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As we said’ the other dav, .there are common  concéptions-
'/.l “:'r
about. which we do have error.. @ur very first conceptions, there
is no error about them,, If we erred. about all our so-called™"

common- conceptions we could not‘possibly-achieve any knowledge

whatsoever thereafter; we'd remain in a state of total uncertaintvy

even to the point where we would not: know what ‘uncertaintyis,

Because to. know what uncertainty is, we must know what.certainty -.

is. Uncertainty being a nepative term..

Now these then are things that we-know first:through-induc=-
tion., Take our initial vague conception of man.,  We have such a
conception, since we ask what is a man., If we did not already
know what a man is after knowing -- of course, there is always
the word, but the word sténds for something, DNow that we consi-" .
der what the word stands for; we can ask about thig == what is it?
We -- 1if we did not have-sﬁch'knowledqe5.the auestion would be
utterly meaninpless, Now this knowledge is -admittedly vague,
though quite certain, But this ig not the same as to'ba éble to
explain, to unfold, exactly, distinectly what it is to be a man.
If asked to convey exact knowledge, we will:first maKe a division;
observing that man is in fact.an animal: And animal idg'something
more known, »In fact we know man as an animal before we know him
as a man, That is, we know what it is he has in common with
other things before we know what sets him apart from other things.
But vet knoQing man, we know that it:ought to be something more

than mere animal., And so we see the division.
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Now the first thing that we observe abGut man i§ that he
has developed certain skills. He makes toolsj he'talks; and in
both there is skill. And in either of these orders, there is a
kind of infinitv, which ﬁé'readily'obserye;"He {s born-the most
helpless of ‘afiimals, or, as the anthropologist would say or the

zoolopist rather, he is the most-unspecialized of animals. He

~is born nakéd; hezis,born,the,mést,helpleSS;rhe has to be'fed in -

a special wayj he needs shéitéf; nature does not providé‘him with' »
clothing nor with shelter, and he is helpless for a very long time.
Nature then leaves him'quite incomplete,

Now the complemént that he needs -- the complementa ~- will

be those of art; those of crafts. - I'm taking art'now not in the
sense of fine arts,'buf rather in a sense of craft. Making clothing,
making shoes, building shelter or designing weapéns. These needs”
of clothing and shelter ‘and protection apainst the rest of nature,
and presumably most of all against the 6tﬁer'man, these needs must
be satisfied b9 deliberate attempts and vork. This we observe,
There are ends iﬁvolved;‘he needs to be clothed against the
weather and needs shelter, again against the weather although
there is a more profound need for shelter than that apainst the

wzather. He needs shelter to set him somehow apart from nature,

" But we won't:go into this now, S0 we see that end calls for:

means. e

. . e /7(’?" . L . Y . Lo .
Man 1in providing his needs and satisfyving his needs rather,
4

% roes from one thing to another throupgh something intermediary.
And this he does del®erately. For instance, there is wéod around.
There is a wood around with trees. He needs shelter, Heé must

be protected. The wood must become lumber if he i§ to héve'shelter.




Notice:thé intérmediary term here., And he'makes his owr shelter;'
Goes from -the shelter that he needs ‘to the shelter that“is “through
certain means,<matérials and erations and achieves "that end. :"
This'isséhatfﬁé call ‘a discourse of something-that is‘character-
istic of man - "and which we will call reason. HERE R S O

'+ 'Now notide that the evolution of shelter goes ifi-allidirec:

tions, He' does not just build this particula? type of shelter,

it all-kinds -- the same animal, man, build$-all kinds of shelters,

and the shelters he built a long time apo are quite different
from the ones’ that he builds now. So that-here a kind of infinity
is exhibited, His ability to provide an infinite variety of
shelter and adapting himself to climate -and so on.

Now this discursiveness is seen as characteristic of this
particular animalj this particular kind of animal. And now having
animal on the one hand -- and vou could ask me -- what do vou mean
by animal? I would define animal as I said the other day -- as a
bedy endowed with sensations as distinguished from a plant or
from other things. Now this particular kind of body endowed with
sensations also has discourse., It is a discursive-animal. What
we also call a rational animal. Nowwe make -- we hdave just made
a division. I announced it and I made it. -Wé put together animal
and rational. = This is a composition which our mihnd performs.-

And now we have a more distinct. knowledpe of what man is, It
is still relatively vapue but it's more distinet than the initial

9

knowledge,

Notice that I have insisted on piving rather praetical '
examples. Man as a craftsman, The homo faber, Why? Because

he is more readily verifiable. The homo sapiens == “or the craft:
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which becomes the fine drts is surely -="Suprely exhib{t8" 4 préatér
perfection of mén;“but;if is the"iess”ménifeéf?oﬁe”fbiéfaﬁfpoff
with, And as a mater of" fact, it is so'I’ believe, fhére s some

for this priority
foundatlon/of the éheer maker to satisfy "thbeé needs Which *man
muSt satisfy if he is to live evén’is an Amimall ~HETHUSECRags v
clothing and he .must have shelter and he 'mist have ‘more tHan milk
é;ﬁid bananés.“ Ly Pefinttian, in the Fonoring

'So’ we now have move “distinet Knowledpe, But-of'what®db e~
have more distinét’ knowledge? ‘0f what weYalready faipiy vapuely’
Enew;'namély'man'és this confused whole that we first apprehend.,
If not -- I mean if the knowledpe, the distinet knowledgd” that
we have when we say?"bafional’ahihéi"?Li“if'%ﬁistais$iﬁ6¥*§nbwléaée
were not distinct knowledge of something first vapuely known, what
would . L T
/it be knowledpe of?" ' B : e

If we did not -- if this distinct knowledge did not depend
upon the vague knowledge, how could we know what it is that we
are defininp., Tt is not our definition that posits the definitum
in this case. This definition depends upon what we were to de-
fine. DNow hére I must open a:iiffle'ppoiﬁf'beéause there: are
definitions which posit the definitum. In mathematics you have "
many of these., That ié, you ié§1doﬁ% a définition and’then that
is the thing that you}re_taikihétaboﬁt;_iWe'llﬂcbﬁéfbadiff67this.in
a moment. But as far as the things of natube are concerned, we
are utterly dependent upon this inltlai vapue knowledpe. f And the
distinct knowledge we acquire dépends upon the vapue krowledpe,
and the vague knowledpe of what we vaguely know will remain the
matter of what we come to know more ‘distinctYy, That.i&, the =
value of the distinet knowlédgé?will‘déﬁénd'hpan'théLVéIuéibf’%H%xl

e - i~ SN - e 1. TR,
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initial vague confused knowledpe,
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Notlce now that our dlstlnct knowled?e 1s less certaln than

..?‘.'-.-‘ N LI
e LR Doy, s

the vague knowledge. You know well that we mlpht ea81ly err in

. ? 1 f
! 3
fra IR K

maklng our lelalon in v1ew of the deflnltlon. We mlght choose

-~ By i

the wrong lelSlon. We mlght apply it to somethlng whlch 1s

purely 1nc1dental, whlch does not really set man apart from other

Ao LT gt ) o “3 - T

--anlmals. There can ‘be error in the lelslon.; There can be- error

‘'what's the dlfferenoe7 You could brlnp in all klnds of objectlons

f
, N, - ~ o PR oy e :""’“1"-" ’\4.3

in the comp051tlon, in the formlng of a deflnltlon, in the framlnp

LRy ] ,,. .

of the deflnmlon. There can be error there.. Although thls know-
ledpe lS more dlstlnct.‘ Thls is extremely 1mportant and the rest‘

of what we have to say w111 hlnpe upon thls.

For 1nstance, a deflnltlon is debatable. But the vapue

........

knowledpe we have of man is so vague that about the knowledge that
<. ) -\ '~':~',: - j":x"." : [

‘we have in this vague apprehehsion there can be no debate. If

there is a debate we have to step outside. thaf 18; attempt to
g0 further toward more distinet knowledpe, |

For instance, when we say that man is a rational animal and
we give as examples the works of hlS craft, one mlpht always say
"Well, what about b:er°'> They make thelr ahelter. They maked

their nests." And so many anlmals make thelr own shelter. So

i T . bl
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and these ob]ectlons I m sure w111 po on untll doomsday, %ut
some people w111 settle on ratlonal anlmal as tvplcal of man._i_

But notlce, I insist upon the debatable characterd of the flPSt
\}54_ ol

¢ - o . "L

distinect knowledge that we have eaoe01a11y in the order of nature,

that is hnowledpe bearlnp upon natural thlngs. All 6ebatable.

yl

You can t expeot more,

,'« -
BRI

Mow, there is a marpln for error between the deflnltum undeflned
and the deflnltlon of thls deflnltu s both 1n the order of d1v131on

and of com9051tlon. Now, I've talked to you about the scholastlcs
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of the léte Hiddle Ages, and the écﬁolaétfcs who cérrigdﬁégﬁéééh
throuphout the Nanaissance, and as an example of absolutelv basic
error made by the late scholastlcs, I will plck od& a brlnce of
scholastlcs- o man of true penius, but who weﬁﬁ/gompletely off

