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Lecture # 3

We have been explaining how it is g
4w ordinary words, and ordinary language
and discussions. Everyday speech is wooq
the thinker who abandons it may soon find
in a void, cut off from both reality and
to put this in other words, there mHm cer

that is, ideas shared by all men, which,

1 ipelomdd
//J/MH&!UNW-;

o 4mw¢mdwmw

Vu.ﬂ.hu Bever To \%w\.nwi

in all our thinking
ed in reality, and

himself floating

his fellowmen. Now,

tain common conceptions,

N
ver,

if we are to disco -

our surest method i& simply the mxmﬁwu
by all men.
ceptions are always to Be trusted. But i

that the most @HMBWH% and basic of them w
@ F 7 0ok
This we may assert with oobw&&%ﬂﬁyﬁé¢¢¢m

"about all of our so-called common concept
subsequent knowledge and science would be
find ourselves doomed to a condition of u

that we could not even tell what uncertai

know what uncertainty is, one must know what certainty is.

the investigation of certainty will most

in the study of absolutely primary concer

e

@
4

r

4

-

ef 1

ation of language shared

+Ahh\
I do not mean to suggest that\ sbese common con-

t can be stated firmly

error.
v U&-KQV& We Gsi Jurlbe ok See.
if we were mistaken

i1l never contain

PR

ions, then all our

vitiated; we would

mcertainty so total

nty is. Because to
And
assuredly involve us

tions.



It should be nobted that these utten

with which all thinking must begin, are f

i

induction.

do have such a primary conception is prov

we ask what man isj; and this we could not

already possess at least enough WBosmeo

question.

no matter how vague and unsatifactory, th

utterly meaningless. However, though the

vague, it is quite oomdmww. We are in nc
But this is very far from mbmdwﬁﬁm us to
tinguish, exactly what Md is wm.dm a man.
convey exact knowledge, our first step we
vision; to observe that man is an animal

better known to us. Indeed, man simply ¢

we know before we identify this animal as

know what he shares in common with other

what makes him different from other thing
7 Rnd., #p Fhel Tradlen , AR

Take our initial vague concer

Without some knowledge of what

*ly primordial notions,

'irst attained through

tion of me.MMmﬁ we

red by the fact that

; ask if we did not

of man to put the

; we were talking about,

1e question would become

> knowledge be admittedly

) ‘doubt that man ex wm”

explain, reveal, dis-
Were we reguired to

puld be to make a di-

Animal is something

s animal is something

3 & man. In short, we

things before we know

>s. Yet, as we acquaint

@7 (-~ )

(14 ?\\mnu\,, g ~ant
[t B R A N -y
ours mH<M\m\. with Bmy we appreciatée tHat he

7

something more than the mere animal. And

making a division.

D

7

must be described as

1 thus we are driven to




Proceeding with our investigation, w

e next observe that man

is a creature who has developed certain skills. He makes #tools.
He talks. In each of dwmmm.ﬁwwmm of dmwm<wosw he mxwpdpdmwﬂnmrrx 1Lz
- . : ﬁ& ar H fatid &) elle .&R\E} a2
1 a kind of HBHPBHHS

hﬁtﬁ#W%lddeﬂ&Q) Born the most helpless

zoologist would put it, the most unspecia

quiring to be fed in a
HIHe «wn_. 4

fmeibher o

will make him complete.

special way, needi
/N.un \WJ.;~“\\N\Q~ .J

thingsSby nature, he mus

Now the things which will fill him o

him to be what he is, must be provided by

the objects of his art.i. Of course, by
fine art, but rather the crafts, the skil
clothing,

It is only by deliberate attempts at fabx

by work, that man can achieve shelter and

rest of nature, and against the worst of

=impdy other men.

shoes, huts or houses, and weapons for defence, & B e el

Bfacly o o\@a! Lope Ve &

o
of mbHEmHm. or, as the Qm\\wq&k\? e
hxﬂNNhN el € md\m rP? \Na P»,
lized of animals, re- - = - T s
/\m:q Connved #rre !

ng shelter, wwéiWPomlﬁm ¢
t himself wwb@ that which

ut, which will enable
himself. And these are
art I do not here mean

1ls enabling him to make

ricating these things,
protection against the

ra,\. e
rd

his enemies who mHm

So much we know by simple observation.

In providing for his needs or mmdww%wbm them, man proceeds

from one thing to another through moamdawbm which stands between.

And this he does quite consciously. For

instance he nééds shelter.
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Stones and wood lie sabout him. But the

and the stones must be gathered and sha;

his end. These materials in more or le

the intermediary term. This kind of ww
in the mind, we call discourse!{ the rat
thing to another for the sake of a thir
sake of the ultimate goal.
and it is characteristic of man.

The evolving of shelters by Emﬂx.m
odmmmw4m. in all mwwmmwwobm. For unlik
he not only builds his shelter, vcd bui

kinds.

will build shelters of great variety.

wood must become timber
ped if they are to serve
ss refined form become
ocedure, as it goes on
ional moving from one

i, and finally for the

¥

Such discourse we may call reasoning,

oes on, let us carefully
e WWm other creatures,

lds shelters of every

The same animal, and often enough wn;w@mﬂa&&&ﬁob@wﬁwobm.

Those he built a long time

ago are quite different from those he builds now, and so on.

So that, here again, a kind of infinity

‘You see how we are making progress
defined, as I think I did the other day
sensations, and dWﬁw distinguished from
living things. Now what we have establ

animals, there

It

the rational animal.

discourse. is the discursive animal

is exhibited.

. E} animal might be

, as a body endowed with
a plant and from other

ished is that, among

is one which possesses this curious power of

5 or what may be termed

You see how we haye just made a division,




and, consequent upon the division, :a ¢oO

put together animal and rational. The e

Heaven k

ERDy

man more distinct than before.
but it is less vague than that wHwEmH%”w

May I also beg you to remark that w
examples that are rather practical. I h

craftsman; homo faber, rather than homo

mposition. For we have
ffect is a Wboﬁw%mm of
mows it remains vague,

. with
nowledge/which we began.
have persisted in giving
lave proposed men as a

sapiens. Why? Because

the former is more meQMH% verifiable.

functions in the fine arts, and in the s

AT

a greater bmwwmcdwoh of man, in other .wo

truly man, it is nonetheless more di

the beginning ﬂwmb that Wm@moa mm man wh
out.

But I must recall to your minds the
that more distinct knowledge has no mean

more distinct of something which already

our example, first there comes man as tk

a
d

simply apprehended. Later by division
to know with a knowledge much more disti
knowledge were not of something at first
what would it Wesssis® be knowledge? 1If

did not depend upon the less perfect, he

7 was known vaguely.

The homo sapiens who

ciences, surely exhibits
HWm, that which is more
fficult to recognize in

1ich we have been pointing

fundamental principle

ing unless it be knowledge

In

e confused whole which is

ind by composition we come

nct. But if this distinct

; vaguely apprehended, of

the more perfect knowledge

w could we know what it is




that we are defining? For it is not oul

the thing being defined. Rather it is

}

r definition that posits

the other way round:

we must first have something to define before we can arrive

at a definition.

Here I must open a new and somewha

because there do exist good definitions

t difficult line of inquiry,

which posit the thing de-~-

fined. It is in mathematics that we find so many of these. What

I mean is that ﬁcmmﬁ down your @mwﬁpwd
the thing that m.l are talking about. H
Siabied this matter mow the presenty so

ion and this now becomes \
owever we had better me— sel atcde

far as things of nature

are concerned, we Qm@mb@ cddmuww upon our early vague knowledge

of them. All of our @HdeDOd Wboiwmmmw
knowledge; and this vague knowledge rem
we come to know more distinctly.

May I next beg you to observe that
may be more distinct, it is less sure t
It will not be surprising if you think

But I am urging you to notice that dist

rests upon our vague

ains the matter of what

, though our later knowledge
han our earlier vague knowledge.
me a little slippery here.

inctness and certainty are
|

very far from being gynonymous: we may know something clearly and

in detail yet remain quite :mnsure of w

if we-go back over the simple thinking

hat we know. For example,

which led us to make our




division of animal and rational, in vi
vision might be selected. Or we might
incidental, which does not
animals. Again in the act of composit
definition, there could be
distinect, then, wwnnmméFbﬁ be anything
vital principle and the rest of what w

To develop this a little f4rther,

any definition is debatable. But if w

of man with which all thinking of him I

[y

prehension of this creature which all 1

_ ¢
¥  plain that in such divisions a mistake

ew of a definition, it should be

7

vpte el Bea .
,wwl¢¢mwﬂm made. The wrong di-

apply it to something quite

really mmd.ﬁmb apart perhaps from other

wob, in the framing of the

error. Although this knowledge is more

like so sure. Here is a

i

=3

=

have to say will hinge upon it.

let us notice that almost

=)

> cdonsider that vague knowledge
nust begin, that primordial ap-

men share, that absolutely

basic and common awareness of his existence, appearance, and acti-

vity, about ali this, there can be no

cussion concerning man are to arise at

iebate. If doubt and dis-

all, we must step outside

this utterly universal acquaintance with him, that is, we must take

the first steps towards more distinct 1

Perhaps an example or two may be

knowledge.

of wvalue.

