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TYPESCRIPT OF ™ -~ R SR R VISV PR
3 FTAPED LECTURE ON "“SCIENCE AND CONDUCT'"‘L BYCHARLES DE KDNINCK

ST THOMAS COLLEGE, ST PAUL. 1957

I am going.to talk to you on science and conduot tonight, to point eut '’
that good conduct is not a mattoy of lmowledge alone;'ﬂPiub.XII;poipped this
out only a few ysars ago, that is, in 1950, in his address to the cardinalsd
and bishops of the woridj he said that right conduct is not a question of
knowledge alone in the sonse that if you knew enough you would always be=
have in the right way, I want to show.to you that the first principles of
our conduct , the knowledge of them, does not make us to be as we mk should
be, Nor do the particular precepts of the natural iaw make us to be as we
should be, nor does moral lkmowledge, such as ethics or even moral theology,
make us act as we ought, Human conduct, the conduct of all rational creatures
id general, as long as they have to make their choices and so long as they
have liberty of contrariety, will always be difficult, and the difficulty
will never be quite overcome by knowledge alone.

Now we all know that it belongs to the scientific climate of our %ime
that 1f peoples do not behave as they oughtd it is because they still_do not
have enough knowledge, B Russell is one of these; he used to say "the trou-
ble with the world is that people do not behave reasonably™, All they have
to do is behave reasonably and all their problems would be settled, as if w
we would know vhat it is to behave reasonably from scientific knowledge
alone, ile Shinks that scientific knowledge had by the human commnity would
inevitably make us to be as wo should be, So let us go through all these
various types of knowledge to show where they fall short, however necessary
they may be, Let us congider first of all the natural law, and let us cone
sider it in its most.ggix3£3§§ precept, the one which everyone who can be
held responsible for hls actions knows and must know, namely that we should’

" do good and avoid evil, Everyone knows this if he can be held responsible

for his ections, It comes to us from the very perception, the practical
perception, of the good, It follows immediately from the perception of the
good, as St Thomas explains, »

Now this principle i1s absolutely universal. It holds in all possible
cases, There are no exceptions to this, We can never #m do wrong, We are
never permitted to do wrong, It's a universal principle.Now I am calling
your attention to this because there has been developed in recent times
a new kind of moral theology or philosophy, what is called "La Morale de
Circonstance” ("Situation Lthics"? RJB 8J), which precisely errs in this,
that it rejects the absolute uniyersality of certain precepts of the natural
law and makes them all relativeqxghere are less universal precepts of the
natural law, but which still remain universal in their own domain., For
instance, we must always be just, It is never permitted to be unjuste You
cant imagine a particular case in which you would be allowed to act unjustly,
You may, in a particular case, be allowed to take something that does not
belong to you, and thus offend a certain person, but- you must do~this out
of justice, For instance, if you are in great need, or your children are
in great need, you may have to take the good of someone elss without his
permission, in order to be just towards your own. But the universal pre-
cept that we must be just, == that remains,

There are precepts that are still more particular. Take one that is
related ta still to justice, namely: that we must pay our debts, Now
this prineciple is no longer universal absolutely, As St Thomas would say,
this is a kind of precept of natural law that holds good only ut in plurje-
bus,. Hey gives the following example: "Thus it isg right and true that all
should act according to recasom and from this principle it follows as a
quasieproper conclusion that goods entrusted to another should be restored
to their owner. Now this is true for the majority of cases. Hoc est verum
ut in plruibus. But it may happen in a particular case that it would be
injusious and thersfore unrsasohable to restore goods held in trust; for
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instance, if they are claimed for the purpose of fighting against one's
country, And this principle will be found to. failX the more, according as
'we descend further toward the particular. E.g. if one were to. say that, goods
held in trnst‘xﬂhﬂﬂlﬂ beiﬁzztored with such and such a guarantee or in such
and such’ a’wayj becnuse 3 S fiie tinber of conditions addedf, the greater
the greater the number of ways in which. the principle may fail so that it
be not right to restore or not to restore, thatds, as the M EEEHHEERe—
Aaturelmepetisatedmbid. precepts of the natural law/ become more and more
particular they become less and less certain in application, . Howaiver, one
thing that we must observe about all the precepts of the natural law is

that the knowledge of these laws does not tell us what is right and what

is wrong under these particular sx' circimstances, There is only one wirtue
which will tell us what is right and what is wrong here and now, and this
virtue is one that is not knowledge alone, as we shall see later one