GQZ@ 2 . . S

namely, \ardlnal O EX R

/ chce ."‘/4';%'
11 f’i;;alqls error. ‘Payrs taught that our first

not onlv trie Dut also exact, just as, he éays;'h#a¥ we do not

And here 1s -- here
2458 of Y& 24/@24 o derr bl

1n the order of prdner séwsibles.“ When I/see
red, I’n sure I see red, whether there be redness there or not
:waxes no dlfference. I'm absolutely certain and there's no doubt
. about it, A color+blind Person =-- you see how all these things
are debatable in some medsure, but we find now that colorp blind
nersons who dd'ﬁot distinguish say red from preen =-- well there
issomething in their eyésipht'to account for this lack of distince
tion in their seeing.- Well anyhow, for instance, I feel a dif-
ference in theufemperature of fhis table or this desk and my hand.
I see many.colors here, I céh‘eat -- I won't start distinpuishing
the individuals here because tﬁaf would bring me into the order
of common sensibles about whicH we a@ll 4iseeeses that is, as soon

as we anply to the quantitative'asnect of things, of physical thinps,

I'm not speaking of Dure mathematical quartity now, but DhVQIcal

€
than04.WL err very easily, Here is a classicai example of»
. . . s
norral optical illusion., I'l1 divide this line at 1uvﬁ’
middle. All right. Here we are, Which of th-" ¥

the longer, If you say that this is +he longe

is wrong, You must err. There is an eptical »n

sion. lilevertheless, we say)wela this line is la

verification it isn't, It's exactly the same as
i
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the sun*looks'like'é’largeJdinneb:blatesiand so on. We err-for
the most part,’ *But in the order of proper sensibles, that'is, "

in the perfection of color with our eyes -~ I'm not speaking of
angles of :reéfractions -=‘'to know anples of refractlons produced”

by light pa831np through a prism’ you need 'no eyes., A blind man”

can know about colors in this respect. And the same;foE)§a§'é.;;4r
temperatdre?' To you this desk will feel warm -- to me - 1t feels
coid;~ e can‘argue about this and settle 1t with a thermometer of
course. But the thermometer is only a quantitative pointery.

o the materials
That's all it can provide. We're just chock full of all/you need

: ‘ ] e e, oo
to err as much & possible, (Jisvesidnima -- man is the mos+

erroneous of all animals,

(e Y. .
¥ thought that in the order of simple apprehension

Now
we have the same kind of infallibility. What he did not distinguish
is the iritial apprehénsions, and 4% the passape within the first
operation of the mind, within it, from confused to distinct know-
ledge, and here is the margin for error, and that is why our mind
needs directionj needs drtificial direction in order to pass frmm
confused to distinct knowledpe. In other words, there i a special
branch of‘ngic poverning the dividing process pgﬁf&fmed?gy”oﬁr
minds in view of definition and a treatise aboutLiiylayiné down
rules for composing the terms-that we have divided op distinguished .
in view of the definition., Thi§ -- “the first Speratién of the
mind stands in need of direction, It would not if we could identify

Descartes
certitude with exactness as ......?/éfgsand this wvou will see in < .
roment that Descartes is a true child of the worst type of scholas-
tiecism, And when I say the worst fﬁﬁé, you mustn't think thét
&7 e , o
was the worst type of 'scholastics We owe him too much for

that, but nevertheless he did err concerning these simple things,
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My hereness is not the place, but what

-Be

as he d1d about analogy‘ﬂwu as well. For the very same reason.

. : [l’L :5'5.\ . g
But thlS w:ét'take us too far 1f I try to apply - to p01nt thls

out abropos of analogv as well.

Now,-what dld DAS ce2lis do in this fegard” He thoupht that
- Ll Han, AL
thlngs Whlch to us, and I think which to cep to cholastlcs

1n the late nerlod — he felt that. thlnps whlch we flPSt apprehend
because we apprehend them w1th preat certltude’are also exactly
known, and the examples in Descartes a;%\ﬁédy, motlon, place and
time., Now of course we are certaln that there are bodles. Flne.

R

I'm one to begln with. We are certain that there is motion. Here

¢

is some,.  We are quite certain that there is place. Here I am.'
I occupy hefe. I begin
here and I end down there, vafyiné as I switch'around.tzxnyhow,
this is my placej the place that no one else oecupies but I. Of
course, I'm certdn of this ~= here I am.. And then thefe ie‘time.
The measure of motion. Or let's not say the measure of motim.,
That's going too far., There is time., We use the word time sig=~
nificantly. Even without attemptino to define it, We're so cer-

tain of all these things. ehere—ts~aec%¢va~éa%mabeué—%h&ew~wWﬁw

But, now that we have 1dent1fled - suppo e I sav, by motion I

Ry

mean something like this, Or, by motlon I mean Socrates is reddenlnp.

I He's blushing. He'q nhanplng. That's a klnd of ‘motion. Or this

tree is growlnpl Remember it ten vears ago’ Look what's happened

to it now. That's another kind of motlon. All rlght. We apree

" on this. But now just what is motlon, now that we have agreed

upon the name., How tnat we have a now1nal deflnltlon of motlon,
what is the thing that we call notlon7 What 1s it? Then we re
in face of obscurity, For notlon, althouyh well known, is one oF

AR & B
- S

the most obscure thlngs vhen we saek to have dlstlnct knowledpe of
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Wwhen we seek a definition of it., Now here' is something with - . .-
Descartes. Here we are faced with an entirely new phenomenon.. .
Whereas all the Greek philosophers without any exéeption‘whatsoevér
thoupht that motion was the most obscure thing in our experience,
to the point where some denied it altogether, because it igs so -

ey tahlal alle
obscure -- how c¢ould this. be rg\§? Whereas others thought that
there is so much motion all over that we can't possibly have .
science because things, as time goes on, are always different.

They change all the time. So by the time you have said something

about it it is no longer true because now it is other.: You. see,

'So they sald science is 1hn0%31b1e. But neveritheless  both did

. . <. #Ae
consider, that is, the Parmes?444h ians and Her 4./ %es S itfnm, both
N

of them held that motion is very obscure. One to exclude ity the

other to let everything be engulfed by 1t in obsggg&;y, w1th the ..

attending impossibility of science. OFf certitude, of the possi-.
bility of formulating propositions that are true and inferring
other propositions from previous propositions that pive us a new

knowledge with certitude agaigj Sﬁﬁfs-was denied because of &f
: to

the obscuritv. But/Descartes suddenly -=- all of this becomes clear
\a¢f "136}'

and == to him motion is an example of jgyidetesr clArness and distinet-
J.

ness., And the same for place, and_the same for time. Now thlS)

_ L3 41: lftfa-f?to_ ad_ Lepee s m.-... ¢ »m;su,,

you can see for'vourselves, —r R DS HEEe g S m?aniavt "Rule 12,

You'll find this 1n practlcally any editions I think vou'll find

7 e T fg’ ﬂ(’#{ —— G /l'.
translation as-l said the other dav,

is not good, That's your problem,

it in the

These are the words that he wrote in Latin. Regula 12. Where
he makes sport of Aristotle's &efinition of motion as being so obscure,

whereas motion is so obvious. But it is because Descartes confuses
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certltude which sometimes means.flrmness of adhesion to a crop081;
tmon’or to a‘notlontéay, and ceftitude in the sense of exactness.
These are not the same, To us,.tn our study of nature;ltﬁecnare
1nverse1y Droportlonali The more certaln we are of a thlnp theA:
less exact is our knowledge of the *h*np, and the more exact ouf‘
knowledpe 1s, the less certain it 1s. Remember the examp]e of

~ . -
kq’ man as a ratlonal animal. , , o R

R

%tq ) . . - R
¥ ‘” Now, this turns the world upside down, This is, from the

Dhlloeonhlcal point of view, and the v1ewnclnt of the hlstorv of
phlloscphy, this is to me the most radlcal break with all prev1ous
— enelre ol

Dhllmaonhy6 and it ;2§<ﬁf€F§;id by the late scholastlcs themselvee}
unwittingly. But in Descartes we have it. Identlflcatlon. What
is most knowable as to us with what is most knowable in the order
of nature, Now notice that he might have some pretext for #v-—..—p
tha—ééeati:? for making identical certain knowledpge with distinet |
knowledge. You can find this in mathematics, for in mathematics,
this is true., That which is most knowable in itself, is also most
knowable as ot us. There is identity there., But this holds only
in mathematics. o

But notice, what is cheracterietic as tc mathematics as ccm-
pared with the other sciences’ Mathematlcs is es sentlally a cone
“structive science. In mathematlcs ‘we " construct the very subwect.
Take any given subiject in peometry such as a trlanple. Well vou
construct a triangle. You begin bv constructlng an equzlateral one.
And then you will define thebthers by comparlson. ihe 81des are

'

unequal. But the equilateral trlangle you construct. Aﬁc hav1ng
constructed it, vou say the equllateral trlanple ex1sts°M Now9

ﬂ'C\.:
from trlanple as such, equllateral, scalene or lsoceles, makes no

i
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dlfference. You can 1n¢er a certaln property, such as == talklng

‘Y‘I;

,about flat trlangl&;now‘-puch-a# to have thelr three angles equal

to two rlpht angle All thls follows from your constructlon. I

- IR

(‘ Lf’ FELEEH ¢
do not say that we construct exactly whatfls to be an equllateral

A .,,_t.

trlangle, but we cannot arrive at any such knowledpe w1thout CcOne-

.

structlon. I plve the example oF a flgure, but I nlpht go down

to the elements, because even the elements are such as p01nt line

and surface, and volume. ‘Even these elementarv notlons are arrlved

ULl

at by constructlon.//You have to say exactly what you mean bv a

D01nt. You can't just put a o01nt on a blackboard but you have
some -
to make/such constructlon. Say, draw a line and then cut this line.