When we assert that

man is an animal capable of discourse of reasorn, and Kas evidence

proposef the works of his hands, the o
"Well, what. about.birds? What about 4l

animals like beavers? Do they not con

bjection might always be made:
ne social insects? What about

struct their own shelters and
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_
nests?" Where lies the difference between man and these other

creatures. Similar objections, mwwwwoﬁwdwom of all kinds, could

be brought in, and will be brought in tntil doomsday, though

some people will b€ come confident dwww rationality is typical
of this animal. But I am insisting swvﬁ the debatable character

: |
of even thel) first distinct knowledge that we achieve, especially
- _
as concerns things of nature. |
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Now both in the order of aw<wmwob,ma@ of composition, between

the definitum as yet zbmmwwbmg. and Hdm_mmwmwwﬁwob, there lies a

considerable margin of error. As. an example, a rather spectacular
|
example, of the kind of error which can | be made here, I SMH¢owoomm

the man who perhaps desérves the title of prince of the late

scholastics., Cardinal Cajetan was an m%mebdMo genius, yet in the

mmqf of which we aré speaking, he was o%ﬁmdwo of a glaring mistake.

_
And perhaps his chief error lies in de%" he maintained that our
. _

first grasp of the nature of mmbmwdwm.dﬁwbmm (prima apprehensio)

was not only true dmw‘mwmo exact, and WW held further that our
i - . _ :
apprehension of the proper sensibles Mb_de domain of mere sensation

|
was a parallel in its lack of error. m

. LHlen
But the fact is that we can, and %o, WWfMNﬂW%b apprehending

the proper sensibles, while we can be still more easily mistaken

regarding the common sensibles. For instance, when I see the colour
red, I am sure I see red, and whether redness be there or not makes

ag
no difference. A person who is colour+blind will dMMMMMﬁHm@

of what his erroneous vision tells him m% the man with normal eyes.

As for the common sensibles, you are meMHHmH with the great number
of optical illusions which are possible. I could draw a line on the

blackboard, for example, then divide it|in a certain fashion and ask

you to judge which part was the longer., If %oc obeyed your power of




|
vision, you would inevitably choose the
.the sun, though much larger than our pl

of vision, no bigger than a dinner plat

wrong &N&@ﬁ .
anet, appears to

e. Indeed, most

time, we are making mistakes in the SWMWNMH senses. To

feel 1

desk may/warm; to me it feels cold. We

mbaxuhhhhefhx.swﬂw a thermometer. But

a quantitative measure. It feels neith

only offer us a number. So we are Jjust

needed to make error upon error. In hi
of Aristotle, St. Thomas reminds us tha
than any of the other animals.

.

Now Cajetan maintained that in the

we enjoy the same kind of certitude.

can dispute the

order of simple

10

In the same fashion,
our power

of the

you this

Emd&mw

the thermometer is only
er warmth nor cold; it can

9&?0&Q¥~$\ow all the materials

s commentary on the De Anima

t man is more pronedy to error

apprehension,

What he did not distinguish

within the very limits of our initial apprehension of the nature of

a thing, is dﬁﬁbmmmmmm from confused to
is in this process, if it may be so-cal
lies, and our mind needs direction. TFo

rection in order to pass from confused

1

to distinct knowledge.

distinct knowledge. And it
. L !
[28) -
led, that the Margin of error

r we do need artificial di-

A

special branch of logic exists which governs the process of dividing
. |

which is carried on by our minds in ord
And there exists a treatise on this bra

the rwhes  for composing terms that hav

er to achieve definition.

nch of logic which lays down

e been so divided or distinguished.



Now, if certitude could be made identic
maintained, there would be no need wowu
is a true child of the worst type of sc
think ¥hat I am setting Cardinal Cajeta
We owe him too much for that, wmﬂsmm<ow

] these simple matters, as he went wrong ab

How did Descartes reason in this |

_

things which we first apprehend, for th
apprehended Swnﬁ;mwmmd certitude, are 4

exactitude. His examples would be real
: [

and time. ZOSM that there are bodies,

My guwm not the place, but what I |

thower/) of my wmma,mbm_H ended down the

turn about. Anyhow, this is my @Hmom"_

nor can hodld. >DMMWWHH this, I am cert
: {

need not say exactly what it is. But i

al with exactness, as Descartes

'this type of logic. Descartes

. /6.
holasticism. sz$$a\Mﬂmdvb0ﬁ

n among the worst scholastics.
theless he did g0 run concerning
out analogy.

matter? He was convinced that
e very reason that they are

1so apprehended with complete
ities like body, motion, place
we are certain. Here I stand.
here occupy. I begin at the

re at my feet, <mﬁwwbm as 1 |
the place dsmd.b&obm glse holds,
ain. Then there is time. We

t assuredly is. And, though we

make no attempt to define it, we use djm word "time" significantly.

Of all these things we are quite certail
motion, by it I might mean that Socrate
He is changing, and by a kind of motion

tree is growing. TYou remember it ten y

wm%muﬁg to it since. And this would |

|
|
{
I
|
{

n. To turn to the example of

\\\lllllllv
s is blushing, that he is 4
. Or I might mean that mme
ears ago? Look at what has

be undeniably motiongd, though

walbing ™

11



of a quite different kind. Very good. Upon all this we agree. But,

now that we have agreed @pun the name of
ask what it is. What do I mean? I mean
possess only a nominal definition of mot

what it is? But this dreadful @ﬁmmwwob.

- obscurity. The fact that motion is so f

. its existence, in no sense reveals what

this peculiar thing, we must
that up to the present, we
Tob, and must still inquire
plunges us at once into

amiliar, that we are sure of

Wd is. And when we seek this

l
- distinct knowledge of it, that is, the wﬁoswmmmm which would be conveyed

- by its definition, we shall find that it

m things known. In this’ respect, Descarte

is one of the most obscure

W.ﬁwm gquite a novelty in the

m history of philosophy. All the Greek philosophers without exception

. thought that motion was the most hidden

experience, to the point indeed where so

and mysterious thing in our

|
me denied its existence altogether.

For these last, the question was how could a thinhg §6 obscure be real.

Others maintained that meHm,Mm so much

motion going on throughout the

entire universe fhat-science of anything is out of the question. Every-

thing is forewer being something else al

' made a statement about a thing, then it

1 the time. No sooner have you

is no longer true because the

thing is now other than it was. Nevertheless both of the extreme groups,

the Parmenidians, and the followers of Heraclitus, would agree in this,

W namely, that motion is dfsp&rately obscure. ewwiwwomoswa obscurity

leads one school to exclude motion altogether, and leads the other to

12
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allow everything to dmpﬁ%ﬁk&bﬁr by demmodmoawwew. Yet to Descartes,

suddenly all of this becomes clear and distinct, because motion is
_ |
his prime example of eclarity and @Mmdwnwﬁuwmm. He holds that the

- - ‘ .

same is true for place, and for time. In his Regulae ad directionem
N _

iingenii, r. 12, you can find this for %ozummyaﬁb.

In this rule 12, he makes ubbﬂ\ ow Aristotle's definition of

motion because it is so obscure, swmwomw the thing defined is obvious
to any sense. But this he can do only Wmomcmm he is confusing cer-

._
.
or to a notion, and oowdwdz@mk (if dﬁo £oHa may be so used at all),

|
in the sense of exactness. But ﬁwm two ! ‘are plainly not the same.

[y

To us, as we think Bmﬁﬁum mwocwa be mwﬁ@vwm dﬁm% are inversely pro-.

titude, which sometimes means £ it mmed ow adhesion to a wwowomwdwob

portional. Though.it would take us a Hwbm time, we could show how

it is that the more certitude our Wboswwmmm enjoys, the less exact

it must be; and the more exactness our %boiwmamm enjoys, the less

certain it must be. Let me recall the meswwm of man known merely

as a moving object, so to speak, and Em% known as a rational animal.
Now it is with every reason that ﬁ%m history of philosophy

speaks of the %Wudmmwmb revolution. mww attitude of mind does indeed

turn the world SWmH@meSb. From mwwswwwmowwwomw point of view, he is

making the most radical break with all wwmqwosm prhilosophy ~ and this

break was actually prepared for, ﬁbzwﬁﬁwbmww. d% the late scholastics themselves.

_
|
{
i
~

13
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The revolutionary step is to identify whiat is most knowable to us

with what is .most knowable in the order

of nature. Let me ask you

to observe that Descartes Ewmwd_mwba some pretext for Mﬂmbdww%mww

certain knowledge with distinct knowledg

of mathematics, for example, this princi

1s most wwozmdwm in itself being also mo

BRI s TR

only in mathematics. |
|

e. In the limited sphere

ple would hold: that which
st knowable to us. But

What is it that :is characteristic of mathematics as compared

with other sciences? Mathematics is omL
We construct even our mﬁdQQOd. Take any
such as a triangle. How do you mmd your
your own. You dmmpb by oobdedOﬁpbm mb;
define all others by comparison. But th
and, having constructed it, you Bmwbnmwb

angle exists. Now, from any triangle, 7y

Such as that they have their three angle

It is from your construction that all th

that we are responsible for what it is 4
: |
for its very nature, so to speak, but me

_
knowledge without the kind of constructi

The example just given is one of a mecm

even the very elements of geometry, waﬁ

~

_
‘
_
{
i
!

structive through and through.
{

mw4ms mcdumOd of geometry,
ttiangle ? TYou fabricate
equilateral one, and then

at first one you construct

that the equilateral tri-

ou can infer._a certain property.
s equal to two right angles.

is follows. I am not asserting

0 be an equilateral triangle,

rely that we cannot attain such

on of which I have spoken.

e, but the same will hold for

the point, line, surface and

14



volume. Even these elementary notions are arrived #at by

construction. It is not enough merely t9 put a point on the

blackboardy you have to say exactly what you mean by one. And
| |
this obliges you to some sort of construction. Draw a line,

for example, then divide this line. HUWQWOdﬁmH division is

a point, the location of the cut. Or wmim the mNdeHH¢% of
|

the line = there again we find our point.

| Similarly, if you
wish to build a line, to make clear SWdem line is, you must

have recourse to a point at the end of "ity You might perhaps
_

 situate two points and then join then. r; more simply, and

after the example of the MWmdomedm, %oﬁmswmsd conceive of your
poht in motion, and allow' its trail to be the line. Now, make
your line roll mHobw. and the trail of this becomes the surface.
Allow the surface to sink , and you construct a volume.