And so you see how unjust is Reinhold Niebuhr a proptestant theolegian
whom you've all heard about, when ke says tlLat according to the Catholie,
and particularly the Thomistic,ixtﬁﬂﬁﬁﬁfﬁifﬁx of the natural law anyone who
knows the natural law can infer from it particular conclusions, right down
to the last Judgement which will tell us what to do here and novwe That is.
not true, The natural law, no matter how determinate the precepts that we
know, never, or by itself automatically,tells us what to do here and nowe
We must be Just here and now, But what must I do to be Just here and now?
Hast I pay my debts to this man, who, I have been informed, is going to use
this money to pay someone to plant a bomb in en aireplane to that the
plane will explode,so that he can collect the insurance, If I pay my debt
then, I am unjuste, Now according to Niebuhr such cases do not exist for
us, We have a kind of general catalog of index cards telling us how to
behave in all possible circumstances of life, If you think that I am exaw-
gerrating, here is the passage from his Gifford Lectures, given a few years
agos "The difficulty" he says "with this impressive structure of Catholic
ethics, finely elaborated into a detailed casuistic application of general
moral standards to every conceivable particular situatiom, is that it cone=
stantly insinuates religious absolutes into highly contingent and historécal
moral judgments.” Ahd so he speaks of “the mistake of Catholic moral casuistry
is to derive relative moral judgments too simply from the presuppositions
of its natural law.,™ DPerhaps we should add that this same author considers
Thomistic ethics to be an instance of this same type of rationalization,
According to Niebuir, "if Catholics knew all the precepts of the natural
law, they would by that very knowledge know how to behave hers and now”.
And we say there is no such thing, That is to "bruler les etapes", «- to (in Eng® ish:
put the cart before the horse? (llere a lengthy apology for the mnthwrty speaker's
deflciencies in English, with ré%ons wvhy the sudience should be varped'of
this), '

11 this knowledge as to what we should do here end now is had only in
tlie prudential judgement, And prudence is not something of reason alone, as
wo shall point out in further detail later on in this talk,

Now what, to St Thomas, is the natural law? Of course we all know that
it is "a participation in the eternal law'. But what is it in ug? The
natural law is not our nature; it is in no sense our nature, Of course
it is because of our nature that we need a natural law, to guide oursedves
in our conduct, But the natural law is a universal proposition (judgement)
in the practical intellect, whose most univsrsal precept is gathered (derived)
from th¥7B3tion of good, seen as practical (i.e. good mist be done) as I
have sald before, Dut "lex naturalis est quasdam propesitio universalis
in X8 £ practica, ordinata ad actionem,” But it remains universal; and
in the order of action whatever is universal is wkwadwapx inadequate, . .

It is adequate as a universal proposition, but that proposition will never
be able to tell us what to do here and now, because our actions. are in the
singular, and to know how to act here and now we must know thokgingqla;‘ibc

circumstances of our action. } = o L ae ae
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We cannot know them allj that's impgossible; but we must know what happens
ut in pluribug, when we do such and such a thing. As, say,.when we want to
cross a street, it is good to look.in both directioms, even if it isZone-

‘way street, sspecially in.Quebec, at least; I dont know how it:is.-in 5%

Paules You have to look in both directions if you want to be prudent, Now
you cant take into account all possibilities, for instance, that-some gas
explosion may happen in the houge acrogs the street just as you get there.
You cant take all that into accolint;. that's impossible and it would be
unreasonable to try to do s0e. As a matter of fac if ad to take in
account all possible circumstances you could nevzr crgéga%g s%reoge?ﬁonagly at theourt
while you are standing at the curb something might happen there too. You ¢
could neither move nor notemove, reasonably,

These general precepts neveyr tell us what to do here and now. A3 a
matter of fact they are in the practical reason; they are not in the appe-
tite, altho of course our appetite by ii{s nature inclines us to the good,
espscially in regard to the general proposition that we rmst do the good,
/e can all agree upon this, Very few people say "I shall coimit evél as
often as I can.” RAdt @n the whole we all feel inclined to do the good.