This is a p01nt. The point where the cut takes place. That's a
point, Or a line =-- the extremity. Or if you want to build a
line, make clear what a line is, you have to have recourse to

some point at the end., You might say put two p01nts there and then
I
join them, Or you ﬂl?ht more 51mply asAPlatonlsts dldq and this

is quite legitimate when you re approaching the elementa& just
have a point in motion and let the trail -- and left a trall behlnd
which is a line. Or have a llne roll alonp, and the trall that

it leaves behind is a surface. And let the surface 51nk down and

you have volume,

b

But theae elements are a 11ttle dlfflcu]t ‘to make plaln.

,t.

If you want to have a good 1dea of how dlfflcult lt 1s to deflne
¢ S MY

point, line, surfaces, and so on, read Slr Thomas Heath, Thomas

) 1‘.--

Heath's Introduction to the Llements of Euclld. It s a lonp 1ntro-

PRRSCI LT TER T A

duction - most 1ntercst1ng. But you see, 1t is not the bu51ness
of +he mathematician to lav down these deflnltlons. These you
must take from somewhere else, I won 't mentlon where you get them

from or should take them from, We might go lnto thls later.
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Anyhow_&g§himself just takes them for granted.

Now once he héé fhéée, he.can move on freely almost in alifﬁf'f
airéctioﬁs; by”fuffhéf%cohéffuétiéﬁ, and evervthing should élways
be exact and ciéa;; Aﬁaithié?i;“boééible. So long asiyéﬁ assumé
théAfOQndafian; 1Ifr§oﬁ'éfértléfgﬁing about the foundafién of
mathemétics,'then‘you'fuﬁ?into'ﬁreéf'difficulties. But once the
féundatian:ére;agréed upon, the poing is free. The doors are
 wide dpén;i o |

Ndw,.notice, this is constructivity, and the constructive
aspect of mathematics is artificial., It's art. Mathematics is
not just a science, but also an art. And it is art by reason of
the COnstbuctivity. | | |

Apain, mathematics is the most human of the sciences. I do
not sav the most humane. There is something awesome and ihhuman
about mathematics, if vou wish, But I mean that it is in mathe-
matics that we can achieve the most exact knowledgej a knowledge
that is utterly proportioned to our mihdé, to the human mind, be=-
cause to be a mathematician, one must have'hﬁman reason, Angels
are not mathematiciarg nor is God a"mathématicién; although they
know mathematics better than we do, but they do not know the
mathematicals., Just as God is hot'a'ioéiéian."cod never reasons.
An angel is not a logician., Ldéic and &athématicé are f?piéal'r
of human reason. So in mathemaficsfwe'aﬁérét home, A

Now we agree upon this, If Be'dé'nCt; well tﬁén le{'éf{ﬁéf
make the agreement conventional, WNotice now that ﬁéthemétics.
provides an extraordinary tool for the investigation of.néture.
And this tool has become more powébful and efficient'éé'fime went

on, Mathematiecs as applisl to the study of nature, giving rise to

what we call mathematical physics, this is something that poes
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way back to the early Greeks, You!ll find it of course in a confused
state stillaﬂ‘amongﬂxhe Pythagorians,"and.thgn with Aristptle the
conceptlon of mathematical physlcs 1s extremely determlnate._\@ngﬂi
this goes?ﬁhréugh Archlmedes and §0 on. But ‘then something -~ let's
see. what I have here -- yes, mathematlcal phvsacs, contrérv to?ggge
e teeds o

historians of science who were not too well—ﬁé 6& [ 4kt was not a
creatlon of the Renalssance, not-a creatlon of Gal}lleo. The sub-r
stance or the 1dea of the mathematical physics goes way back but
the power of the mathematical tool, that is something relatlvelyv
new. That is, the_knowledgé of the power of this tool. Yet, the
ancients could account for this very well. This mipht lead us too
far off into a doctrinal consideration, that is, the reason that
rathematical -- mathematics isso applicable to nature, is.because
quantity is the first accident of natural substapce.

But forget this. It sounds too scholastic.

But then gradually, thanks to the Arabs, another, or rather
an extremely powerful tool came to birtp;in‘Ak;bra first of all.
This was an extraordinary discovery, a}ge?;&.” Andvlargelyrdug_tp
symbolization, Sy@bol@gation ~= the Arabs;ape_exﬁpgmelywr: they
have a genius for symbolization. Takelfq?minﬁyanceﬂthe ;ymbols
that the Greeks used”iﬁ mgthematics.:_?hey were as clumsy as can.
be., The Romans too, AWhat‘cquid_yQu,doiwithmthe Roman numerals
when you have to cal¢ula§e? ’Besidegjdég_tpok.experts to perform
an operation that a six year;glq chi}d_;ould_perform in a matter
of seconds -- in took an_expeq;_;nhyhosgvdaysﬁ‘weeks'and months
and years to do, it spmgtimes._.Whepegs now, we have_tricks.

Well, this is not stricfly mathematical. This is just in
the order of computation as ig truelén mfthegaﬁics,; N?W,th? T

application of algebra to geometry, thanks to Descartes, gave us
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analytical;geometry.~ And then eventually, in a later period;. .,
Newton and Lég%gtz PR¥, I don't know in which order we must nree-
port:them,.Léiﬁf%E,or Newton, or Newton and LS#%{tz)#—'tuiéﬁéts-é%f
I should say =~ there was a great confroyersy about this, and I .. ¢
don't know whether the matter has been settled and really I do

not care. ' I'm:talking about the calculus, Differential calculus;y
infinitesima}“galculus. ‘This is an extraordinary tocol. Why? Be=s.
cause it allows us to approach an exactness indefinitely., And

thus we meet the rough edpes of nature, thanks to this, There is

st s o o Jo—— i e ot T i

a great deal of Zrepularity in nature, but this irregularity can .
somehow be ours tentatively and ad infinitum gproached.

But the important thing is that it is the most -- that mathe-
matics is the most human of sciences and that this most human sci- A
ence permits these achievements, We & can't deny the achievements.
We couldn't send these pieces of hardware way up inte the air, into
space, without this kind of knowledge; without mathematics; even
withcout this particular type of mathematics. And these are achieve=-
ments, aren't they? We couldn't ride around comfortably in auto-
mobiles without it. Still, nature does not grow out of our mathe-
matical head. That is, mnature is not a conclusion as a term of a
mathematical reasoning process, and every mathematician knows this,
and every physicist knows this, There is a datum out there that s
has to be met., And it cannot be adequately met in mathematics,

That is, we cannot say the world is a subsistence of mathematical .

order. The world -- that-is what we.used to call quantity as

something else bomeéhéng-e&SEj—-~is now- something all by itself,
We Hd¥ cannot hypothesize a mathematical order. kHL*ﬂkﬂﬂmfhiiao

you think.we\ééald ask:a mathematician "now that you.have calculated:
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that so many cows could stand erect:on the surface of the earth,
bring them- there."” He can't do.a thing about it.. The cows have
to be generated., It's easy -- you can multiply cows in-an imagina-
tion as much as you wish, to infinity, That's all very easy. But
how about nature? There is something that resists,

Now there "is a special way of overcoming this.resistance.
And that is of allowing the mathematician to bridpe the separation,
the gap that remains between mathematiecs and nature through another
human concoction, Something that asgn grows out of our heads.

Guess what? Combine mathematics with another tool that we produce

and thanks to this, we again get closer to nature, and our knowledge

of nature becomes more likely. It is no longer just an order of
productivity, that is of predictability and things like that.

Those who reduce the science of nature to pure pﬁ%ﬁ&%tability,

well they have one point, but only one., There is much more &*¥ to

it than tﬁat. There is also a question of uﬁderstanding. What

is it that we will joih to our mathematics and our mathematics

will help us? And what we apply the mathematics to is something
that we ourselves produce which will allow us to understand nature.
Machinery. Now what is a machine? l&xactly? A machine is a complex

tool. You would not call a saw -- I mean a simple saw,:mechanical

saw -- well-let me see, wheels, sawing a board like this, by itself,

by an electrical impulse or something like that -- but a simple saw
is not a machine. A simple hammer -- there are mechanical hammers --
but I'm talking about an ordinary hammer that you hit your:finger
with when you drive a nail in the wall to hang a picture on. This

