #m,u.xos
Aristotle attaches to these meamings is evidenced by the precision with
which he determines each word and each imposition. Now, smw.mu,% from

the point of view of imposition of words, the Physics is very important

for it is there that these a..‘oudm.B.m first studied. Examples are many,
cause, principles element, nature, motion, wmmmwma‘ mo.gou., A1l of
them have already been studied on the level of the m.nwmn.rom., First
studied in the Physics, they have been applied with more or less success
and certainly with enrichment of meaning throughout the steps of con-
cretion. If the Hmdmwwwmwnwmb is familiar with these- first: impositions
and their applications in the sensibile world, he will be that rmuch

more ready to use them correctly in his own science where he abstracts
from sensible matter. "In rebus ordinatis onortet primm modum includi

(1)

in secundo.!

Not only the words but even the demonstrations and résolution

of natural science prepare for metaphysics. It is true that the reso-

(1) - st. Thomas, De Veritate, loc. cit.

(O
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‘Iution of natural science is in the senses while that of metaphysics is

in the intellect. Since, however, the senses are the permanent principle
of our knowledge, resolution in them will be a good preparation for
metaphysics. The example was .cited above of the use of the words 'act!
and 'potency' in bm,a:w.m.._.. science and in am.nmwgm“._.om. It is not, however,
merely the use of the word which mst precede d.&u also a resolution in
the senses. It is by such a resolution that the intellect becomes
sufficiently exercised in preparation for metaphysics. St. Thomas bells

us in the Ethics that the intellect of the young man is not sufficiently

exercized for metaphysical considerations. "Quia nondum habent intel-

@

lectum exercitatum ad tales considerationes." It is natural scierce

which will supply this exercise. And it will be especially the first
part of natural science which will be most helpful,in respect, because
it is there that are treated the notions which are later treated in
metaphysics., Granted the sm.wdw.m of our knowledge, if the resolution
has H.u.k.md been made in the senses, there is less danger that later on
young men will use the snmwnw.m without Fammumdms&sm gms. iiNon attingumt

mente; Hu.omd dicant ore.!

It is the task of metaphysics to consider those things which do
not come under the: consideration of particular sciences. Thus it has

as its subject ens commmne and those things which H.oHroi immediately

on it such as the one ms& .sao many, act and wodmso%. m,cagmw. it is

the task of Emdmvg\.mpnm to consider the separated mﬁcmdmgmm wihich

(1) - St. Thomas, Hu Vi h&bpooH.EP Hoo. cit.
() .

Ibid.

@
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transcend the study of any of the particuler science. Thus it is that

_in the Eleventh Book of the Metaphysics, Aristotle begins his:consider-

ation of the separated substances.

Quia particulares scientiae guaedam eorum gquae perscru=
. tatione indigent prastermittunt, necesse fuit quamdam
scientiam esse universalem gt primam, quae perscrutetur
ea, de quibus particulares scientiae nen considerant..
Hujusmodi awtem videntur esse tam communia guae sequun-
tur ens commmne (de quibus nulla scientia particularis.
considerat, cum non magis ad unam peritineant quam ad
aliam, sed ad omnes comruniter), quam etiam substantiae
separatae, quae excedunt considerationem omnium me.«u.;

cularium scientiarum. (1)

© . Aristotle places the study of the separated substances at .&Wo end of

the Metaphysics for it is toward HEQ‘U.Hmmmm. of these that u.m ‘ordered the

HBQE.mmmm of the xmdmcr%vwom and m.._n._. of &Sm Cgo Pmnmm mm&rmamm in the

’ @m&.ﬁ.n&b& sciences. Thus, before mdﬁ&ﬂum ﬁwwa in the ﬁ.a“ﬁ.&r Book,

Wm. summarizes the findings of the particular sciences.

Et ideo Aristoteles hujusmodi scientiam nobis tradens,.
postquam perscrutatus est de commnibus, accedit ad
tractandum specialiter de substantiis separatis, ad qua-
rum cognitionem ordinantur non solum ea quae in hac
scientia tractata sunt, sed etiam quae in aliis scien-:
tiis tractantur.