But the general knowledge that we must do good or mist be Just or temperate
is not sufficient to make us do good or he just or temperate, altho this
knowledge is an essential condition of aéting pronerly,

In brief, neither the most general, nor even ths mest particular,pre-
cepts of the natural law, which are all universal propositions in the
practical right reason, tell us what to do in the contingent circumstances
of life, They tell us to be always good, no matter what the circumstances,
But here I am, =2t this particular moment, under these perticular circum=
stances, very hungry, and there is this and that and the other to eat., What
am I to do here and now? I must do good; I must ha temperate; that's 21l
right, I know that, But what is it to be temperate here and now? That's
the particular difficulty, And that difficulty is not solved by the general
proposition, It is not mere knowledge of the natural law that makes us Just,
courageous, and temperate, ¥zt That would be too easy,

Yet all that I have said thus far may be considered extremely banal or
trite, and something that everyone knows. But it has not always been known
to the philosophers, especlally not to the modern philosephers, who have all
attempted -to establish some kind of system of knowledge such that, if we
have this’€yedia in our minds, we will sutomatfically and invitably behave
as we ought to behave., This was true of lobbes, Locke, Spinoza, -~ then we
have new systeas that we shall gou into later one I just want to mention this.
thn (Pactrikat:mest And you irave perhaps been unavare of the fact that

t scholastic textbooks of ethlcs, of moral philosophy, «~- and one example
weculd be Father Gredt, - proceed in moral science ms if it were a speculaw
tlvc science, <atier Gredt knows very well that the knowledge of moral

'philcsopby will not make a nan to be good. But he proceeds in an ¥ anale

ytical fashion in his Ethics, Which is a very profound corruption, a conw
fusion betweeon speculative science and practical science, as we shall see
later on,

We have mantioned the moral law, or rather the natural law. What do we
mean by practical science of a moral kind? since it is these authors that
I have mentioned who would try to rresent us with a system that would inevit-
ably lead to right behavior in the one who posseses that system, Moral
science differs from the natural law in this: the natural law furnishes us
with universal, with common principles, which in their commnity {(universale
ity) ere always true, tho the more particular ones suffer exceptions, as in
the case of "you rmst pay your debts', Moral gcience is somsthing quite
different, as moral science. Thoe aim of moral science is to know how one
achieves action as one should act, the proper kind of action, Or, more
brieZly, how does one acquire virtue; for it is only when we act according

to virtus that we ébserve ths natural lawe. How does one go about becoming
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temperate? Hov.does ome go ‘about beceming just. and ceuragecus?. That. is.
what Moral Science tries to-teach us, Moral science.does mot try to: teach
us the Natural'Law: except’ incidentally, except: inasmich as some:partice
ular-precepts of the natural law are espseially studied by the moral .
philosopher, But the preccepts will never be precepts of moral: philosophy
inasmuch as they belong to the matural"law, .Moral philosophy may help us

to see certain things 1n:§he matural law that were obscure before we applied
ourselves to this bu%’gﬁ% yanﬂfiﬂﬁﬁllﬁolonga to the natural law it has

a kind of generality and a kind of certainty that you cannot find in the particular
precepts of moral philosophy, We try im moral philosophy, in ethics, ~= let
us keep ethics in mind; it 13 the part of moral philosophy that is best .
known; #sY¥itimxrixmrmxshzzuxmx politics is more obscure, and it is better
to go from what 1s more known to us than to start with what.is not so well
known to ua,_---.‘Horalascience?uﬁgl§sethics,.tries to establish meang of
observing natural law, that is,’tho things we should do to acquire virtue,
Where de we find this knowledgo; where do we find these rules/? . .

Tke answer of Aristotle, and of St Thomas, is a little astonishing,
The only way to learn how to practice virtue, even before you possess it,
is to listen to the men who have experience of life, the elderly men,. ~"Benes"e-
and those who are considered, and espscially have been considered, to be
prudent, They are the ones who furnish us with the proper principles of
meralécience, and it is by behaving as they ‘do that we will know how we
ourselves should behave in our actions, You see that. we are very far ree
moved ‘from Reinhold Niebuhr's xenezptinnxex description of our concepiion of ethics ¢
of moral action, Ho thinks that we, like the philosophers of Natural Law
of a few ceniries ago, think that it is enough to scrutinise human nature
in the abstract, in an analytical fashion, by defining human nature b
dividing, end so onm, thgt by considering humen nature, 28x*?ts §%8§0§8}§.°r8t esse
and its"esse" (?), that k¥"this we can derive all the laws of human
behavior, and that it would be enough to know all these laws, to know
exactly what to do here and nowj just as, say, in the experimental
sciences; with, perhaps, a little more certitude; beca:§s7experimental schentist
zgterer is a bit more modest in this, when he applies his knowledge to
the fabricatiolfﬁg some, machine, Do you see my point? Reinhold Miebuhr
believes that ;g}‘iﬂ%@f?éza of the natural law is obtained in an analytical
fashion, that is, by way of demonstrating from human nature, just as the .
geometer obtains ¥nowledge that the sum of the internal wxwi angles of any
plane triangle is equal to two right angles, and he obtains this frem the
very definition of a triangle, S5So many of our critics believe that this
is exactly how we proceed in moral phifggofﬁy?orﬂi §338l38¥'tho nature of
man, and from the knowledge of the nature of man, as a rational animal,
we infer exactly how he is to behave in all possible circumstances of
his life, But the moral law is not derived in that fashion, if what I have
3aid so far is true, And moral philosophy does not proceed in this fashion
either, Moral philoscephy, the proper principles of ethies, are derived