is not a machine, But when the machine becomes complex .and somehow

automatic, then you start talking about -~ when a tooi, I mean,, becomes




complex, and becomes somewhat automaticj that is, self-driving in
some measure, then you start talking about machines., Now I would
not endeavor to tell you exactly at what point a tool becomes a
machine == no., Let's not trv to be too exact about this. There
is == for-instance, if I see an apparatus in which there is a
mass, a cylinder, a steel ..... banpging up and down with a very
noisy other affair down there which is also a machine and which
turns up in our street about once a wesk to upheave the pavement,
to repair a gas pipe or something like that, well that's a machine.
And an automobile is a machine., Now some have argued as to whether
aﬁ éfdinary whéelbérrow is alféadyré ﬁachine. VI doﬁftrknéw. There
is a wheel there, I know, and it's cewtainly verv helpful, but
I wouldn't arpue the point. Why talk about difficult cases to
begin with. Start with the easy ones., An automobile is a machine,
So, what is typicél about a machine acain, as compared to
the natural things? A machine is again something that grew out
of our head377 Yle make our machinery and we understand our machinery.
Because =- if}say, we have this hammer banging up and down, there's
no one touching it at all, we'll put some gas in another machine
down there, MNow this goes up and down, goes up and down., Ve know
why 1t does. We perhaps do not know exactly why the fuel we use
explodes, but we know that it does. But just why does it do so,
we mav not know that., Anyhow it does explode, and from there on
we undzarstand the‘whole thing. Right? Why? Because we ourselves
devised it first of all in our heads, The worls of our craft we know
far better as to what they are than we do know the works of nature.
And this began with lumber, because we know lumber as-lumber. far

better than we know wood as wood. Wood as wood is very obscure,
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I pointeq this out last week. But as soon és we can make lumber
out of Qood, that is, trim the wood in view of something, namely
shelter or a bridge, well then we know what we're talking about.
As soon- as our reason can take an initiative, and imposevsomething
upon the material that € comes out of our head for a certain pur-
pose, then we are again at home., But machinery is essentially
/ htunarl.éfi/y. S S , S ,,‘ , S ‘EEE:“""“‘ 1
f{gv( - Now, what about machinery and nature. I .should have brought |
with me a book by the late Pnfessor Collingwood, the Englishman,
entitled "The Idea of Nature". A book which when I first read
if; mahy yeafs ago - I was stili é sfudent ~-7I didrhbt like very
much, “Why? Because I first looked at what he had to say about
Aristotle's conception of nature and it was all wronp. 3ut I
read the whole book later when the paperback came out -~ I read
the whole book and there are some very fine things iﬁ it. You
see, this is a -- when one is a juvenis, philosophy is larpgely a
question of passion and you have this master, and anyone who says
something against him, you shoo¥s You shoot him down and Colling=
wbod was shot down in my imagination. 3But it turns out that in
later years, when passions wane, and one gets oiEE%%%ﬁd becomes
o . A &;.4,",4,.@{;,';) : ‘. :
1nc11niinfo say "isos" }ilnstead oI saying "Lt is soZﬁﬁ;-Thaé—%eq

CN\Je .
' aﬁéfh&p&? one gets a more open mind which ends up'lg\haﬁg;tltugp'
A tbeh

s st S

where one 1is completely sceptical. But I haven't reached that

- stage yet, not mentally, I hope. Here is the point. Collingwood
shows that, and he's quite right, that the Creeks and Romans did
notreally know about machinery. They had their catapults and
things like that, but they were not machines in the modern sense

of the word. They were not sufficiently -- I would give the reason
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And that's a serious error. And then we'll try to get out .of this.

-
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As we saw vesterdav, both mathematlcs and ma hinery ar L T
e YT

characterlstlcally human,* frhey cono from w1th1n ué, \d :Lnasmuch as f‘”"m.’

mathematlcs is cone+ruct1ve. It comes fron w:.thln. And 1nasnuch T

] ' 1 PR -

.‘ ;s r}\achlnes,are complex tools dev:..:ed by us.' They too g’row out ﬁ;fﬁ"
of C"‘”‘ Own 'ﬂ;’m&S and we m undemtand them. And the tool ‘as I_ ;:"’;";
think I sald vesterdav E--- thls tool w:.ll be ceiled a‘:lr}:ia\c;hlne in 'A;.-('TP/
the meaau“e that .:Lt is sor;lehow self-operat:;.ve, self-'pr'opelllnp. {yﬁ"
So tha+ tho sé quesflon.of‘ a- wheelbarrow is a very difficult one. Z/‘::‘
I what mee 1\.'1'1:e‘!1vs é v:ﬁ;elbarrow a.mac}{‘ine'a‘(> we“x.ﬁfa\fcall lté:w - __“* o
machlne but I would*x t ar'gue about 'ch:.a.t. T thln’c 11: Ls bette”?"“ hil.zf.i“f
to COnaldeI‘ things 1n terms of thelr limits., That is, the llmlf ar Y.

Lee fute

of machlnerv is certaln'lv the self-prope1 ling machJ.ne. >' 'I’he”lewer 4/ P
R 7 ¢
limit of a tool is c:rua‘t:h:.m:7 >1mple as a stick used to scratch the /2 %{

earth say, which developed into a rake, Or a hammer, or a very b TR
primitive saw, That is a tool. It is somethiny very elementary, f"m"?‘
22T

The point is that all these 1*h1ngs Frow out of our beads, (ZH

even the stick inasmuch as we use a certain type of S‘tlck and ' ”‘]
ft”f

break it off ard snar'pen 'J.t and then Jt becomes a tool, ‘an external 5,,,
tool, It'e no1' a machlne. ~ Tor 1nstance a stlck t‘hat you use to 7&&
make a hole in the ground to push a potato in :Lt. I wouldn t ca13

that a machine., But I would 1n81qt that it yfd prows out of‘ the mind

#eﬂ-y;e/ these mathematics and machinery ,aﬁ-eh—;*a@.he i eh—i-r—tire

——r o, PRI s o

. /""““‘*\\M *
A applled to the external worl@ go ‘cogsether extre’nely

K e

',_p-' -
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in the anthronomornhlc sense. oF thls verb that is, if we 1mpose

ooy
L
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mgthemetépsﬁon_reelitywas.if reality.itself,wene”mathematics,

as if reallty vere nothlng but the. exteriorization,of purely

q.-o

mathematical concepg}pn§, that_would be to hpmanlzgﬁyeaglty.m“."

;f”we thqgght};hqgﬂbeceqse:there+is:some comparability between

our machlnery and certain occunrences in nature, if.we: theught,ﬁ~1f

that therefore these two .are.theg.same, if from proportlon we St e

went.tq_;denylty,‘then,we would be humanizing in. the.pg

éenée'bf)the7W6rd}; Eha;.woqld,meanthathe,yefuse?everythingx:p

that cannot be .caught 1n the web. of our mathematicizing.or. . ::.a
in the .constructs of our, machlnery.., j;fJ:“ I T S
e Wm 4

to apply mathematlcs to naure is a measure of anthropomorphismxvjuwéa

&ﬂ g 6(’/213‘/4 947 /""““~~ %o
lI is not anthropomorphlsm ‘ —.,...uﬁiasense.~ Why? :Because,

-

we do it w1thAcaut;on. The same with machinerv,’ We*can»speak-;:;.

of the mechan1c° of nature, prov1ded we do not identify nature

’ relel Fe.
with machinery? 'that umanizing or .anthropomorphizing in

the | ‘7,’6'«’«’-.’104’{» sense,

A
matter of fact dlfferent mechanlcal models domlnated espec1a11y

How a mechanical modeb as we all know is .most useful, As a

English physies, But the mechanical model must not be substltuted -

for or identified with nature. It provides, ee,;‘have just. insinu-

ated, an exemglum. And by an exemplum I mean somethlnp which by -
M-—-_..___*____..

reason of 1ts comparablllty to somethlnp else less ‘known,. can Lot

manifest that other.‘ If you take a machine -= vou know Jhow, the

ek

machine works. Then there are certaln thlngs xhﬂ%kocceg that are
made known tphyou‘thnpugh;experience,and.yog see.fhai\whap goes
on over here, and:}h§34you know why‘becauseﬁtheamgghinery is..an
artifact, semething_eons;?ueted.in our own heads: féi: first of all,

then because of the comparability, this gives you a measure of

\...l“

e
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;f. understanding of ‘what ‘gées ‘on in “nature’ -<“Butionly ‘a ‘meéasure of

*ﬂ'

‘“,,.....-‘.. ¢ vyt ——————— e —

T‘(” it, 'That! 1s, only “4n 50 far as they ‘are comparabre:'*mﬂgr?ﬁ

never more than a proport&on betwéen them. “And I ifi§is€ on Pro=-

vee ’h‘

portlon as: distlngulshed “fpom- {dentity.  TFor ‘there ‘are varidus?

L. B T 7L Tt S P o R . L .o - A, »
i . :.. : . R t h . . . . : . L T &g
kinds of unlty You avglun-a—t—yf for 1nstanc5 #44 numer 1 ufxitg e&é—

éﬁfééératé§,'wh6'ﬁas“Sééféteé5 9oﬁ“ﬁave spedific unity,

-

and Plato are of the same klnd then you Kave generlc UnltV’HM a

#les, E

horse and a’man dre 'of ‘the’same genus.’yf%ere are things* that“we -

can say the same way about elther, and then‘ you have anéther kind-~

) ¢4 R
of unlty which'is very much ‘neglected, ;%efs 1S‘un1ty~ofspro-*iﬁ“i~

T b4 : N S S, S I L (.
portion where the things are only one in proportlon;1gnﬂﬂzsuny"

There is a provortional unity between héalth;'ﬁedicinefandlurine.