These elements, I grant you, are a little difficult to make clear.

If you would like some notion of how hard it is to define point,

line, surface, and so on, read Sir Thomas Heatlos Intreduction to

the Elements of FEuclid. It is long and most interesting. Suwa mﬂmxwv-\\

if these matters are so troublesome, it is because they are not

the business of the mathematicians. These definitions must be

taken from somewhere else. Where they do come from is something

which we may discuss later on. But the %mw?mamdwowmbm quite properly
|

i
I
i
i
|
{
{

15



takes them simply for granted.

.once he has entered into wommmmm%ou of these elements,
|

he can move on freely in almost &1l directions by further

|
|
{
i
{

construction. Of course, everything he @&mm must be exact and
: i
clear. And this is possible so long as the foundation, the ul-

_
timate elements, are assumed. But if discussion begins about

|
these, then the greatest difficulties will be encountered.

May I ask you also to notice that Bmwwmsmdwom, because of
) P
the construction going on in it, is in a %mbmm artificial.

It is not just a sciencé but also an mﬂw.m Again, mathematics

is the most human of the sciences ~ not d@m most humane, to be

[y

sure, but the most human. I hHmmH% mQBMdmdww& there is something

frightening and ﬁbwwmwwbm about BmemBWwwom but, at the same
time, M&pm by this science that we achieveé our most exact

knowledge: m;&&&k&?.mwdwhmwﬂ wHo@oHdHobmmmﬁo the human mind
not v
because, to be a mathematician, one must/only possess reason,

‘but human reason. Although they know Bmﬁ%msm¢wom better than

i
we ever shall , neither the angels, nor God, are Bmdwmamdwowm%mv

i 1
They are not logicians either. God never ireasons. Anfy mbmmwﬁw
|

needs no logic. Both logic and Bmdwoamdwﬁm are typical of human
reason. M
!

I am barely touching upon matters of great difficulty,

le




¥
|
_ | ,
but will beg you to agree with me about dﬁmB if only for the purpose
of further discussion. May I next ask %of to observe that mathematics

can provide an extraordinary tool for the| investigation of the non-

mathematical world. This tool has becomé more powerful and efficient

‘ ;
as time goes on. As applied to the study| of nature, mathematics
gives rise to what we call mathematical @W%mwom” a science which was

present in a primitive form even mBobw,dwv early Greeks. eWm\mW¢Wmm01

rians possess it in a quite confused hoij But, by the time of Aris-

totle, the understanding of this science ?mw become quite clear and

definite. And this perdists through frchimivdes arct Zhe rtel.

| .
HHHmedHobdﬂHmmed,Hﬁwmdowmdmdwwﬁw,mmmwbmdomudwwb ﬁwmdowwmbm

of science who are not togwell C@;ob dwmﬂw subject, that mathematical

physics was not a creation of the mmbmwmﬁmbom,.scor less of Galileo.
The essence or notion of mathematical @v&mwnm is quite ancient. wcﬁ
the tremendous power of the Emdwmamdwomwmdoou is indeed relatively
nev. ,H mean the awareness of what this ﬁoow can do.

Little by little, dwwaw to the >Hmmm. another extremely powerful
tool came to birth, first of all in the moHB of algebra. Here was an
extraordinary discovery. And it is Hmwmmww founded on symbolization.
The Arabs seem to possess a genius for mwsdowm. Before them, both
Greeks and Romans were floundering mdoch victims of their own m&p§uw

symbols. Try multiplying twenty-five d%WmHdemmB in roman numerals.

{
m
1
|
i
i
I
¢
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P It is an extremely simple piece of omwozﬁmdwob, and yet becomes quite

difficult if the only symbols we have &oT our numbers are those which

P : !
: were used throughout the owa.awamb empire. Back in those days, it

” took experts a Hobm time to make a omwoﬁwmdwob which a six year old
could now perform quite quickly. %
|

Of course this business of calculation, and the means of cal-
I
i

culation, is not strictly mathematical. | But thanks to Descartes,

'
i

the application of algebra to mmoadeNA_Wm<m us analytical geometry,
and eventually made possible the work of| Newton and Leibniz. I am
not sure in which order we must Hm@owﬁ.dmmﬁu whether Leibniz precedes
Newton, or ZQZdobHmedeN. There was @HWW# controversy about this
order of precedence, and whether the matiter has been settled I do not
know. What I am deWHﬁm about is omwoﬁwfm" differential calculus, |

'
Mbwwbwdm\rVSﬁP&w calculus. And calculus is an extraordinary tool.

Bor what reason? Because it permits us Ho make an approach indefinitely
|

" more and more exact to ono&ﬁmmm.. And JUSm we meet ﬁsokéxﬁkv,thhu.
of nature. What I mean is that nature Lm full of irregularity, o%m&&&?&S(%ﬁPﬁ\ ’
aw MbomWosHdemm, and these can moEmSoswdm overcome, or in some measure
dominated, as the infinite of calculus wm approached more and HoH%JMMMM%W“\

But the important thing is that, mﬂobm the sciences, it is the most

I li

human swwomemeHﬂm\MWm most spectacular achievements. The achievements
g .

we cannot deny. Without mathematics, SﬂdwosM/¢ﬁ%W\mmmd mentioned types

'
i
1

i
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| |
of Bmwmwsmdwom, we could never mmwm our mosbwwomﬁma pieces of hardware
into space. Without mathematics, we oosw@ not ride around comfortably
in our automobiles. 2m4mwdwmwmmw,.bmddww does not grow out of our
mathematical Gmmmm., In other words, bmﬁﬁwm can never be regarded as
the term of a process of mathematical Hmeobem, as every Bmdwmamﬁwowmw
and physicist is aware. There is mwsm%mmdwmd fact, or object, out there

in wbm real world which has to be met, mwa accounted for. By mathematics
it can never be adequately accounted moHT I mean that the real world

is not an existing thing which can be wswww mHvaHWmQ by anything in

the mathematical order.” It is not a BmemamdMomH object become real.

L&t the mathematician calculate Woz Bmﬁwmoosm can stand erect on WWm
surface of the earth, he is still Wwpwwmrm to set them there. The cows
must be generated, mb& this is moBmﬁwwbm_dm%on the power of EmdSmEdeom.
To multiply them in our heads, even to Hﬁwwbwd%, is as easy as you please.

But it delivers not one single cow in med. In nature there is something

that resists mathematics. _ i
— /\a:,@_\ﬁ )

Bet fo overcome this HmmHMdmﬁomdASm do Have a means of a sort.
We can allow the mathematician to dﬁw@@m the gulf between numbers and
nature through another human device. And it is again something that grows

out of our heads. What do we do? We convene mathematics SHﬁw another

tool of our own construction and, thanks| to this arrangement, again draw

u ,
closer to nature and make ocur knowledge of nature more probable. Because

|
{
I
1
|
{



|
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it 1s never enough to see nature as an o%@mw of productivity,
wrmﬁ is, of wumawomwvwwwﬁ%. Those who ngsom dsm.mowmbom of
nature to pure @Hmawamumdwwwd% have mmwm$@ one aspect of the
matter but only one. There is also dwm.wﬁmmdwoﬁ of understanding.
And to help us with this task of ooswwmm%umwo? what is it that
we join to our mathematics, so that Bm&ﬁwsmdwom can achieve its
full task. It is the machine. Now, swmw is a machine exactly?
A tool, of omﬁHmm, but a complicated ome I say complicated
because we would not call a saw, I mean % WHE%Hm hand-saw, a
machine. The same would be true of a m%%me hammer. But when
the tool becomes complex and somehow msﬁﬂsmdwo, then we begin
to call it a machine. I make 5Q‘demB@¢mdo determine exactly

at what point the tool becomes a Bmorwﬁmw About this we could

not be exact. An automobile is clearly w machine. Some have

argued dﬁﬁd an ordinary wheelbarrow is m#mo a machine. T am not
sure. . But there is no need to talk mdosw difficult cases, not
when there are so many easy ones. . M

What is typical, then, about a Emoﬂwbm as ooB@mHmQ.do natural
things? The machine is something that m%ms out of our heads. We
mum the makers of our machinery, and, mmmwdm makers we undevstand

it. As the m&P#%‘ turn, and the @Hmdobm_
HQR?%W&%N\ &ﬁm@ﬁ%&t&?&\e we know what Hw going onj; we know what this

!

move up and down,connecting—

A,
1
1



|
cog, or ldver, is doing, and why it mommwwd. Why? Because it is
%‘M i

we ourselves who plan@’it so. The SOHmeow.osH hands we understand

mmwdmddmwwwmﬁdwm2oHWmowbmﬂcwm.>bmumdamwmomwwwosmwwd3wm
v . u

dmmmw\SMdW dWomNmE@HmOﬁHchmH" Hssdmwwmm HzadqumeBOHmwbdmwl
ligible than wood as wood. So soon as o@w reason has taken the
initiative, and has imposed upon ﬁwm_wmswsmdmwwmw. some design out.
of our heads, we are at home. Now we Wbms what we are doing.