from observation of human behavior, and not from observation made by just

L
?‘)

anyone, but from observation by people whom we consider qualified to do
sc, those who have experience, those who have a certain age, especially the
£xmm elderly people, those whosec passions are now more or less dormant,

-= ut in pluribus, not in all cases; ut in pluribus, at a certain age.

vou are no longer subject to violont passions, And then finally, the.

men who are considerod prudent, the good men, they are norms ef conduct
used in ethics, and most of Aristptle's ethics is derived from observatien
of this nature, Nowhere does he tell us how to become just by defining

the virtue of justice; no, the business of +the moral philosopher is not to
divide and to define; <that is to procesed in analytical faghion, The business
of the moral philosopher is to give us a composite knowledge which will
allow us to see what to do in order te attain such an end; mnot such an .
end as in the case of the arts; but an end of human behavior, that is;

how to become a good man, This is derived from observation, and that-is
vhy, because it is a kind of knowledge derived from observatien, that
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both Aristotle, and St Thomas repeatedly/~not only in his commentary on
Aristotle's Ethics, but also in his owm Summa, in the I.II, and also
in IlelIX,~will say repeatedly, that the proper principles of moral
science are uncertain, and have no more than probability, and by this he
means that, when you consider them in their universality, it is not enough
to apply this universality to every possible instance, but that there are
instances where this universality is insufficient, where what we say 1is
true only for the most part. -
At this juncture, I think that we must note the difference between the

cage of the arts, and the case of the virtues, that is, the moral virtues,
This has been so clearly pointed out by Aristotle in his ethics, that you
ought’ to allow me to read the passage;. and this passage 1is very relevant,
because, on the one hend 450me mgdern philosophers have tried to proceed
in a speculgggvgemons rata ﬁioﬁ'in”méttors of conduct, on the other hand
we have a whole school which tries to solve the problems of human behavior

in terms of art., Here is what Aristotle says in the Ethics, Book IJ chape <BIQ§£>

ter 3: "The case of the arts and that of the virtuesyaxm and by virtues

he means the virtues of conduct,™are not similar, for the products of the

arts have their goodness in themselves." This, say, ?g a°B§oﬁa58ug§:/Fﬁg° it,

man who built it knew how to build a house, He may be a very bad man,

He may have cheated you while building the house, But the house is a

good one, And he may be a drunkard, He may be all kinds of things,

The important thing in the arts is the good of the work, The good of the

worker i1s not concerned. A bad man may be a good artisan, (Of course.