You say health of the animal, you say healty or héélingHOb'curative .

of medicine, and you say health also of urine, of #& urine as a’
sign of healfh,‘ﬁﬁ mediéine_as a cause of héalth, of animal as a
subject. But you cannot bring these three together and say health’
of them in the same way. No. There's only a proportion between
them, .But this prOportlon is enough to glve you a name ‘that is
' m.r_amhmﬁ‘ Lot
one. A name that is one yet signifies many thing as many
different meanings. That's what we call an .&%& logical name,

Now this unity of proportion isjdisfinguished'of’@oﬁrée‘from
all these other kinds of ' unity. -If they were of the ‘othér kind,

: s SNl _ |
that is specific,aré penericyWhat is, true of the one b7*;*“*f

’ . _w/ .

would be:just as true of the other.\ &hat is true of one- lS true
of the other., But in this partlcular case, where we have only :
unity of proportion, the terms must-be*kept.apért. They“afe cate
simply many and remain éimblyfhany.“;AnH so it is with nature and

m‘achinery"..' A L . e e PRt

{




7a11 rlpht ‘as’ long as we reallze that ‘this term lS a;alogfca 6#&“&
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I think I insisted suff1c1ently yesterday on the fact that

vy - < L . “‘l,_, 'Y'( 1 oy e b s i

wé offen usé artlfacts as examples - notlce Im using the word
" wwigh B 553 OMIT.eS e Lant
examples here 1n the Latln sénse of the term, whlch fieans the "

d—u

oy Pataes

s . ) N > ZJA' r-: e H .
same “as Greek, nét ;n_the current Engllsh sense of’

£ rC\Lv; 1reaen

e

the word which“often r means a sample Sf somethlng, aﬁ 1nstance ‘of

- .
--.—--\lh‘..—«-"-"» .

.~.;';"} e oA . Fetelutsinl
a“cdse, but & true {Astance of a case, That s because fﬂe ord

L2 ' Wi

"example has acqulred ‘a new ﬁeaﬁinp. That s ali. " And this

.({L ,

gmas

£ Bt gt

: . U4 [ {, ,} .5’ v
1t acqulres “this new' meanlng. But by example here I mean:an argu- .
. o _

ment. ‘That 15,'a¢ case whlch because of someresemblance. 'an”inade-

» 1
}

,,auate one, but because of some. resemblance, can be used to manl- M
. 7.
R ¢4m‘£xx&v&. ~

fest somethlnp about somethlng else. Actually, when put into a’!
1 B

ylloplstlc form, we have a syllogism with four terms,pﬁs&tj#uu ‘1
B Clecd £ (e, YE 2>
examp;ef and therefore it is not at all nelther a did ectlcal nor

a demonstrative ‘§v¥lesisr.,

It manifests., It doesn't demonstrate anything, It just Brings

. % matce - _ o
something before your miAESEBdLyOﬁ/gee the proportion between

these cases, anf?seeinp the proportioE)you see that what is true

-

of this is somehow, not aulte the same wayi;:omehow true of the

e— 4
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other, : ' :

Fof instance the afguﬁeﬁfs'thaf'yod'find in:thef?irs?ﬂﬁoﬂr’

i

by

-

principles of absolute becoming" Lf somethlng is to become ab-

ot e ..-._...,) LA SO
solutely Y today Socrates is not, some months later ‘he 1% ’fﬁeh',

\§<gﬁdfcacuu’lr
sometime iater he no lonper i8,” "So somethlngtecomes‘“BsoiuteTV'“””*

PR

Socrates becomes as a mah, as dlstlnpulshed saz,from Eecoming pale,

or as distinguished from 9row1np, "it'd the same fellow who grows

-- it's the samé man who turns pale.' When he 'comes from hén-Socrates
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to Socrates. well then somethlng absolute haa crurred’ And thls 1s

5o -x L

I R

tﬁe denylng of several pr1nc1p1es because 1n aIl becomlnps you need o,

YT SRt

47 subject and two‘other terms.% Such” as.when Socrates turns red T

r"i".’. ‘-.

LRI a2 T ——

from cale ﬁq e goes from non-red”'Socrates non-red “to Socrates

pale. You take Socrates from 1111terate, he becomes

RIS -
‘ ks

1i%eféte}“%ei%;iiiitéfaie'd ppears ‘and literate” takes its’ ‘place,

but the subject Of " 1111teracy and llteracy is? the sametsubwect,

e . Tn JacT
in a dlfferent resoect but it remains,the s me subjec

LA c?éfv"';"r e by 9t 9 >
- to Dass ffaﬁ”ﬁﬁejfy

you must have a subject.

Now here we have an'example:'lﬂhai is *hc”CAcmpéané§¥o4

from illiterate, becomes literate. That's an example. Which'will

be used to manifest what is involved in absolute becoming., You

must have Jomethlnp 31m11dr. Not quite the same thing because

'z -
there @ is a d erencé’ to- becoming absolutely become~
d:/‘;”',é()kcr.n e fogee 3_Te 5kl e Y
as to something. a man from}say bmdii;écybecombz
. . - o .' ; 3 'D/L N ﬂ‘é% . ’ N -:l’ -
You see the comparability. r108 the.example

of the statue, khe—fvfm“cf;%hé~§ta$uef ‘You have' a block of wood:

4his has a certain shape.. You change the éhape)cffthe:&ccé'bjif‘,,

hewing wood from wood, and you obtain a”new form, but you still

* S -t . Tl ot '~'»':' B - ) : - ) » '. ::.:"'. }“""~ :c':
have the same wood. lot quite the same, but still wooden. First

it was wooden block, now it's a wooden statue.’

[ S

The same thing again when we talk of chance in nature. Is

there such a thing as chance in nature? Is there a measure of
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1ndeterm1naﬁcy in nature. Thls 1s very obscure. 7@&%&“& nd’ln
av et el o T 2 dtd e {
order to $#this we w111 go to a case
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: ,uman eventS.
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Now in human actlons thlngs certalnly occur by chance. an
e BN o P .l ﬁ N 1..-','-"‘"-.‘1:-\~ o3 “ ] - "‘. ‘l ke v".' 51y "7

automoblle acc1dent. Wefcall 1t an acc1dent. It s a'cawuaée
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event. You dld not 1ntend it, It happenedrnnetheless. Socrates

T r,w\ YR K e Ll gy

».:" *i" "(.7‘“?“4 '\“ R

went to the forum thls mornlnp to buv cabba?e, but 1nstead -- he

R evlr".- L e e e ot Thinh LN B DL S S 4 1« 1 4m

pot the cabbage all rlpht but at the same tlme, he reets a debtor
":‘_ o n '»-.s"- el :‘_'.:5.:.‘-_17; 1.‘; ,1:::‘: RTOT
whom he had been locklng for for a 1onp time. He meets him bv
Dt 4. EE W - "'-J)‘(_ - ﬁ%‘ﬂd‘?/(f o .
chance. He dldn t go there to meet the debtor.1 . K
tcfan ana1951s of ‘what chance means in human even
L. AP Gt Deade o See - l’ﬁf-f”j

t\ ate action/?(som hlnp non—dellberate gpens to somethlng dellberate

A

tHiITTe—wsed—at~—ah—axanplun. o manﬂFect o

exemplum, It doesn't demonstrate thgy ;here is chance in nature.
¢ A f/’:ﬁr P, Lele, kmow Q'Jq ‘/&L "?{ﬁ‘ud ﬂ,ﬂ &“[{__ (23 L. e
’fhere 1s$&hance in nature, Weé talk about chance in nature. “ut

BRI

Hv fomme SeAles
is this weII founded7 _..{ou see what I mean, by an exemplum’ .
e /A HRRT of 2éL i’w‘?af"bg %af:wg?,szk?ém Ce 4
}ﬁcu~eﬁ+ethep:§;332**machlnerv will~play~thesame role, It —fmme

will be an exemplum but here will never be ' We 3A}udﬁi
#wéi&fnever say that chance in nature is exactly the same as chance

L}
in hunan events because nature dces not act for an en‘4 e way

PR MR shmen P f—.",

Ll . [ el Py

we act for an end. We act dellberatelv for an end. Hature acts

obecurely for ends.

Kotdnde 9‘&:'3»,

R e L S A L AR

thlSSPOt becauae thls is where he hld the‘bone. Yes, but that s

y ‘k»u(:‘"' :
not exactly the same as our dellberately - you see, I was u51np |
the word equlvocally,&gﬁ‘say that a dop Derforms a deliberate

. “. e R s '\ -w-m‘

Lmala sj"umwm.,;»y)»
action ww the word dellberate means somethlnp quite dlfferent
/ oo . o i3 e owuss

from what it means in a human context. . L
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Mﬁm&wm a: mere device. to:getiat natui'"é‘)* a e

;g;; as Heraclitus said, nature likes .to hide? . %we“yetﬁat’?»’“%szgg

nature by: devices, and machinery:laad-_ehys-a'-cﬁf is
Mathematics:is:a more;profoUndi;§:£;Z:iof'the same*thinﬁ.ThBht'

mathematics.as a device is a litkxle more complex because there

P,

7?Uant1tv in natuterand:the

e of them.

is real - quantity:in-nature.

quantity. in:mathematics are hot. quite '

the same., -- The ouantlty cons1dered by the mathematiciam-is- abstra@t
youlean

f_ \\éiq % T4 cecodivon. o4 )
.....:TTZ.. an v0a-eanzﬂgﬁﬁv-vertfv—exeegq:numbeis*”
‘; ’ > 'fhfﬁ':m

never. verify anything-mathematical exactly in. naturev"*Anu"EVEh

_ Gt .
numbers get,compl1cate§;;sﬁg%—;—m$&gve can say~therélapéan’exact

number of persons in this room. And I shut my 'eyes and somebody

e

walks in. The thing has changed ‘again. But the number has in-
creased. But let's not get into these -« how shall I sav =- paren-
theses -« they mislead us.,