1
Machinery is essentially human, m
. |
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Let us attempt now to explain the lemwwobmew between machinery

and nature. There comes to my mind a zoﬁw by the late Professor
Collingwood, "The Idea of Nature", which, when I first read it,

in my student @m%mf did not please me. What was the reason? It

was because I was struck most of all by his statements concerning

Aristotle's conception of nature stow.AmHm largely mistaken. Much
|

later, when a paper-back edition mwmeHm@,.H examined the entire
book and found in it some very fine dwwgmm. You see, it is cha-

racteristic of the Jjuvenile mind, to <MJ€ all questions rather pas-

sionately: even in philosophy the %oﬁbmmsmb is following a master,
and when anybody opposes his master's m&odwwbo, the youthful disciple

< s . . _ .
is inclined to shoot him down. In later years, passions wane, and
| ,

with mm<mbowum age one becomes Hbowwﬁmmmdo say "perhaps", instead of

1

nfsexn
fhu

\

& mT.
r.\.

"it is thus and so." 1Indeed so open can.one's mind become as the ﬂ
years roll on, that one may end in that condition of old age which \x @Wﬂw%\\
- \.

leaves a man completely sceptical (a type of senility). This stage
|
I have not yet reached, not mentally, dewcmd. But the point made

by Collingwood, and a correct one, is ﬁ%mw the Greeks and Romans did

not really know machinery, They bommmmmma their catapults and

i
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+ obher large and clumsy devices, but these were not machines in our

‘ modern sense. They were not true mNmbHmm of machinery because they

were not automatic. Our machinery is self-propellent, as it were,

and thus is truly a kind of automaton. .%

In our next lecture, machinery will %o employed as a kind of
examnple to make clear what nature is. wfd it will be always aw
easy error to talk of the machinery of sWdﬁHo as if nature herself

were a machine. An easy error, and a fatal one. This we must do
_

our best to avoid.

_
i
|
i

|
|
{
|
{
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Lecture # 4

|
Both mathematics and machinery' come from within ourselves, which is

to say that both are owmwmcdmuwmwwompww‘%ssms.. That this is true of

mathematics is proved by the fact that w&wm science is constructive.

Machines too are complex tools oobm&Hﬁo&wQ by ourselves, and thus

growing out of our own minds. Any ﬁoow.wmm has been pointed out al-
ready, deserves the title of machineg doWdWm degree that it is self-
operative, as it were, or mmwwnwwowmwwwbw.\ Let.us also recall, that

we neither can, nor need, set the precise Ximit between the ordinary

[ 2

tool and the machine. At the upper limit we find the device which is
as completely automated as man can make %dw at the lower limit, a tool

as crude as a mwmﬁwmmwmdwow, a mallet, ow primitive knife.
{

. | of
The essential thing to grasp is that all these tools grow out/our

heads, this being true even of the mdwowwzwwow we break off and shape

so as to put it to our use. But such a @m<wom is not a machine.

_,
Nevertheless, I do insist that, as a tool, it grows out of the human

mind.

.
I
{
I
i
{
|

Surely I need-not explain to you how'mathematics and machinery

go together so extremely well: the Emowwﬁm becoming our means of ma-

~ _ thematizing, as it were, the external SO%H@ which we have not made.
. mb 1
Now, I beg you to consider into swmd\mHHﬂH we would be falling if we



_
made these, namely, mathematics and Bmo%wbmﬂ%, the measure of all

reality. This would be to humanize bmw%wm with a vengeance. It

would be anthropomorphism pushed to dwmwwwswd. For what we would

be doing would be to impose Bmdwosmﬁwommob nature as if nature
"itself were mathematics: as if the bos%imbrawam world were
nothing more than the exteriorization o% our mathematical con-
ceptions. Having detected some dmmwm.o% ooEbmHHmob.dmﬁaomw our
machinery and certain workings of bmdsﬂm, we would then be leaping
to the conclusion that these two were d%m same: from proportion
we would be moving to identity. This sﬁzwm be making things human
and degrading them in the process. wowwzw would find oﬁ&mmpdmm
rejecting as unintelligible, or 4mpcmww%m, anything which could
not be caught in the web of our Emﬁwmsmwwomw oouomwdm. or which
could not be duplicated by the Bmowmbwoww constructs of our in-

tellect.

|
|
i
i

But of course, though to apply Bmwwwsmdwom to nature is always
a kind of anthropomorphism, it need bOdwdm anthropomorphism in the
: w
bad sense. The reason is that the process can always be carried on

|
with caution, and with full awareness of its limitations. And the
|

same is true for the comparisons which %m may make between mechanical

and natural things. There is no good memob why we should not speak



P

M
of the mechanics of nature, provided &ﬁLﬁ we do not identify nature

with machinery.

' !
' l

Now a mechanical model, as we all Wlos, can be a most effective
means for the investigation of bmdswm._mbm a matter of fact, especially
in English physics, <mHHo¢m mechanical models dominated the minds of

1

the scientists for a long time. But mﬁ@ﬁ a model, as I have suggested

above, yields us no more than an exemplum. And by an exemplum I mean
somtthing which, by reason of its mHEHPﬁHH&% to another thing less
known to us, can make clear what that o&ﬁmu thing is. Our machines

we. can understand; how they work is owmmﬁ to us. When we turnm to
|

nature, in certain obscure processes we can detect motions or func-

tions comparable to -those of our Bmoﬁwbmﬂ. A study of the machine,

u
therefore, and the comparing of it to the natural process, leaves us

dmddmw om‘dwmb Sm SmHm_dmonm._ wc¢£m @msmwwd by the comparison

only to the degree that the comparison can be made. Between the
. {
mechanical motion, and the natural process, there is a proportion,

but nothing more than a proportion. zmweﬁmﬁ insist that proportion

is to be distinguished from identity. .

Need I digress on the various WHb@mwow unity? There is, for ex-
anple, numerical unity, as when we say wﬁmd Socrates is Socrates.
Then specific unity, as when we remark mew Socrates and Plato are



the same kind of thing. Then generic ﬁbwiﬁu horse and man are of the
same genus.. Finally comes still wadwmm sort of unity which is
very much neglectedy this is unity of proportion, according to which
things are only one in proportion. eﬁm.ﬂmsoﬁm 0ld example is that

unity which exists between health, medicine and urine. Health

we say of the animal body. But medicine is also called healthy and

so is urine , However, when healthy Hmwmmwg of the animal bvody we

mean that this body is the subject of ﬁm%Hﬁsw as used of urine we

mean that here is a sign of health; Hm@&owbm, finally, is a cause

of health. Now there is something ooBBm%, med is, some sort of

oneness between these three. %m&.imﬂMMMMW\WOd identify them and

.m@mmw of all of them-as healthy in the mMEm way. - What makes us

bring them together is merely the wwo@oﬁ$wow between them. This

wwowowwwob suffices to yield a name dwmdwwm one, though the ﬂSwam

. named are not entirely one. Our final mm@swmwdwos, then, is a tern

which is the same, though it signifies more than one thing, and WWQW.RVﬁMv
m «

so in a determinate order. This scrt of name is called analogical.
|

Unity of proportion, consequently, Ewmbwbm that kind which sup-
|

ports analogical terms, must be &HmdwﬁmSmmﬁmQ from all other kinds
of unity. Where objects are m@mowwwomwww one, or generically one,

what is true of a given specimen will be| just as true of another.

1
1

|
i
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But, where the oneness is only of wwowownwoﬁ. the terms must be kept
apart, though they do have a certain Bmm#wbm in commong If properly
understood, these terms are many and must remain so. In somewhat

the same way, we shall be making a bad B#mmem if we identify nature

and machinery.