if he drinks too much he will always be asleep and never be able to make

anythinqz)Por the products of the arts have their goodness in themselves,

so that it is enough if they have a certain character, Emtxtfxthmxnzts

But if the acts that are in accordance with the virtues have themselves

a certain character it does not follow that they are done Justly or tem-

perately, The agent must also be in a certain condition when he does them,

I mean the agent in the case of moral actions, In the first place ha must

have knowledge, Secondly he must choose the actg, and choose them for

their o sakes,_ He should try to sct Justly for the sake of being just,

to gﬁ§t§§§3§§i§°}8r the saks of being temperate; and choose them for their

own sakes, And thirdly, the action must proceed from af firm and unchange=

able character, that is, must proceed from an "habitus", thmt from a stable

Exgyratix disposition of the subject, These are not reckoned in as cone

ditions of the ax%tm possession of the arts, That's the difference, except

the bare knowledge, If a man knows how to build a house, that's enough.,

1f you know how to act that's not enoughe You still have to act, The

surgeon does not become a bad surgeon in ratione surgicgli_(?), as a

surgeon, just because he is toglazy today to do this, altho he knows that

if he did m® i1t he would do it properly, That makes him a bad man, It

does not make him a bad surgeon, But in the case of action, if you do not

do what you ought to do, then you do not have virtue, and your action

is not virtuous, But as a condition of the possession of the virtues,

knowledge has 1little or no weight, and this 3t Thomas repeats severgal

times, especially in the Question de Virtutibus in Cémmuni, where he says:
"Scientia practica (practical science) parum confert ad virtutem,’' contrie
butes little to virtue, He does not mean by this that practical science
is negligible. He means only this, that when we do have practical science,
then we still have the most difficult step to make, namely to act properly,
%o act in accordance with truth., But ags a condition of the possoéion of -
virtue knowledge has 1little or no weight, But the other conditions. count
faxxayaxyihingyx not for a little but for everything, i.e. the very cone
ditions which result from often doing just and temperate acts, That is
the only way one may acquire virtue, by repeating proper actions, by '
repeating temperate actions, by repeating Just actions, Or if, say, one
cannot drink properly, by ceasing te drink altogether and repeating the
refusal to drink, There is no other way out, ut in pluribus, Actions,

then are called Just and temperate yhen they are such as the just or
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temperate man would do. You see how dependent we are here upon the just my and the
temperate man, And how relatively coatingent remain the principles of ethics,
And how we cannot derive the principles of immmwxmatwrmxframxtx ethics from
a mere inspection of human nature, as to what it is, That's not enofigh,
Human nature mustbe observed in ggtion, And so we choose for our principles
the observation of people who are supposed to know because they have experience,
who are of a certain age, and who are considered generaly to be prudemt men,
"Such as the just and temparate man would do, But it is not the man who does
these vho is Just and temperate, but the man who also does them as the Just
and temparate man would do 1:11@1:1.'r For a man will not be just merely because he
observes the laws of the country in which he lives, If he observes them merely
because he is afraid of the police, his acts ¢f justice are not proceeding from
virtue, and they are not quite as they ought to be, altho he is more tolerdable
than the fellow who deliberately-acts as he f should not act, who deliberately
offends against the laws of the country in which he lives, But the man who
does just and temperate acts imxymsd as the just and temperate man would do
them, i.,e, for the sake of being just and for the sake of being temperate{aitxtx
it is this man vho is good, "It is well said then that it is by doing just
acts that the £ just man is produced, and by doing temperate acts tha temperate
man is produced,” Without doing these, no oned would have aven a prospect of
becoming good, This, of course, i1s very contrary to what we often think of our=
selves, viz, that we were sort of established in the state of perfect virtue
from the beginningeand that everybody ought torbehave as we do. ''But mest
people/ do not do these but take refuge in theory,” And here we run inte our
modern philosophers, That is, they do hot apply themselves to performing the
acts of justico and of temperance, They have their difficulties, and to solve
these difficulties they“take refuge in theory and think they are being philosg-
ophers and will become good in this d way, behaving somswhat like patients who
listen attentively to their doctor but do none of the things they are ordered
to dof’Thgy understand;it is very reasonable: I have high blood pressure, I
must lose some mix weight, -~ that 1s very fine; I must =at less; and he goes
on eating twice as much as befora, It is not enough to understand that he ought
to do this rather than that; he still has to do it, There is our difficultyy
that no philosophy will ever solve. '"As the latter will not be made well in
body by such a course of treatment, the former will not be made well in soul
by such a course of philosophy.? As St Thomas says in his commemtary: "Nobody
becomes good Just by philosophlisingid¥ about what he ought to do," Yet today
people are trying to discover a philosophy that would do just that, But we will
come to them later, Note then that the rule of behavior which wo seek in
moral science, == and I am thinking mainly of ethics now, == that the rules of
behavior are derived from the mxempiix{22222Y oxperti, et senes, et pruden=.
tes, 7This is very important, and so much recognized by the Church, .as you
can see in the canonizations, Through the canonzations, -~ because a man is
canonized because of the sfigntly life ho led from the beginning, or because
of the saintly life he led after his convgrsion, prxheransaxetxthaxsaintiy
| riferhEximdxsooetimecnfiExchimcrenyersiong s which he began sometime after hig
conversion, == that 1is set forth to us as a rule, The Church does not canone
ize saints to send them into heaven, Some people belisve that a saint enters
heaven when the Holy Father canonizes him, In some Protestant literature this
seems to bs what we believe, No; i1t is that we recognize that he is there,
Dut why should it be so important that we recognize that he is there? Of course
there is always the auestion of prayling to him that he may intercede for us,
But there is always the extremaely important question that here we have a kind
of rule of behavior. We should act as the saints did; that is giving emphasis,--
a kind of supernatural recognition,-to the prénciple of Aristotle in establi-
shing ethics, And you can also se¢e why, in general, the Protestants do not
recognize this, They do not recognize canemizations, They dont need the saints,
0.3 where you have that each imdividual is, as 1t were, the ultimate morm of his