All these devices, when we use them, we must be aware of

'the fact that they are mere devices, and no more than that. And

we can never attribute the same -- what:we eam-see conceive about

the- thing, thanks to these devices -- never ‘attribute this directly

to nature as if nature.herself were the deviges ﬁknr?777?$-ﬁninnai
fhts*UuT~verynweiémaﬂnhTS“bookumha@ D ACA® Sy I R O~ B
T et rans T ettt o B I e rpopy "---{ ‘Max Planck

. A

*s—fmmrﬂﬂiEFTE“Tne~P%anck_EﬁiLLhL_;Laa——*he—wuantum—f*ﬁw-dﬁ{ said -

very well that nature behaves mechanically only.ln'ouv-heads.-“That's

-

good. And when Max Planck -speaks of‘determinismy ' he is -

considered a determinist bv many, and he sald he was:’ afﬁetermlnlst —
; ‘&c‘ﬁ« %

"2He deterﬁi m?that I talk
Ao o s o

2
O T ,, _,~ o e g &, -t
HTTS 8 ) i

you must read hlm-entlrelg for he sa

IR
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about is:orily-in myfheada‘mséﬁutmtherepIudonktnknowﬁiﬁrgutathefw
determinism that werdoiknow aboutris: the detenminiamﬁthathe»have
devised "as:a:means..of ‘approaching nature. Not as naturqyitself.%9
That's-very. good. '~ He was quite a fellows . .- . unn himsel¥
By “the ‘way ‘he'had:a classicalhformetionyaswmQSt“of&these.
men did;have. b Tatieo, SR LI AU A S - v S A FE U AP 1Y
The usefulness of our own. works and those af nature come

from a proportion between -them.and our better understandlnp of

our own WOrk.: But unity of nroportlon, ﬂ*mmvepeaééﬁﬁp4agualﬁeherep

. : ) RS .«:T
#ﬁt*v—e£-§aegen$aeq and+ 1dent1§¥4are w1de -apart.and:must be- kept.:,

“that way, ::With Descartes they are-identified, . Hé-ig-the-supreme
instance. .I #éA meany mechanicism was so:inground-in hks.mind,
as a means'--ﬂas'a-means‘ofeknowing-nafureg‘that he actually iden=-
tified the two and he said that all animals, even .animals,  even: -
the higher animals, were mere machines. in'the exact sense that a
clock is a machine. You know that. And even our own physical
make-up was just machinery being steered about by our soul the
way we steer about a bupgy. If you ever did 4 that, I did.
S

So.animals.- themselves are. mere machinerys . :Notice how: far
away we.are getting from nature as it was first understood by .
the earlier philosophers,.and all of them, -:The:.proportion-will..
become even.more subiject to IMf¥d.interpretation-when. we: invent
self-propelling-machines,: I mean it will be: more easy:to;confuse
machinery with nature when we are: faced with_.gelf-propelling: ma=-
chines, that: is FAJL)QAVA¢,QA4 ‘Rutomation, Automobile ==~ :selfe;.:
moving. When we say that living beings are d characterized by,ﬁévu? y/
FertiSe ) Aen FroFrap g THA. |
\ﬁuﬁ—a@%&e{-fWhat's the differéﬁce then:between:an automobile and:
a human being. Well manyyphfr iﬁﬁggﬂwill insist that,there is

no difference at all.: ﬁe? ‘Z;’:i %7 aﬁé/'kf % %24, 2% Q*/ﬂ‘!d&:—_
/&CZ,J( ¢/ cruaa fi{ay L. ¢ 72: M'@ts AV, Sokie oZ 7% et -, ;"7‘—

PP ) l_flt L PV
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.. .. I said the interpretation.--.this erroneous interpretation.
will become more tempting as our. machines become. more,iniricate
and self-propelled. . And,tcday, as you well know,.even if,you.,.
just read your,.pewspapers, manya:computer man puts.himself.on ::..
;héfplgne:wi;h electronic hardware and is. even ipelined to give
precedence .to the latter.;.Now why should this:be.so? 'Why.should
he be inciinedjto do this?. :Because he can. understand the workings
bfA%ﬁé méghiﬁérsd,mﬁqh bé#ter;than;his;Qﬁﬁgﬁﬂﬁé&kﬁbﬁé,hpw his:Qﬁ}
machine is put together. He doesn't.know exactly how his.hrain,.
is.put. together, How it functions,and why it functions.as,it.dges.
-But he- does-know this . in the-case-of the electronic computer.:

That he does, He knows why.it works.as.it does,:..And.I puess.. .

he turns toward the computer as something more_.congenial to him --

; well, he sympathizes with his computer as being more intelligible

¢ than he himself is, and he acquires a certain contempt for human
 intelligence because inasmuch as it cannot be assimilated to
| this machine, many people spontaneously detest themselves in the

‘ 0!
| intellectual order because of the obscurity within them., It's

' so difficult to know exactly.what the human intellect is. And

|
1
!
i
; actually we never know it but in a nemative way.. And:;go we are

| enraged against the I obscurity in us, and against the.inability

1

\

\of our own minds to have an-adequate conception of thergelves,:

So vapuesness of.self-understanding,. I say "I:understand..
ryself," What -~ how equivocal that is. I understand. that,I do
not understand myself, That's plain to me,. Butathat_l:uqﬁerstand
myself -- it's plain that I.do not, Because what would.it mean
to understand oneself? It would mean tofhave;a‘kind.gf intuitive
vision of what we ourselves are, which .we most. gertainly do not. .

( Jeheed IPaT™
have., But Descartes 3@Fwefﬂfatmfigoknhow~clq§eﬁwe are to.machinery
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agaln. Descartes thought that we. have a complete 1ntu1t1ve know-

‘(.' & R

1edpe of our own, soul, and that the flrst thlnp that we reallv

..... 3 s~.=','?'u\"'

do. know 1s the very essence of God, and the same ﬁﬂlow Went and
. -7 KRN

sald that we. are ;n the ma;n, plaln machlnery. Whlch 1s about the

By ey

CFove e Les vine

most extringicist conceptlon one could have of nature.

H

L

. o . .
IoERL Y 144f: d

0T i Sl
NEE;EIé’this confus1on 1n the mind, or at least in the

speech - because he cou]dn t thlnk what he Sayvs == the computer

R .A';; H Ca 1("!_,,

A couldn t thlnk what he says - he can sa Y that a comnuter is just

as lntelllpent as a human bean and that the computer reasons ex=

¥ -of

actly the samea way. Thls can be sald with prammatlcal correctlon

PARVERE SRS L S T BN v,
and notlce here the force of.. pramnar. ~You can- say thlnps that

ol TR

are utterly 1mp0381b1e. Elther to be or to be thoupht. I pave~

Yy =

kN

you the example the other day =~ all three-euar<ered cornered

evessse are yellow, That s absolutely correct from a grammatlcal

point of view. But try to think of such a thing, Won' t.work.

Well the same with -- when you hear someone say a human being
CS‘, 2 A’T '}AZ""L—Z Sac

is exactly on a plane with an electronlc comouten) 2.
e+ bad™ ‘

have a point because an electronic computer wouldn't say such a
4’ A . . . o .

thing unless it were said into it.

Now all this can be easily concealed this confusion, by
taking metaphors 11tera11y, so thev speak of feedlng and feedback
L op e fge +
which is all right., But 1t s a netaphor/éf-a&the# a verv pr1m1~

tive meaning of the word, mhey talk of the memory of the machlne.

i

Well if an electronlc computer has a memorv then all the books
that I have in my llbrary have a kind of memory too, because the {M’

words are being stored there and all I have to do 1s open lt and N

4 T

there they are. of course the_electronlc computer does somethlnp

Ceeos s YL e . PP

different. The electronlc computer opens the page where you want

it. ¥d But all it can give you is what is alreadv stuck there and
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flxed, in some symbollc form or another. But what do we mean by

K CRS T . “: o

menovv. Somethlng entlrely dlfferent. We do not confuse 1maglna-
K IR S Ao more T -
[tlon w1th memory. The electronlc computer has somethlng/llke 1maglna-

. vy . . 5
(‘
I T AL e S U S SR A G -{.(‘[‘( T i e e ra

tlon than 11ke memory because memory is the faculty of recognizing
s .Y r‘ --"n+,lv‘."

!
|

CTN s M [N

< .ll

\thlngs 1n 1naglnatlon as belonglng to past. To the past.“ That s

R v b e of

how memory and 1ma91natlon dlffer. But they don t bothzﬁbout these
R e Sheyn oarTanly

Vthlngs. It has a memory, and then they sylloplze,understand. You.

R f.. - - Ceomn
i T = P A PR Foy -

glve them two premlses and they draw a conolu51on.

4‘(41- de} D
The p01nt is “doenttkriow they re d01ng thls, and they

M ad

don't really do it elther. To bepln elth, the electronlc computer -
& IERTA RO SRS Y 7

-you can call 1t a machlne, but to sav A) thls computer here - the

"
YW 0 AR

word "thls" - thls demonstratlve "thig" e= 1t must alveady be
taken in an analogical sense. It's not the same as "this man" or.