Bt ideo ad manifestiorem considerationem de mc.dm.nmnl
tiis separatis habendam primo sub quodam compendio re-|
colligit ea quae dicta sunt tam in hoc libro, quam in .
libro Physicorum, utilia ad cognitionem separatarum. <(2)

However, in the present state of human knoviledge there:is no
strict science of separated substances because their essencesiare un-

knowable to the human intellect. They are attainable by the .vsm%m of

(1) - St. Thomas, In XI Metaphysicorum, lect. 1, n. 216.
(2) - Ibid.

@)

-causality, negation and eminencé. Beginning with a confused knowledge,

that is, with the quid nominis, the g.awu intellect is capable of

proving the existence of separated substance by its effects in this
world. The demonstration is demonstration of the fact (demonstratio

quia), Further determination of the essence by means of contraction of

a genus to its species by the differences is impossible for the separated
substances are in no natural genus bubt merely in a logical genus.

Nor is it possible to determine the essence of separated substance by
their accidents. .E.Hm.w of all, God has no accidents and secondly the
accidents of other separated substances are unknowable to us. Granted,
then,knowledge of the existence of separated substances, how may the
human intellect proceed H.H.os. confused knowledge to distinct ?

m&,. Thomas gives a brief .,U:.w clear answer to this question. In place

of contraction of genus by differences, there is a clarification of

confused knowledge by means of negation. Thus, separated substances

are called immaterial, incorporeal, infinite. The way is.a way of

negation in vhich are denied the imperfections of corporeal substance.
sed loco cognitionis generis habemus in istis substantiis
cognitionem per negationes, ut cum scimus quod hujusmodi

mddm.wmqﬂ.mmmgﬁgﬁdmuﬂmpomaﬁunnou@oummmuaobwmdmz..
tes wpmd.dmm et alia hujusmodi. (2) .

In place of knowledge by accidenbts there is knowledge by relation to

‘sensible substance whether -that relation be one of causality or com-

parison according to excess.

(1) - St. Thomas, Expositio in Boethium de Trinitate, q. VI, a. 2.
@) - Thid., a. 3.
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Loco autem accidentium habemus in substantiis praedictis.

habitudines earum ad substantias sensibiles vel seoun-,

dum comparationem causae ad effectum vel secundum compa-

rationem excessus. (1)

no:,omwﬁbm the wgy of negation, it should be noted that the more
one knows negations, the more distinet becomes the knowledge. It is

analogous to the process by which the mind proceeds from remote genus

through many differences to the infima species.

Et quanto W.chmm negationes de eis cognoscimus , banto
-minus confusa est earum cogritio nobis » €0 quod per ne-:
gationes sequentes prior negatio contrahitur et deter-
. minatur, sicut gemus remotum.per differentias. (2)
mwuom knowledge of the mm@mk_mwmm substances depends on negations, it is
obvious that this Wsmﬁ.mamw...ﬁ“_.u. be :._oH.m distinet according mm" the
knowledge of wrmw which is ‘szu..ma. is more distinet. Negation H,,Euﬁ be
of two kinds. First of all, there is negation of a name of d&w,.ow is
had only a confused uBo.a”_,mm.mm. Secondly, there is negation of. a name
of which the definition is known. This &.mdw.uo&u..ou is based on the
distinction of name and definition as explained by St. Thomas at the

3)

end of the first lesson of his cormentary on the Physics. The'first

apprehension of the name 'man'! involves only a confused imowledge.
Further investigation will reveal the parts of the definition. If that
vihich is denied of the separated substances is merely a name wiich rests

in confusion, not very mmch is known. If, however, that which is

(1) - st. Thomas, Expositio in Boethium de Trinitate, q. VI, art. 3.
(2) - 1Ibid.

(3) - St Thomas, In T Physicorum, lect. 1, n.-26.