May I repeat, therefore, that when Sm use artifacts as examples,

1

- we must be careful to notice the meaning of example in this context.
An artifact can be used as mb_mNmB@HmLuHmﬁwﬁQmm to teach us something
about nature, only when by example we Em&b what the Latins meant by

2

exemplum, or what the Greeks meant by @mmmamwmsm. What we cannot

mean is example in a current English mmbmm of the word which would

{ .
stand for a sample of something, a true instance of a case. There

Ined i
is nothing: to dmoowMmewwmmmmw about in this apparently elusive ter-
| .

minology. The word example is itself mb_wbmwomwomw term, which has
acquired +this new meaning in English. &So 0ld meaning merely in-
dicated something which, because of moBmemmdeHmbom, however in-
adequate, could be used to make clear, ow clearer, the properties

of something else. Actually, if we Smwmwdo put the argument from

an example into syllogistic form, the Hmmcwd would be a syllogism

with four terms, and therefore no m%HHom#mE at all, neither dialectical

nor demonstrative. But it does not HOHH@S that what the mind is doing,

by means of this funny syllogism, so to memw. is without wvalue.



 fese

m
Though nothing is demonstratived something is indeed brought to one's

attention, namely, the proportion vmdsmmm these cases. So that one

A

sees how what is true of is moBmWoz,

way, true also of #ﬁ&gﬁHWWM\\

_
In the first two books of the wmeMom of Aristotle, many of the

_
'though not quite in the same
|

arguments are proposed as examples. Hwﬁn, a basic mystery of mature
is that of absolute becoming: some %mmﬁmwmmo Socrates was not, now

he is, in some years he shall no longer be. So a thing has become
N i
and will® cease to be absolutely. For dW%Hm is a big difference between

s

!
Socrates becoming a man, and becoming pale., Where it is a cese of merely
becoming pale, it is the same fellow we #mqo all the time. But where

it is a case of change from non-Socrates to Socrates, then something -

absolute has occurred and the mystery Mmmscob more profound. So pro-
Hoﬂb@,HbaomQ,dﬁ&diﬂmbSmmddewddo Em%m mmbmmomwd,¢5odmmd£m

can do is invitd¥the mind to see a wmwmwﬂmw between the simple and
ommMH% understood process of Socrates dﬂ#bwbm pale, and the deeply
obscure transformation by which he becomes a man. When Socrates be-
comes pale, we Hambﬁww% ﬁmem necessary @HHbowmem. There is the
subject Socrates, deMWHm oobapdwob of bm more rednéss, thén the

paleness towards which he moves. w@abmmm disappears, and paleness

takes its place, but the fellow who is mﬁdumow to these two con-

ditions remains the same. 1In fact, it Hw easy enough to show that
i



all becoming requires a permanent mﬁdumOdw that is, that in all change
_

there must be that which does not change.

Now, from this example, we
pass to absolute change, and we argue ﬁwwwq if the conception and
birth of Socrates are not pure ondeob,.ﬁ coming to be from nothing

at all, than underlying them there must dw the unchanging subject.
This is a simple case of a true example. mewmﬁw is a similarity between

the two realities under consideration. wwwmdw<m becoming, is somewhat

like absolute becoming. Some basis on.ofB@memob exists. Another

example might be that seen in the QﬂH<&bmwow a statue. The permanent
. m -n

subject is your block of material. Moﬁ.oﬁmb&w its shape by grinding or
chiselling . The final result is . a new form, but a new form in the
same material. First it was a stone-block, let us say, and now it is-

a stone-statue.

Another mystery of nature which can only be approached by means
of examples in the old-fashioned sense Mmmdwmd of chance. Indeed it

is not unfair to inquire if our term owmgoo can truly doAm@wHHmm to

any occurrence in nature. Is there in fact inTJeterminacy in nature?

|
The difficulty is most obscure. And if any reply is to be made, we

have no recourse except to begin with an instance, or example, where

the presence of chance is comparatively &meﬁ. This means that we

mist turn to human events. ILet us take wﬁ automobile accident. We



do call it an accident, a chance event. mbba this because, though it

was not intended, it did nonetheless ooosw. Our purpose was to drive

\ 4

to the super-market. The other fellow wma meM et on reaching

the bank. We collide at am intersection. Each of us finds himself

in a situation which he did not Hbdmbhh %mwwﬁmw of us attains the

situation which we did Hbdmw&u mOEmdSHbW non-deliberate has happened

to something deliberate. Now are there mﬁow occurrences among the

\sheald

things of nature? This Bcow at least W¢WO\wo clear, namely, that

our example will help. , It cannot prove ﬁwwﬁ there is chance in nature,

but it may help us to recognize it when wd.@omm occur. The cow walking

-across the meadow in order to abtain a WHHHW from the brook may chance
ag ¥%. w«\&\n? Gse8 _

erm) toO tread upon a med of field mice, bringing

to a sudden end the promise of these %oc#m lads . But this destructive

(P

act was plainly not intended by the cow mboH did the parent field mice
mdoHNmNdmOd their household to be me&pﬁwch in such a fashion.

The point of this entire discussion ﬁm that, in other circumstances,
machinery may be used to play the saume vam. It will serve us as an
example, but we BCmd not he led to Hbmowmwﬁm presence of genuine iden-
tification. Just as we may never @mmmwﬁmdﬁmﬁ chance in wmﬁﬂﬁm is

exactly the same as chance in UﬁEmD‘m<m£dm. because purpose in nabture

is not to be identified with purpose in human affairs; so we may not



_
dleclare wbmﬁ the behaviour of 5mw¢HmH.HoHowm_meam an exact parallel
in the behaviour of one of our machines. memowwdﬁm was probably more
Lghttthan he knew Sme he declared that ﬁmwcwo likes to hide.
ve have learned to osw cost how B%mdmwwoﬁmmbmdswmw dWMmewomFH% are.
How, in the face of mystery, we cannot mw<w up. And if machinery
will provide us with helpful examples, dwm% machinery we mUmHH employ.
But we must not forget what we are doing. MzdeoEmdMom offers a more

| ds 2./ .ﬁmwb
brofound case of the same sort of Hﬁ<mdeWWﬁHob. Qo<HMWﬂ e-

comes a little more complex because bmddwmm@ommsowa real quantity.

hf course the quantity found in Hmﬁcwo..mbw.dmm quantity proper to
true mathematics, are not .quite the same. weﬁm quantity oobmwmmﬁm@

by the mathematician is abstract and, zwdwwdwm exception of numbers,
the findings of mathematics can never be wwwowmmww verified in nature.
The important thing to remember is that, SWmS we use such Qm¢womm,

we must be aware of the fact that they mumwsmwo devices and no more.
Max Planck, the great German physicist, m@@wﬁm all this in the fine
statement that nature behaves Bmosmﬁwomwwwmobww in our heads. Simi-
larly, though he is often enough called a WmdeEHBHmﬂw.zwmd he actually
saild about his position was something HHWmWﬁSMm" "fhe determinism that

I talk about is only in my head. Out there, I simply don't know. The

determinism that I do know is that which &mb has devised as a means of

' ~
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approaching nature. Not as nature Hdmmwwﬁ= Max Planck deserves our
respect and may I remark by the way that Wm enjoyed a classical for-
mation, as did most of these great mopmﬁdwmdm.

The value of our own fabrications MB.fH@oH to learn something of
those of nature arises from a proportion wwdSmmb the two, and from
our better understanding of our own Son.w But unity of @Ho@OHdHoJ\aShh
is not identity. The dsMMWMmmﬁwﬁ our oo?@mﬁwmos stand far apart
and so they must remain. With Ummcmwdmm,m¢Wm% become identified.

He is drm supreme blunderer in this @oBWHTn What I mean is that
thinking mechanically was so ingrained Mswmww mind, that he actually
identified the machine mb@ the thing of 5W¢SH®, maintaining that all
animals, even the higher animals, were Emﬂm machines in the exact
sense that a clock is a machine. Even oﬁW own human bodies were..
~ mere mechanical dewices being mewwcwmdmamd% our soul as #W%WMMWU
manipulates an aeroplane or some such Em&SmbMomH construction.
20¢wom how far Descartes has @H&Hdm@ WHoB the conception of
nature which was accepted by all the mmHHWwH philosophers. Now his
mistake will become still more frequent mT@ easy as man invents ma-
chines which are more and more mmeI@Howmﬁwwbm. Automation brings us

many evils as well as many blessings. HWMHH<Mbm beings are defined as

l
those which have the cause of their motion within themselves, how

shall we distinguish between an mcdosodwﬁm and a human being? Well,

F

10




that

it is not difficult to find philosophers Two insist/there is no d4if-

ference whatever. They too, appear to dﬁﬁbw that they are automobiles --

and of course they are, in a primitive mm?mm of the word. ut the con-

fusion would become more than curious if we took them to meadwhat—th
l

N

mHm.ummluﬂuthwm@Wh\v : , M

Among the mechanical devices which truly deserve to be known as

machines, those which are the most m@<mboWQ are undoubtedly the com-

1

puters. And it is a commoxf place of our FHEm that many a man who

specializes in the making or operating owwm computer, puts himself on

a woowmbm of equality with his mHmowwobMQ,WWHmthmg when indeed he

does not give precedence to the HdeHomdhos of

his mind and hand.

I submit that the great reason why he dmﬁam doﬂfmme the machine

is that he can understand it so much dmdmow than he can understand

himself. His brain does calculations. ﬂwm machine seems to do cal-

" culations. But he does not know mNmOdH%“Woz his brain is put to-

mo&ﬁow. nor how, nor why it functions mmwwd does. The computer,

though, is something which he does sbamwmdmbm.

Hence, ironical as

this may sound, he develops for the ooswﬁdww,.m fellow feeling,

which he cannot entertain towards human intelligence: the one seems

to make more sense than he himself does. ' The other eludes and ex-

asperates him. Many people may thus be mmw@ to detest themselves

in the intellectual order because of ﬁwmﬂw own

inner obscurity.

11



It is so very hard to know precisely Sﬁmm the human intellect is.

Indeed such knowledge :as we do attain ombomubwbm it, comes to us
|
. by negative ways. And so we fight the darkness within us, we rebel

against the inability of our own minds ﬁﬂ grasp themselves.

|
O
.