"this horse" When you say "this" computer orh"this"'house --!chis"
is used in a sense that it's improper as compared to the first,

Well, we can 't pet around it. Because the computer s not somebody,
It's all Plnds of thlngs, put together in a certain way. So it's

like say;ng that this house is an assemblagepof stone, mortar, wood,

:‘g. .

what-not. And iron .;....

ey

Now this is anthropomorphlsm in the/?? W ”QLsense of the word,

Yet we can apprec1ate all the aohlevements of gcience w1thout thls
. lS R R B E LI
interpretation of the achlevements. Whloh/what I trled to- show
— ol <
in the ﬂﬂt:ﬁ%ﬂbz Unlverse, by the way.

How let s get back to cur chlef subﬂect. The Renalasance

e,

I

was characterized hv stlll another type of humanlsm. The humanlsm

..’,,

that I've just talked. about bepan, _____ say, w1th Nlcholas of(:agﬁ;re-
T s A&J)'A"l“ RS TR S HMA T

motelv, and then through|. buttook deflnlte shape -

the sc1ent1f1c humanlsm took deflnlte shape w1th Cal’lleo and on

4
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e
e b e

through Descartes and even further, but Descartes is a . high p01nt

~qan et Ak A B 871 YL

for ‘the reanns that I've ]ust plven.
L R IR SRR {‘; (\v' ‘- P S h

Ao I sav‘there is stlll another type of humanlsm qulte d1f~

ferent from “fhat of 301ence.' ‘The humanism of the 1terae 34 9?2 '&‘
e e . < -~.‘.~_~.~«11:”'"‘q S )

and here vou thlnk of the preat Renalssance ‘men 1nL11terature.

s V. e 0
L Wi

There is certalnly a pr0portlon between say the wrlters of ‘the

v g "";i N -

Renalssance and the sculptors. and the palnters. There'cértalnly

——

¢

'ig'ffBut we're g01ng to thlnk 'oF “the 11terae %4 ....fhere.w Sone-
thlng 31w11ar mlpht be sald 'of the other. o

Ve “'-';‘-'r

’ It is often sald that the splrlt of the Renalsoance moved

- 'r; -ircv .....

away from the qupernatural and even from the lelne, and returned

,‘.,f'.

camat B0 3
towards the purelv human. And that the Renalsqance was anthrovo-

SR UO iy

centrlc - centered on man. If you ‘want to pet - 1f you want an

R A S

instance of this 1nternretatlon, look up the artlcle ‘in the Encvclo-.
paedia Brlttanlca, at the word "Renalesance"‘and you 11 see., And |
most of the books that I have referred you to in the llSt of books --
I don't know whether vou have it or not, but they mostly -- most
interpret the Renaissance in this wav.

This'i I fear, a superficial view of the Renaissance. What

those who pursue the llterae A&/%ﬁ?é%&!were after was the moorlnﬁs

we talked about the other day. Well whv don't thev aet back to

thlnps that e ‘know flrst and can express and even express very

. ’{ R
well, The 1earned men of the late Mlddle Apes had loet them.
: 1
There seemed to be no contact between what the phllosonhers were

. Wi
talklnp about, no relatlon between the ph:losophers were talklng
NG : -
about ‘and the thlnps tHat evervyone knows. The prlor thlnpe -= those
. . . ——-——" ek
things about whicgﬁ Dlato bv the Way - I must po 1nto thls a moment.
Remember Plato - Plato's Mvth of Remlnlscence.: Now’I don't know
) L v P - N . et
whether he considered thls to ‘be a mere myth or not. That's a moot




péint that is of no“interest~to:mes: ~What I do.know:is that if-. .
taken'as a’'myth, it'is;anmarvelous:one. The Myth of Reminiscence.. . .
Thattis;a{hevgware.certainjghiggs that we know, and we know:them-+
withrgreat’éertifude.?~With'greatécertitude...Basicznétiéns,ﬁaome
bf‘whicﬁil’ve mehtioned.  We know them. On the other hand,: our
experience” is 80 pﬁecariou53 and the difficulties that.may be..
raised about ‘them -- difficulties which-call for detailed justifica-
tion:of this -~ are such that we can't justify them and yet-wel're,
Acertain.’ Where did this knowledge come from? It seems that . it.
¢ouldn't come from experlence. And so Plato sévs in this Myth ==
7or rather in thls passape 1;\}»uu:3/fhat I lnterpret as a. myth,
our mind or our soul must have had an existence. prior to. the present
one, outside of matter, when it was faced with the naked truth,
Now, this knowkdge has been obscured by the incorporation of
the soul., Now dependent upon the sense, and all the sensescan
do for us is somehow awaken into us the memory of this knowledge
that we once had direct,

Now if this is taken as a myth it‘is-marvelous. Actually
in order to explain thesame thing we would say that there must
be in our mind a power that is not dependent upon the things, that,
is relatively prior to them and this illuminates: the things that
we know, one which we call the agent intellect. But #¢- of course,
this is a little more involved. The mvth is easier to begin with,
inasmuch as if we say == by the way, a myth is always of course,.
a lie, But there are gpood lies. I mean, I suppose I have to
explain to vou how & false example is sometimes better than a
good one., A true one, Remember. I told you that the other day,

and sevebaL'asked-me to. pive an instance. I'll give you:an example
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of ‘=~ .thatis something false and that can'reveal more than a true

example, © Ard: 111 give you -an extremely concrete takenifrom

Aristotle's Ethics. ' The exemgluﬁ of ‘Milo, Aristotlé has'to poihf
out'theidiffefence between the meaning mean'iyéempéréﬁﬂ“gﬁd‘thé?
mean'iqg;stice;niThe mean i?éustice, is simple, Theipricéfdf“A‘
butter 'is.75¢ dnd if vou want a pound of buttfer you have ¥& pav
~ 75¢. 'Whether'you like it or not. ‘It has nothing to do:with ‘your::

passions.ffAs,afhafter of fact, vour passions may maKe you unjust,
But in the case of temperance, dealing for instance with food and
drink -- where is the mean. Is the mean in the thing itself? No, '
It's the mean of reason. The mean is to be taken from the one
who practices temperance, and that one has to take 'inté account-
all kinds of ecircumstances, wﬁat is his capacity for food, for : =~
instance., Well, if his capacity is such and in order to do well, "
to act well, to have the energy that he neads, he has to eat so
much more thén another person, tha%'s fine. He's a temperate man.
And here comes Milo. Milo was a temperate mang .;.f.....,........
He ate a whole steer a‘day, and he was a temperate man.  -There is
no such man‘who could eat a_whole steéer a day. Do you'seé*the
point? It makes the point precisély., It manifests it. You get it.
If he had said, a man could eat 15 pounds of meat a'day,'that'S'
possible, and be temperate. That's quite possible. - But that's
not enough, If He said a whole sfeer, that makes it really plain,
That's a case of a false example that is more illuminating than-a
true one, e

Then there are many others. St. Thomas -is full of them be-
cause nearly all the examples that he -takes from Aristotle's "©¢i?

Freony_Le Caelo, and that appear in the-Summa, ‘and which' makes people




';-" l%r’t -

believe that now these snctlon of the Summa must be thrown out.

Of course that's silly. Now we know that they'rve ho%:t¥ﬁé. But
they're still good as exampks. HNow take as an exémpieién; that he
s0 frequently uoes, the theory that celestlal bodles aremutterly
1ncorrupt1ble and’ belnp composed only of matter and forn w1thout

prlvatlon. "Thig helps us to understand. It's not tbﬁe bdf if

doean t matter. Do I make mv p01nt7 You're not dlsturbed by this.

trane

Not,m by Nllo, peeausqhhiq lieutenant ate only a sparroyé wlng a

dav’'and he was immodspate doing so. That's another exemplum.
He was intemperate. Oh, he licked it and he ldcked it. Hevcouldn't
take much,

Néw, vhere are we? How wonderful then for the Reﬁaiésance
men to be able to pet back to the languages and the‘arts of léﬁguége'
which had achieved such perfection, on the basis of what the Zdiota
-- remember the function of the iﬁiota in the Renaissance lifefé;.
ture? That means the illiterate men, Doesn't mean the idiots.