A
own conduct,

¥
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which he derives. somehow by inspiration, or which his faith alone gives him
sufficiently, Now we_have.recourse to the saints to’ knov how we should behuvo.
Their life becomes a rule for our life, And wve have 80 manry. different kinds of )
saints, who behaved in so many different kinds of. ways, that there ia always. _,,'
one whom it is better for you to imitate than another. We cant ell. imitato ’

St John the Baptist. If you want to imitate him, go ahead., But I wont, Pecause
he came here pegue bibens, neque manducang, and still they f said that he had

a devil; Just as Our Lord came, and he ate and drank, and of him too they said
he was posgessed by the devil, So what can you do? At least we have two good
examples right here, Apropos of Our Lord, 55 is interesting to note that St
Thomas, in book IV Contra Gentilesdﬁptor 54 Vthere he gives various motives for
the Incarnation; amongst them he gives one that is relevant to our subject thia
evening; he said that it was fitting that God Himself should come amongst us

so that He might give us a perfect example of conduct, because no saint is
perfect enough to be a perfect rule of human conduct, I'll read the passage teo
you: “Et quia nullus homo sufficienter perfectus est sed semper habet aliquem
raxciuex defectum, ideo oportebat quod ipse Deus,..." etc,, that God should come
amongst us, and be a rule of conduct so psrfect that no restriction whatsoever
has to be made. Of course we can add the same for the Blessed Virgin, that we
can never show the slightest fault in her conduct, and all her actions, == those
that we can imitate somehow, -~ are really imitable, She is a perfect rule of
conduct in her order as Christ is in His Owa order, But that is owfing to
Christ, because he made her that good.  But all the other sainis may show some
defect. Think of St Jerome; he got too sore at St Augustine, Think 0f, ==
well, anyone may have some slight excess; i1f you read a scientific life of a
tim saintd, one that is not too scientific, bui some good life of a saint, you
will always detect some fault here or there, that was carried on %o the end,
While it did not carry him into sin, still he certainly did some things that

we do not have to imitate to be as we should be,

So thgt thg ultimate solution of the real difficulty in human action is
to be found/nd% Just in thinking and not just in knowing, hmt nor oven in
knowing what one ought to do in order to Lecome what one ought to be, == that
is not enough; we have to do it here and now; that's sufficicnt (.

Now it seems that there is an apparent? ciriu%arity in all this, Remember
that Aristotle says that we should act 1like the acts. namely that, if
we do not have the virtue of justice, we should n-xnxtkinx: nevertheless per-
form the works that the just man performs, and on the other hand he says that
the right action proceeds from virtue, Dut we do not have the virtue as yet!
How do we acquire it? It seems that the action is supposed to proceed from
virtue, and in order to have the virtue we must acquire it, and in orgggl L
acquire it we must perform acts that do not yet proceed from virtuel this merely
xxra shows that the first principles of our action in the order of ethics
are extrinsic to us, extrinsic to our bshavior, We must begin by behaving as
the Jjust man behaves. And eventually we must attein the virtue from which he
behaves, -= that is acquire the virtue which makes us act as we ought o act
for the gake of acting rigﬁtly. First we do it for the sake of acquiring a
virtue, and vwe §8§§88¥°ﬁlm, as it were, and of course it must be presupposed
that we have the $§§i will to do so, But gradually, through repetition, we
acquire it, In other words, we must per-form the act of virtue before wve have
the virtue, Them the rule of our action is extrinsic to us, But oventually
this rule becomes intrinsic to us{ zmixthmixxxcwhy when we have the vittue,
and that is why Aristotle can say that the virtuous man is his own rule of
conduct. The virtuous man is the one that has the virtue, and the virtue _
becomes the norm of his conduct, as it were; and St Paul carries this farther,
even into the supsrnatural order, when he says that "the free man i3 a law
unto himself", that the good men is a law unto himself, that is that the
right principle of his actlon has becoms part and parcel of himself, Then it