Hence the dreadful vaguemess of all wmwwlﬁbgwwmdmﬁawﬁm. mmdmarrmwmme

. I say: "I understand B%mmwnme .. How mpd&4ooqum¢owﬁ‘m declaration would be.
What I am sure of is that I do not Qﬁ@mwwdmba myself. If anything

is plain to me, this is. Because SS@&.Z&GH@ it mean to Gﬁ@oﬁmwmﬁm

oneself? It would mean to enjoy a kind %w.wwdSHdH<m vision of what

we ourselves are, and dﬁwm assuredly we wo.ﬁoﬁ possess. Descartes

fancied that we did. Notice again how 5% nust be thinking of us as

a piece of machinery. Descartes Emwbdmwﬁwa that we have ooE@wmﬁmﬁ

intuitive knowledge of our own soul, mhgwdwm first thing we really

do know is the very essence of God. Mmdw the same fellow declared

that we are in the main, simple Emowwbmﬁ%. P
To return to the computers, this BoMWWMMWo which we hear about
them represents, not so much confusion ow mind, as confusion of
speech. Because the man who declares djmd a computer is Just as
intelligent as a human being, and Hmmmobw in exactly the same way,
cannot possibly mean what he says: I Ewmﬁ that, though he may state

this clearly, he cannot think it clearly. And the confusion in

1



A

thought is often conce¢aled because Emdmww&wm are taken, not as
metaphors, but as litferal statements. M&vaNmB@Hm expressions
like feeding into, and feed-back, or, wmmm instance of all,

the memory of the machine. Well, if an mhoodwouwo device has

a memory, then all the books in my HHdeH% have a kind of memory

ﬂwoudmomcmm SOHamwm<mdwmbmdonQMb dﬁmi mb@#ﬁw%iwwwwwml

sent these stored words to me whenever T ommb them. The computer,
|

to be sure, does something different.. Hﬁﬂomb actually open the
page where we want it. However, like dmedoow on the shelf,

s

it can only present you with what is ww%m@ there in some sym-

.

bolic wouE or other. Now, is this. what id meant by memory in
the true sense? Not at mHHM ,WMWMM¢mm.oowamm imagination with
memory. The electronic computer Qmmmw<mmmooE@mHHmob with imagi-
nation rather than with memory because Em%oﬁ% is the faculty of
Hmoombwmwbm objects in the imagination mm_dowobmwbw to the past.
Please note: as belonging to the past. mmwmnwb lies the real

difference between memory and Hammwbmwwobh But the computer

fanatics never trouble themselves about mcow medHDOdHosm\ Tl e i et \, X$\~m\
)
AVATLCA s i

¥ow fhe point is that the machines QOWBOd know that they are

i

\\.\m ﬁ&.
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remembering, nor that they are Qovbm mﬁ%wﬁwb@ whatever. Indeed to
make a still more primary OGumOdPob. to m@wmw of the machine as this,
or this thing, is already somewhat Qoﬁddwﬁw . Because our word "this"
must be taken in an analogical sense. .eﬁwm. used of a machine does |
not mean what it does in the phrase :dwwmwsmbz or "this horse”. The
'computer is not som&Body. HWm.ooE@dew Hw not even mosomﬁm thing.
It is a whole host of things put dommdbmW in a certain way: as a
house is an assemblage of stone, mortar, Tooau nails, mSwW@Hmm, and
SO on. .zwww HH help you to understand ﬁgwm primary oduQOﬁHos to the
ridiculous claims made for our ooE@deHm Hw I say om the Bmowwbm
that it cannot possibly dﬁpbwv because Hdmum wmwwww it.

To make assertions like that to which ?m are objecting is to be
guilty of anthropomorphism in the SOHMNWLmbmm. But all the mighty

achievements of science can be fully m@@mmowmﬁma without this MB@&OWmH

interpretation. And this is what I dHHm& to show in the little book,

The Hollow Universe. \\\ |

Now let us return to our chief subject. The Renaissance was cha-
_ o /
racterized by still another type of humanism. That humanism which

we have Just been discussing began, let gm say, with Nicholas of Cusa

for its remote ancester, then descending through Giordano Bruno, took

through
definite mﬁmww with Galileo and went oﬁ\ww Descartes. TIts tourse did

- ™

*

\\\ @.\\&\.\\ %\?%&T\P ] Ll 1945 -+ \\.T\w\»..»?mx\ A ? A, AL \ \w i \\\..\ \}.\\.nl. \\“ i
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not finish with Descartes but he remains the high point of its

m<owsdwobwowﬁmmmobmucmdmw<mb. mosm<m% dWQmmoobgd%@oow
is : v M
humanism/quite different from that of science. I now refer to

i

the literae humaniores, and this wwwmmm.m%oswa bring to our

minds the great literary wwmﬁﬁmm of the wwbmwmmmbom, and beside
them the great artists of that time. wcdmam shall concern our-
selves especially with the men of Hmdﬁmwmw

| It is often stated that the spirit of wﬁm Renaissance tended
to desert the supernatural, and even the ﬂw4wbw. in order to re-
turn to the MSHMH% human. The wmbmwmmmwow,uwb ﬂﬁwm view, was
centered on man. An Hbmdmbom of this Hﬁdwwwwmdmdwob. a typical
one, is the article on the Renaissance wadwm Encyclomedia

Britfiepnica. |

In my opinion, this is a superficial ¢Hm€ of the matter.

The men who pursued the more humane Hmddm&m in Rensissance times

uimuo.mmoWMbm those fundamental ooBoo@wwoﬁw»aWomm mental moorings

-about which we spoke the other day. Now ww we ask why they did
not succeed as well as we might have HMW@W. the answer lies in
historical circumstances which were dm%oﬁﬁ their control. The
learned men of the late Middle Ages had lost contact with those

common conceptions which man first knows and first expresses.
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The thinkers of the early Renaissance, oowmm@zmbdww, looked in
vain for some oobdmOﬁ between ssme the wbwpomobwmwm were talking
about, and the things known to m<mH%do@%T

May I digress for a moment to point owﬁ how sound was
the thinking of Plato in this respect, Hw he is given and inter-—
pretation which the Renaissance could ﬁm%&w% be expected to mmmwmb
to his thought. We all are familiar awwﬁ his Myth of Reminiscence.
Whether he considered this notion of meHanombom to be a mere

if
myth, or something more, is of no Hbdmwmmd at present. But/it be

A

taken as a myth, it becomes something Bmﬁqmwosm. For it isc then

Plato's way of saying that there are omﬁdwww things we know, and

know with utter certitude. These are our basic notions. All our

dUMhWHbmHm founded upon them. Yet, our mwwmﬂwmbom is so shifting

and uncertain, the difficulties mba.oduow¢wobm which can be made

are so many, that we often find oswmmw<mw incapable of justifying
these basic positions of which we bobodsWHmmm,HoBmHs/mm certain.

, Cottrey wn,
S0 how did such knowledge arise in our minds? Wot wwoaMmW@mHHmBomg
it would seem. And so, in this Myth of %wm — if it may be taken
as a myth - our mind ow soul is QmomemQMﬁo have enjoyed a life
prior to the present one, beyond the Homaaow matter, where it

could contemplate the naked truth. Our @H94m¢m incarnation, our

16



entry into the body,has brought about the vwmozﬁwbm of this ultimate
WbosHmmmm. Now, we must depend c@ob our mmbwmmv which can do no more
for us than awaken the memory ow a Wboswmmmm which once was immediate.
swmd m Emwdmﬁodm ideal As >med0deHmbm. in order to explain the
same condition, we need only maintain dﬁ&? our mind holds a power in-
dependent of things, that is relatively wWHoH to them mba illuminates
Thém. Our technical term for this power ?HHH be the agent intellect.
msd of course our theory is a Hwﬁdwm.Bonme<ow<mQ. The Platonic
myth makes a much easier beginning. b.E%dw is of course a kind of
lie: but dwmwmwwumwom HwomwﬂﬂW¢mwwmwmwwme®wu as I explained in an
earlier Hoowder can sometimes do better Eon than a true one. A few

.

ow%oﬁuﬁm<mmme@ Mo% mb Hbmdmbmm. mmHmemb mN&HoBmH%ooﬁondmobm
taken from bW%Mdem.m Ethics. The wSMHomU@Wm& has the duty of pointing
out the difference between the happy Bmmm in temperance, and the happy
mean in justice. The happy mean in ucmdﬁom is a simple matter. The
price of butter being 75¢, if you want a Hoss@ of butter you must pay
75¢. And this sSQdﬁmH FJou 1like it pr bom. for the price has nothing

to do with your appetites. But in the o%mm of temperance, in the
consumption of food and drink, for ex mbwwm, where lies the happy mean?

Is it to be found in dwmmmm_odumOdm ﬁUoE@mH<mmw Obviously not, OCur

mean must be that of reason. It is to be based on the man who practices

temperance, and this requires the deme“Hbdo account of all sorts of
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circumstances. - What is his @oozxwmw capa

¢ity for food? If his capacity

is so much, and hence in order to recoverithe energy he needs, he has
2+ ! |

to eat so much each day, then temperance %mﬂswhom that he consume this

amount. And now for the ﬂo&owwmw Milo. . EHHom Aristotle argues, was a

temperate man, yet each day @m<%mw

900 wocbam of beef every 24 hours he was Bow a

d a swowm ox. Well, if Milo needed

q\%&\ o \2 ety i this

enommous quantity. But of course there bm<mH was, nor could be, a man

able to eat a whole ox every day.

makes the point @HmowmoH%. The principle which Aristotle is trying to

2 fte.
teach is Vvividly illustrated by this wt:eﬁJrrl.rw.P:

N eample . D
Yet) == 7

eI BIE example.