It's latin for illiterate. Uncultured. The coarse man. -ihdeh
%‘?»:':ZZ"'Q‘ @iy .-f"
haé—beenﬂmﬁﬁhanxk——mwh&ey'had achieved such Derfectlonbn the
what %
ba31s of /the Idlota knowg and what the learned 1gnorant dofe not,

cesssssssere Is that plain. You see what I mean? Going back to
the Greeks, especially to the Greeks, who had exprésséd themselves
so perfectly and who had said all the basic things in bhilosdphy“
and prior to that, already in poetry. And said it so well; withe
out being savant. And these are the first things. Let's get back
to them. There's nothing wréng with that. 1It's ﬁct going awév
from the»diyine. It's realizing there is actually a kind of
humility involved here, &#d inasmuch as we gd‘back to the simplé“.

things and recognize that we cannot broach great difficulties hea%é;,

8
oy -2




by
;n the thlngs that we know flrst. W1thout belng able at flrst,
as chlld“en at 1east to say much about them. But the poets can

Of A T J"'F R KRS
do a tremendous AB amount f¢/work w1th these simple notlons and

these almple wonds. Tell me how much. What dld I say that for°

I was thlnklng of somethlng c1mp1e and I sald 1t. It s from

. >

VAntony and Cleopatra, Shakesneare,'where Antony savs that he loves
her, and Cleopatra says "Tell me how much." | Tyolcal female.' ' B
Got *o repeat it and repeat it and it's never done. Ave Marla.
'Shefis'the'woman;"t'““' B -

Of course, the artistic Renalssance did comprlse those who
craved and actually attempted a return to highly cultured papa&a pagan

antigquity. Espec1a11y the €Breeks as I've just bald. - But even these
men bear witness to what a man needs as a man. After ali, ;é are
fiEgtgh;ﬁgg’Seings. The supernatural order does not destroy our
humahity. I+ does not give us a nev iotellect. It's the same

old human intellect that is going to‘eee Coo when it does.. itn

is human nature that receives grace. Grace does not replace nature;
does not destroy it, but perfects it. But youhust have an 1nte11ect
first of all. And even 1n order to understdnd t falth, you have

to understand the words that express the thlngs that you nust ad-
here to. Now if we must have a mind that - prace ooes not replace
a good formation of the mind. Not at all. As matter of fact, in
the order of *heolopy, you must have a well4shaped mlnd tralned

in grammar and loplc, and in the natural 501ences, 1f you are

Ao el
to respond to fides Z%iq,flntellectum. The falth that seeks under-

standlng.

v

Wow if you look at the Renalssance in thls light, 1t 8 all
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for the better., - People;had begun to start everythiggfhalfway;@
Let's go-back-to-the -beginning: We do not neglect the halfway,
but; the -halfway is-a. halfway. It's not the beginning, It's-the
middle., - And.:if 'we. cannot. go to the beginning, we'll never reach

the middle and L:::—.4~neven the end,

=
There 1s flrst the-world of ordinary experience with confused
: but
knowledge,.which is;not only very human,/which ¥ in. the mind of‘a:

G———
——

genius takes on death and accomplishment -~ and this is all wrong ==
this sentence hers -- takes.on death and becomes accomplished. - ....»
even polished. No,:it's all right, I forgot punctuation. Takes. .
on death and accomplished. even polished expression, With the
Goethe . gl (delira. ! e
possible exception of Dante and @éd @éét%j//dll ?:gat poets have.

Cfmn.
worked with these data. Dante and Coeth%(use a tremendous amount
of :philosophy and theolopy and this is fine, but you have had.
very great poets before and after who were great and wrote great
poetry, without this specialized knowledge. Shakespeare was a -
theological S
Christian and knew a great deal of /#X3édiéd2/truths, and 80 on. “ -
And he refers to them, He's very profound. But he does. 30 in.
such a way that the average cultivated spectator understands.it,: -
without ever having studied theology. He picked it up from his
Cotechhel M . which o
\\ngee*em/f suppose, and then from experience, Yédédudé/he himself -
has never been able to-record, but he recognizes it, - And just: --,-
to show how much can be done with how little to start with.. -
Now this is all for the god, and men such as Erasmus, Sayg - . .
Thomas More, understood it that wav. Except that Erasmus likes-
to throw heavv stones at people too., Which .is understandable.
with

esessssessseess lhe Renalssance “dd Ballileo& tHe mathematiCiSt

é)ﬁhf??ruq :
on the one hand, and the llterae et {2 on the other, were




humanistic:instwo difference senses.. And here I(iggiztexplain.

What is it, :Iiforgot:it. *I'1ll explain ithlater when 'the ques-:
tion comes ups. Because I developed a p01nt there which carried

me so far that I. ‘can' t flnd my moorings now. -‘There are positive
elements,:that-is,:6f the mathematicism of a Gal}ileo:and'the

literae humaniwed 6f an Epasmus. The positive eléments-can ‘be .

readily.reconciled and they are in fact so reconciled in' perennial
philosophyj -but. of .course that remains to be.shown,

Now, here: is ‘the end .-~ the bell is goiné to rinp in a moment
I'm afraidy’ I'm going to read to you rapidly -- as it‘stanAS here.
These are just notes. I'm afraid we'll have to skip the 19th
Century., It was a very strange one, «Eb;;?;alled it . ..L.yézﬁﬁx;i fzi
But this is not the whole truth., The scientific achievéments ;;re TN
not stupid, though in the main their philodophic interpretations
were -- that is, the interpretations put upon them were, such as
the determinism of ..4%.s for instance., That's one thing. More-
over, we must not forget the great poets. Men such as /:( éZ%#ﬁVC
and Bﬁﬁﬂ...j who were authentic poets, not to mention their English
contemporaries., We also had very great poets. Keats for instance
was a very great poet.

And then I was gpoing to say a word about determinism in the
18th Century., It had grown out of prevbué centuries, It was first
of all an extrapolation of Newtonian mechanices. 'That is, extending
Newtonian mechanics in an exhaustive wav to the universe as a whole,
And then show that curiously the theory of evOluticn that begins .-
also in the 139th Centhry -- the one at least that began in the 19th
Centurv -~ especially with Lﬁ.@‘.ﬂ.&l{and Darwin, but especially wi‘th

Darwin, seemed to turn in an utterly different direction inasmuch *
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as ‘the process 'of evolution wis due to natural selectidh’ and'that
natural selection tock place at random. So that everything. seemed
to be due to chance. ' This is Qér§yihtere3ting becédééxify;;kés
.ﬁé‘WAy back to Democ el who'held dt once that alf}fhinés'ére
subject to detéfhihié%ic\pﬁfncipleé, utterly determined, and at
the same time;”fhét”aliﬁthihgs happened at random and by chance. '
”Strange.,,I{Was,goihéftdﬁiri'fé"explain it. But the time is up,

Now meantime, tHe scientific’ and the humanistie are not
reconciled in our teaching; but fUdy there are encouraging'§ign37
of such a possibility in the near future, and this T could show
you and I will do &0 péerhaps tomorrow in discussions by giving
you some paséagés from“outstanding shysicists eépéciéily;'mbﬁ S0
than biologists, Why? Bedau%efphyéicists know their limitations
as a science much better than' they who érédenéaged in a studv of"
much more complex phenomena on'the whole.

" And then I was going to draw a generaliconclusion as to what
could be done. Should he done. You should return to the old idea
TPl HoecT3"d ‘ . _ .
of "nE=Zweee throughout our education. I told you from the very

beginning that the trouble with us is that we start everytliing
halfwaf.‘ Everywhere, in every singlé field. 'To begin with, in

. - : D .clutter
srammar. We do the same_thing in mathematics, We 4udrtéy/the
‘minds of our students, of our little children, in class., We clutter
their minds with bakers and butchers and candlestick maKess, and
not with numbers. Get what I mean? When my little children come
to me with their problems in arithmetic and there is a butcher in-’
volved, or especially a plumber, I give up. Because you've got

to calculate how much water there is in this tub, then I wonder

what is the temperature of the water and the rate of evaporation, and so

N ‘,f.,: P
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on, and I pet all lost. It has nothing to do with mathémaﬁics.

And so on o
o . o Aaradichys
I'm going to put on the blackboard a word —fmﬂkhdhKNMﬂa

which comes from manus and ducere, - manu, the ablative =~ hand

>

and ducere = lead - and lead by the hand. Yoﬁ téke a child by
the hapd, or someone who doesn't know the‘way, and you're more or
1ess an adult, and you say."take my hand and I'll lead you there.
That means that you have to stoop down and take fﬁls llttle hand
and take it for what it 1,, and carrv -- andlbrlnp this person or
this c¢child to where yeou want it to be., But you must start from
“where it is, You can't say - come ‘and jump., No;"Y§U'po’dOWn”'”
to i#‘and take its hand and then you lead it. Now, St, Thomas

uses this term in connection for I#d instance with theologv,

' Dot daoeBs, 7
Theology will be dead if we dns\ﬁssﬁ:EEEQSE;/Whv does a theoloy*an

feeble
use philosophy? Because our mind is so/diwplé that we must have

recourse to tools, to instruments, to orders, that add more pro-

portions to our mind, and thanks to these tools, philosophy being
r’/é’ . . £, "A' < 5Z o 4, &f
one of them, and &A% &, notice this means A slave, ELRIET

G 7 . o L
take an 5‘“5.7.1.'5{4. s, take it by the hand and she -~ although f.’{".‘.{.?:‘-——

PSSR e

our inference is superior to this, this 67!3!1@w will be able to

help vou. You need this kind of ~in order to proportion
vourself by the means proportionate to us, to truth that lies beyond
our adequate grasp altogether and which cannot be manifested except
by means that are proportionate to our minds., That's why the
theologian uses philosophv, but Yéd because the theologian is often
historically speaking an extremely proud man, he will have to temper
philosophy, because I have never met contempt for philoépphy as

much as in a theologian. I have met with contempt for philosophy

éhong scientists, but nothing compared to the contempt I've found
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ﬂ»h;'ﬁhophy, but because theolopiv d¥¢ as it exists in the

Mecre das oo v
‘Because our mlnd needs & : o

Begln with

‘Qu}tgach1aachlld~to walk, you begin with walking.

You tach a Chlld to walk. That's the first meaning
You take hlm by the hand. This must go on through~

.out all educatlon. We must start from the things more known as

If we start

That 8 what I was going to develop. The bell rans? I didn't