O
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denied is Imown clearly and distinctly, the knowledge of the separated
substances is that much more perfact. For example, separated substances
are incorporeal. What does this mean ? If only a nomingl definition

of body (corpus) is possessed the corresponding negation is not very

revealing. If, however , -the nature of body has been studied as in the
Sixth Book of the Physics s the knowledge is that much more distinct,
Further, the more that is lmown about sensible substances, the more
can be denied when the considerations turn toward the separated
substances. A striking mNmuBHm‘oﬁ this is St. _H.roamm.w treatmont of

@)

tha infinity of God in the Summa Theologica. His treatment there will
—=neosogrea

be understood only in terms of the treatment of infinity in the Third

Book of the Physics. That is the starting point for his discussion.

From what has been said, it should be obvious how necessary is an
organized knowledge of sensible substance for knowledgze of separated

substance. It is in the Physics that this knowledge is organized.

It would be wrong, however, to say that before metaphysics is

possible, it is hecessary to have completely exhausted the study of

sensible substance. Were this true, there would be no metaphysics since

the study of sensible being approaches some sort of infinity in so far
as the elements of nature are approached asymptotically by a forn of
dialectic. What is necessary before metaphysics, is a consideration of

the general notions of the Physics and some applications in the order

of concretion.

G.v..mEE:m Theologica, Ia, q. 7.
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It is not only the way of negation which is aided by knowledge
of sensible substance but also the way of causality. The better we know
that which has been caused, the better will we know the cause. Thus
Aristotle will push his investigation of nature to the humblest members
of the animal kingdom for the simple reason that theyireveal to us the
artist who made them.

Having already treated of the omu.mm.«pmp world, .as far as

our conjectures could reach, we -proceed o .au.mm.n of ani-

mals, without omitting, to .Epm best of our mdu.“_u.ga

member of the kingdom, however ignoble. For if some E:B

no graces to charm the sense, yet even these, by dis-

closing to intellectual vmuomv&u.ou the B..E.m.S.n spirit

that designed them, give immense pleasure to all who can

trace links of causation, and are inclined to philosophy. (1)
Here, Aristotle is speaking of the more concrete parts of zm&c&&. science.

rather than of the common and mmsmum.u. notions. mqﬁw#mw it is in &wm

general part that the concrete dm..n&m are organized msm it is in dﬁm

.general section that we karn of the finality in nature and of the un-

moved mover,

This dependance of metaphysics on natural sciente in the order
of learning in no way is .oo:.nu.mu.% to the fact that it u.m metaphysics
vhich proves the principles of am&.&.m.._. science. It is' the function of
Wisdom to defend the pri nciples of the particular sciences and consequent~
1y it defends the principles of natural science. . However, those prin-

ciples of natural science which uaﬁmw,awmwom. uses are not dependant on

(1) - De Partibus Animalium, I, c. 5, 645 a 4 - 11.

‘#
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mebaphysics but are per se nota. Further, the principles by which meta-
physics defends 56 vn.u..uow@u.mm of natural mou.mbomu in no way depend on
natural m.o“.rmnom . ?mw are per se nota to the Em.cmwgamu.oumn. Thus there
is no vicious circle. The ouamﬁ.v however, in which Spmw are to be

studied H.mﬁﬁwu_m.m that natural science precede metaphysics.

Nec tamen oportet quod sit circulus, quia ipsa supponit

ea, quae in aliis probantur, cum ipsa aliarum principia
probet, quia principia quae accipit alia scientia, scili-
cet naturalis, a prima philosophia, non probent ea quae

idem philosophus primus accipit a naturali, sed probantur
per alia principia per se nota; et similiter philosophus
w..&hﬁm non probat principia, quae tradit um&dwm“_hu per
principia quae ab eo accipit, sed per alia principia per

se :oﬁm. Et sic non est aliquis circulus in definitione. @)

ﬁ_.v..m.amﬁosmmv muﬁomu.&ub ubmomdggmmnﬁubu&mdmup.a\.m.“_d
ad 9.
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method™™ My method invariably is to start from something vague byt

puzzling, something which seems indubitable but which I cannot express

withyany precision. 1 g0 through a process which is like that of first seej

sometbing with the naked eye and then examining it through a microseépe.