How wonderful then it was for the wmnmﬂmmmwom nmen to be able to

recover the languages, and the arts of Hm%mzmmm~ which had achieved

such perfection. What were they mo¢cmww%,@owwm, or trying to do?

They were trying do restore a lost human mewﬁmmm of great wvalue.

They wanted to give back to men those Bmmﬁw&womb& writings in which

. eexr \ﬂnﬁ
NIU\mMMWO conceptions of which all men mww sure had been beautifully

expressed, first in poetry, and later in the writings of philosophers.

What the great classic writers of the @mmﬁ had been able to do so

splendidly was do.deW sense, without @m@vﬁdH%. without false learning.

And it was this power which had been Homdmwb the late Middle Ages.

But to return to simple truth,

in m@wob@wm language, is not to desert

i
1
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the divine. Indeed the great wmbmwmmmbomMSHHﬁon were actually
practising a kind of humility, inasmuch mw they realized the need

of recovering dwm simple things, of mwwhmfwmdwbm that great mysteries
should not be m@@ﬁomowma/hwmmNMH but mwmaﬁmww% and indirectly. Hﬁm%
sensed that man needed to be led by the SWBQ in his most difficult
investigations. And those who first do d?%m for man are the poets.
May I suggest an example? It is from meWmmwomwm.m Antony and

Cleopatra. Antony assures the lady that W@ loves her, and Cleopatra

instantly demandsj "Tell me how much." See pwiraxt—te—poweeted—tnihis
=%,

s

th%pblh&bthbBH\ how typically wmawﬁwbmmww.wm\ @what a glimpse of a

woman's heart we are given in four simple monosyllables. She must
be told that she is loved, and told it o&mw and over.

Of course, I do not mean to deny dwmﬂ during the artistic Re-
naissance there were men who did want dowwmdcwb to the highly cul-
tured paganism of Antiquity, and who @MQWWOdsmHH% attempt this
Hmﬂsuw. But even these writers and mwﬁwmdm bear witness to what man
needs as man. .>dew all, we are first on all human beings. The
supernatural is never intended to Qmmdwo& our humanity. Grace does
not bestow upon us a new intellect. That intellect which is going
to see God is the o0ld human intellect. @GH Lord's work is not to

destroy, but to fulfil. Even to know sSWd faith is, you must understand



the words which express those mysteries SWHoW intellect cannot
grasp. And, if we must have a wa@w we ﬁmﬁ@ one that is well-
formed. Grace, then, meither replaces BHWQU nor the sound and
healthy training of a mind. As a Bmdﬁmm,ww fact, in the order

a
of theology, man needs a mind well-trained, formed in grammar

and logic, mwa in the natural sciences, if he is to respond to’
that sort of faith that seeks understanding.

Now the Renaissance seen Hb.dﬁwm.wwmwwy is a splendid period
of progress. The decadence of the late Evgawm Ages meant that
everyone Um&wdmmcb to start half-way. Hdm$Wm necessary to go
back to the sources. If one neglects dmmewammg one can never
mmmww% reach the middle, much less the mbm.

First comes the world of ordinary mN@WHHmbom with its wvague
but sure knowledge, knowledge which is ﬁo? only thoroughly human

but which, in the mind of a poetic genius, embraces death itself

and achieves a kind of harmonious wzwwwwﬁmbd. It is with these

data, the Qmww%.mxwmﬁwmbom of men and soimb facing the human con
dition, that nearly all great poets have {oHWm@. Dante, Goethe,
and Milton are possible exceptions dwowsw@ these three use a
tremendous amount of philosophy and theology in their images.

That they should do so if splendid, of ogzﬁmm, but the important

20



thing is that there have been great poets before and after these

who composed great poems without the aid of this specialized
knowledge. Shakespeare seems to have dmmb a Christian, and knew
a good deal of theological truth. He Emmmm reference to such
knowledge, and assuredly can be @HowbcbaL But all he does is done
in such a way that the average ocwdw4m&om reader understands, though
he may never have studied theology. We &m% presume that the poet
picked up what he knew from his omdmowwm&,‘mbm then ooﬁmwﬁﬁﬁ%ﬁ in
experience. Though he stmmwﬁ Sm% bm<mwmwm<o been able to explain
exactly aww he believed what he did, ﬁm.&mmuwwzm%m able to recognize
truth. Robert mHomd is quoted mm.amowmwwsmu "All a good poet needs
is samples.” -

Our time is running out. I hope I Sw<m been able to show that

the famous 0ld Renaissance was humanistic in two different senses.

I hope I have done something towards the higher and more essential

.&t%wn 5

wusowm of these w4, which is dﬂ show that the positive

elements, both in the mathematicism of a Galileo, and in the hu-

manistic letters of an Erasmus, can be readily reconciled, and in
= i philosophy, ommn?m sl Fhi ool

fact do find their reconcidiation in 7

We can allow ourselves only a few Eo%w rapid and scattered

remarks. The 19th Century we are odwwmmw to pass over witeest th& hﬁ&:;\w Fa

comment. It was a strange century. By vbm writer it has been

21
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termed Hm.W&ﬁwwao XIX3me sidcle. But om”ooﬁwmm this is far from

being the whole truth. The scientific mvswm<msmb¢m of this age

.

i

were not stupid, though the philosophical interpretations of them,
in the main, do deserve this mgumOdH<m.uM>Hmou this century held
its great poets. Men like Mallarmé, wmc@mwmwwmuEOﬁ to mention
their English contemporaries, were mcﬁwmﬁﬁwo geniuse, The century
also could boast of one or two <mH%.mHmWﬁ poets. Among these I
would unhesitatingly place John Keats. M |

As for that strange amdeEwamB\wwMWﬁ the 19th Century was

* -

afflicted, it had grown out of previous centuries. First of all,

it was an extrapolation of Newtonian Booﬁmbwom, I mean the extending
of Newtonian mechanics to the szHm cﬁwﬁmwmm of being. A second
curious fact is that the theory of m<ow¢?wob which saw its beginning
in the 197%th Century, that is, umdzwbwmqﬁm<OHcdHob, seemed to turn
in an utterly different diredétion, mwﬁoﬂ it made the process m&?
effect of natural selection and ﬁwmwmﬁoﬁm of chance. Now everything
seemed to be due to chance. So we Um<m,_ob the one hand, a deter-
ministic mechanism in physics, and in biology a theory which
attributed everything to mere chance. &md a kind of reconciliation
is possible dodammb even these two meomem.BSm search for it would

carry Sw\@\zm% back to Democritus, who ﬁmwa that all things were

simultaneously utterly determined, and attributable to random causes.
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Nor is his position the mdmowsMMWQ\ﬂWMowwwd appears to be. But time

-

does not us to explain.

In our own generation, Emmbdem, ﬂwmmmowmbwwwwo and the humanistic
are not reconciled. However, there mHm”mboosHmmHﬁm signs of such a
possibility in the near future. I dwwbwwﬁwmmm signs are more vivid
in the writings of our outstanding ws%mwmwdm, than in those of our
great bioclogists. And for good reason, moomzmo physicists grasp the
limitations of their science much more owwmﬁw% than do their counterparts
in biology who must study phenomena dﬁ%ﬁl on the whole, are much more

complex.

If there were time I would draw a general conclusion as to what

[N

could be done. From the very dmmwbbwbm,mmm I have repeatedly pointed
out, our great trouble is that we start dew%wwwbm half-way. In grammar
we do it. In mathematics we do it. We nwcddmw the minds of little
children, in their mathematics lessons, %wdw bakers and butchers and
candlestick makers, rather than with bﬂEWmHm. When my little ones

come home with their problems in mﬂwdsamwwo, there is always a butcher
involved, or more especially a plumber. wHﬁ these cases I simply have

to give up. Because you now have too many ¢mHMde®m. You must cal-

culate how much water there is in this dﬂd" but how is this to be

achieved without knowing the wmswmwmwcwmwow the water, the rate of

evaporation, and so on. 1 am lost. And dﬁm guestion really has nothing
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Lhghih &
to do with smgmemwuﬁo\m.«% first place.

e
e

Since we have blackboard I will Hmﬂ<m you with a mwﬁmwm word

\ .

upon Mdy& The word is EmbSQCOdHo.M Manifestly, the derivation

it

is from manus and ducere — "to lead by wgo hand.”" A oWHHm&%m taken
by the hand, even an adult if he does bom know the way. MMMW\mSoW
persong we say: '"take my hand, and I'1ll &mm@ you tThere." In the case
of the child, this means that we must mdmow down, take this little
hand as it is, and half carry the oSHH@ mo.ivmﬂm it should be. But
our beginning must mm made with the oswww where he stands. We cannot
urge him to leap over mwo early part ow.mﬁm.@wmdmbom. Fo, we must go
all the way down, take the oWHH@_m hand mﬁ& lead him forward. Now,

it is this term which St. Thomas uses in connection with the study

of theology. If we drop the principle om manuductio, theology will be
dead. m

Why does a theologian use philosophy, then,? 1t is because the human

% ”

mind is so feeble that’he must have recourse to tools, instruments,

orders of knowledge, that Sm;WWOHm proportion to our mind. Philosophy

e arn
MmoﬁmowﬁSQmo.wwwpomowswwmomHHmQ\SSOHHHmQSBQBOdwomSOstHmzoﬁm

means that philosophy is a kind of m®H<m@ﬁ, or slave, DBul even though
she be a slave, she can help us. When the truth we seek lies beyond

our adequate grasp mwdommﬂﬁmﬂ»ﬁw®5 it must be made known to us by means
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proportionate to our minds, and these means are found in philosophy.

Here is a point which needs emphasizing. - Historically speaking,

the theologian can easily be a proud man., Indeed it is among
that -
theologians/I have met with the greatest contempt for philosophy.

Scientists sometimes reveal scorn for wwﬂwomowwwomw inquiry but

& it is nothing ooswmwmgwﬁo what I heve seen among
theologians. One would think that they meEmmH<mm were the Holy
Spirit incarnate. Well may we all HmBmEmoH that theology needs
philosophy, but that when we say this 2rmd we mean is theology

as found in the human Bwﬁ@. There is bommmmmwm from it, our

mind needs to be led by the hand. woamogm must teach us to walk

in theology, just as someone taught us to walk in our physical

L M
chilhood. 411 true education this process must go on. It is
£

with things more known to us, with things of Qmww% experience,
. : “.Ae&”

that we must start. Then we may move mugacmw%!ng safely towards
those matters which are much less attaingble by us, however in-
telligible they may be in themselves. Should we attempt to begin

with the things that are so far above us, we would be behaving

as 1f we were angels. That we are not angels needs no proof.

END
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Dlautres ont exprimé cette mdme ldée en dissxt cue
ies concepts de La sclence expérimerntzle sont dea concaﬁtsg
opérstionnels, clest-t-dire des concerts tirvés des &
opirebions per lescuelles nous definissons les propridtds
exporinentales. aAinsi les coneepts physicues de longue
de tzmpératurs on de couieur, ies coneepts blologigues

de grodgsance ou dtherddisd, lws concouts de néuoirey

SR

ou de porgonnelitéd en psychologile expérinentaie, doivent
expriser llopération expérimentale cue pous avons affeetuéa§
pour les comelbre. Leur définition consiste dens la
degeription de lewr oror i de meéﬁrs.

6

et
1\)

par corsécuent ie résultat dlune opérztion conerdtes les

‘ N ) .
noibres~mesures définis par le proaddé gqul nous les fowrnit,
Uns pihotographle est chose trds réelle et abjective, mals

Rr rapport au sujet qulelle représente, elle nfezt qutun
F B »

atest luil =ussi qulun signe instrumental, ctest-i-dire un
slgne que nous connalssons tout dtabord comve obiet et i
gul cache Eﬁdﬁﬂd&lﬂ/Kﬁﬁﬂﬂiﬁil&ﬁﬁnﬁﬁhﬂﬁiﬁﬁﬂx ca gufil rapresent
Ce seralt verser dens le subjecti wﬂsme gue de prendre le

sigre Instrwmental pour le moddis auquel*il se substitue,

Ue son ¢Oté, le concept opéra ticn&elvaat_un sigre formel de- ce
i signe instrumental,( ). .
'Si on se place & ce peint ﬁu‘vée ferzel, si vesisend ia

saperipentale
wcxpn,&/a un objet formel propre, 1l fsut dire cme teul ce

F 4

¢chappe 2 sa formalité doit 8tre considéré comme irrationnel

per rapport & oette formaiité. Ainst la couieur sensible

prapra est an polnt de wue physicue unm irrastionnel la

, &
rhysicue dofinid ia couleur d'une lumidre par ltangle de

zujet propre de la cience axperimentale esgt . .. . - - . .

;




ACWE ©il Svwns — s Ty g e e
ne peut avoir la senmsatiom dtune coulpur. La nstidre, le
wmouvenert, ila neture, tels gutétudiés en philasgphie de la
nature, sort sutent xmkaxx dUrretionels en selence expérimentale.
Parce cue les sclences experimentales slappulent sur des
nowbres-pesures st sur des relatlons vrtre noubres-nesures,
elles sont subalternées 3 1& mathématicve dont elles emppuntent
des principes pour explliguer les phénoménes, e 10D A la
philosopiie de ia mature.( ) Cette subalternation se veérifie
en psychologie expérimentale aussi hien quten phjnimua. Une
propriété gul ntest pas définie par lis deseription de son

proeédé de mesure est une proprifté pal définie ou- étrang&re

3 cea sciences.

,
1
|
i

A parlier rigaurauaeme;
ies différentes seiences expérimentales ne sont guve des partles
dtune ﬁﬁmei néue sclence, EZn -effet, les sciences ne sont pas |
spéeificuement distinctes & cause de la diversité des choses
traitées par elles, mais & raison de ls diversité des objets
formels. La philosorhie de la mature étudie des sujets sumssi
divers que ll'iperganigue, la plante, itaninal et lVhommue, et
pourtant elie est une par scn cbjet formel, & saveir la
wobiiité, Dien cuton distingue en elle diverses psrties selon
les différents genres de mouvement -- le mouvement loecal,
*'a¢tcration at la croissance = la roiszon formel reste la
méﬁﬁ. Or, ce cul est formel dene toute sclence experimenﬁale
clest iz mensurabilité,

dais alors, cuel fondement peut-on sssigner & la distinesi
des diverses parties de le sclence experimentale T Guelle |

diffirence y a-t-11 entre .e physique et la biologie expériment




A ce point de vie, la distinction entre les diverses

garties de la seience expérimentale est une distinetion

4 postérior) appuyée sur .e caractdre irréductible de certaines
propriétés expérimentalement dérinieé. Ainsi, lYaecroissement
des cristaux et la croissance vitale sont des propriétés
irréductibles par’ceci qu'pn organicme peut croitre au depens
de watérisux plus ou moins différents de ceux AuxmEeEx
seudsspk de 1'organisme Iuni-méuei sa croiséancefsa fait

par vole dtassimilation zective, et ﬁbn ras par acecroissement
purenent passif elie mBne en outre vers une reproduction,

car une cerolssance continuée précipiterait ltorganisme dans
“un état d'instabilité, etc. 'Cétté‘@TOpfiété'ésf'éppéléé"‘ o
biologicue parce gulon ne peut pas la déduire de ltaccroissemen
des cristaux. La vie est définie par un enseuwble de progriétés'
gue l'on ne peut pas déduire des propriétésgm physicuss ou -
chiziques conrmies. Il importe diinslster sur Be caractdre

2 po~teriori de cette distinotion: elle reste previsoire.

Lz croissance telie cu'lon la Jdéfinissait sutrefois ne différait
pas de 1llaccroissement des eristaux, dtod lton pouvait
légitimenent coﬁc;ure cue la croilsssnce, telle gufon llavalt
‘Géfinle, ntéteit pas une propriété vitale. 81 on avait

azelulld la définition philosophique de la crolssance a .

la définition euzpériventale, il aursit fzllu en cenclure que
les cristaux ¢taient des vivants, ou bien gue la eroissance

(su sens philcsophicue) ntétait pss une propriété des vivants, |
La manldre dont la plupart des psychologues définissent
aujourd'hul Lt'inteliligence est gi wvague cuton peut l'appliquer

aux animwux cusvi bien ‘qutaux hommes. IA faut que le savant

découvre les distinctiors selon sa méthode & 1ui, il ne peut

pag les recevolr dfzutrul en tant qutil est savant. bligacnemee




T a
Si ap point de vue philosophicue lVintelllgence est absolument
distincte de la econmaissance censible, cela ne veut pas dire
qu'd son point de wue & I1ui le savant a déjs reussi & trouver
et 3 définir une distinction analogue. Cette lgnor:nce ne
devient insensée que lorsgutelie nous pousse & nier ce gui
est wtabli 2 dtautres points de vuem.

Lorscue deux groupes de propricdtes somt irrdductibles
les unes aux asutres, nous disons xuxeiiﬁsxsﬁmtzxégatéx
culils sont seéparcs par un irrationﬂel;'ll importe de

expérimental

distinguer cet irrationel/que llon rercontre & ltimtérieur
méme du dévelopuement de la scilence xxxﬁkaxnxxi!;,de sk
xxtxnxixxxkixxmﬁi Ltirration:el qui est impesé a priori
éér7ie»c£fa&t§féhfestréihﬁ de’ltobjéﬁ'fbfméi; Liirrationiel
experimental admet des degrés. Il existe une distinetion
globale assez rette entre la blolcgle et la physicue. Mals
il nten est plus de nfme lorsqutil stagit de distinguey
lz physique et 1’ chimile. Autréfois on riéserveit i la chiuie-
iletnderdex les différentss combinaisong des atomes et
itarrangement des atomes dans une molccule, tandis qu'on
zasignait & la physigue lfétuﬁe des changements dfétat
et les mouveuents.des moléculesy mals sujourdihul cette

AY . /
digtinction nelpeut pilus &tre soutenue. ga/distihcticn est

“comsode pour les tralftds, wals il’seraiﬁg&ifﬁixiim melaise
N TR e .
Ge lui assigner un fondement experimergal. e

Fn praticue le savert doit tenter HEYXXEXeNPEXPANSANE

® ('ztténuer cutent cue possible cette irréductibilité des

L
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