Ifind that by fixity of attention division and distinctions appear wher: none

at first /M visible, just as through a microscope you can see the bacilli i
impure w, &r which without the microscope are not discernible; 4
many who \deery analysis, but it has seemed to me e

. of the impure ,«mnmﬁ that analysis gives new knowledge with

any of the pxe .Ew_mq existing knowledge. This applies
structure of phyest a] things, but quite as much

for example, as o Eoi% used is a very imprecise term ¢6Vering a number

of different things\ind a number of stages from om;m:mm% to slight prob-
e \ i

ability. \ !/ :

It seems to me ¥hat philosophical investigatioh, as far as I have
experience of it, starts flom that curious and c:mmwa‘mmmogw% state of mind
in which one feels compledg certainty without dox ig able to say what one
is certain of. The Process\bhat results from prolonged attention is just
like that of watching an obj approaching t \o:mr a thick fog : at first
it is only a vague darkness, bdf\as it approagthes articulations appear and
one discovers that it is a man or\@\woman, 9r a horse or a cow or what not,
It seems to me that those who oEM:/ to anglysis would wish us to be content
with the initial dark blur. Belief in\the bove process is my strongest and
most unshakable prejudice as regards, ik
gation.? :

The similarity between this/

Physics is evident. moﬁgmﬁ\‘&go:m it is evident, it should not,

surprise us. For as Aristotle’ says, this tethod of proceeding from
the confused to the distinet i’ natural ’ to

because it is ‘ natura] ’ to \m\. that for Russ
and unshakable of philosgphic prejudices.
It should be :o\nm@\m\r

begins is not mmmnwa%ma by subsequent d

\ A This is a very
Important point \%Eor we shall discuss more ab,

gth il another

article.

The genergl notions with which Azistotle _uow,m:m his ‘study of

A

nature are M ‘tain.  Later discoveries do not \Qoms,.mw them. The
truth of if ¥is proposed in the Physics, is in no way compxomised by
errors whig;

may arise in the steps in concretion nor by the nyw truths
which m% he found in these steps. The certainty of geNeral know-
_omnmw\ms 10 way depends on what, further investigation reve) Is. \This,
Ithink(is a Very important principle to be remembered whgn one is
discusking the relationship between the traditional philos hy of

N\

1. Berrranp Russ

ELL, “ My Philosophical Development,”
1959, Vol.X11, n.2, p.25.

in Encounter, February,

¢ methods of philosophical investi- .
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tation for the human mind to seek as its starting point a Universs]
cause. In the De Veritate, St. Thomas points out ‘that prophetic
knowledge cannot be 2, habitus in the strict sense because it cannot be
resolved into first principles. The object of prophetic knowledge is the

future contingent which can only be resolved in the ess
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habitus. Aslong as human knowledge is not resolved into i inci
the knowledge is not confirmed in one

probability. “ Quamdiu enim nop fit resolutio cognitorum j

The words * firmatur in uno ’in this text correspond to the ‘érioracha,’
of the first sentence of the Physics. * The terms ‘ knowing ’ and
‘understanding ’ imply that the intellect has reached a state of rest
and come to a standstill.” 2 The resolution of mathematics is in the
imagination. The resolution of natural seience is in the senses and
that of metaphysics is in the intellect, The ultimate resolution of all
science is in the principles of being, consequently mathematies and
natural science await for their ultimate resolution in metaphysics. It
is metaphysies which orders all. “ Nam sapientis est alios ordinare.”s
And it is metaphysics which is the ultimate judge. Judgment is im-
perfect till it has been resolved in the ultimate principles.

Est autem considerandum quod in omni judicio EE,B@ sententia
pertinet ad supremum judicatorium ; sicut videmus in speculativis quod
ultima sententia de aliqua. propositione datur per resolutionem ad prima
principia. Quandiu enim remanet aliquod principium altius, adhuc per
ipsum potest examinari id de quo quaeritur ; unde adhuc est suspensum
?&&EP quasi nondum data, final; mmzdmzmm.»

It would be a mistake to think that since the ultimate resohition
is in metaphysics, human science should begin with it. The unity of

sciences will be found in metaphysics but before arriving at meta-

1. St THoMAs, De Veritate, q.12, a.1.
2. Physics, VII, chap.3, 247 b 10.

3. St Tuomas, In T M elaphysicorum, Prooemium.
4. Ia Ilaqe, q.74, a.6.
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