is intrinsice But in the beginning it is extrigsic,
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This, as Aristotle points out in this same book II of the Ethics, shaws
how important 1s the early education of our children, We say Ythe world is in
a mess” etc etc,, but the last thing we think of is the importance of instilling
into children the right habits, beforg theyhave the age of reason,Emmximumrtwmk
Izrmxeaxipradugatienxe xenrxeickidxany We think that it becomes important
to teach children to like the right things and to dislike the wrong things
when they have attained the age of reason, But actually then it is too late.
We must not forget that the first prgnciples of right conduct in this order,
that is, the proper principles of ethics, which apply ut_in pluribug, the
nature of sthical science/ teaches us that the first principles of our action,
arax2testxafxakixaxtriusiexprimeipins the first proper and proximate principles
of our action (here and now?) are, in the beginning, exitrinaic principles,
And it 13 only,later, when we actually kave the virtue, have some virtue, that
they become intrinsie, This applies to education., There are principles of
action extrinsic to the chlld, extrinsic to his reason because he does not as
yet have the use of his reason, which must already be applied, so that he
gradually learns by the repetition of action, the things that are right and the
things that are wrong, even if he himseli cannot judge that they are right or
that they.are wronge The parent judges in his stead, and it is only by this
kind of repetitiomy that the child will be capable pormally, of acquiring vire
tue later on; which puts us all in an awful state; if we did not get the
. right education, where are we? As Aristotle says: This is why the activities
we oxhibit (perform?) -- because he has been insisting on the importance of
repating good action, ##£ and of repeatedly refusing the wrong, == must be of
a certain kind; it is becausexft the states of character correspond to
the differenses beotwsen these; 'it makes no small difference then, whether
we form habits of one kind or of another from our very childhood; it makes
a very great difference for the acquisition of virtue, and for the life of
happiness thereafterj it mekes a very great diiference, or, rather, all the
difference,'" And St Thomas in his commentary uses the following expressiong
Quin potius totum ex hoc dependent; that is, in a sense everything depends
on the education we got in our family or in school before we were held respone-
sible for our actions, before the age of reason; that is so important, It
1s so important that the peopledho refuse this teaching usually ma refuse it
because they have been so confusad by the improper education that they received
that they cannot see the pofnt, So far then; the most, -~ now since I an speaking
befors a Catholic audience here tonight, I think I can point out an example
that is very striking, Look how mmch importance the Church attaches to giving
littla children a Catholic education right from the beginning and having our
own privata schools, ths grammar schools, and giving them a complete Catholic
education right from the beginning, starting from kindergarten, Why? because
Q.5 the things that ve hear often repeated, even if they are not clear, if they
are not selfwevident at all, we will receive as first principles, and they
#ill be carried on foxr the rest of our lives, That's why Catholic education
rigkt Zexxthm from the bgeinning is so important., It is more important in
grade school than in high school, in high school than in college, and in ..
college than in the university, I'm sticking out my neck, but I dont mind,

Well all this gives us at least a vague idea of the difficulty of human
action, The problem can be solved only by action, and by doing here and now
what we ghould do. You know that the matter is not so simple. I know it too.
Look at the way people behave, As St Thomas says, aftor (following?) Aristotles—e—
St Thomas was a good disciple of Aristotle, and in many respects revetation
merely confirms him (Aristotlie?) in thige~that human beings, for the most part,
followkr¥ the inclination of the senses( over and against the good of reason,-e
malum ut in pluribus in specie humana,~and in such a humanity we must act,
and acquire virtue, and do as we ought, But that's not so easy, because that
"malum ut in pluribus'® comprises the majority of parents! Do you see what I
mean? There is what wé# call the ''lex fomitis", which is sometimes translated

by '"the law of unruly clncupiscence', meaning. that people, for the moat part
will follow the inclination of the senses against the good of reason, Now




g

practically all advertising is based on this law, == publ

almost completely stripped; ' even iceeboxes are sold om t
appeal, == nxt to the ice=box you have somes woman standi
dressed, and looking inte the void, == you know what she
is all to get you to buy a.n( ice~box, What a detour! Neo
test; everyone catches on, and in this everyone is recog
As a matter of fast, the lex fomitis is so rigorous that,
of people follow primarily the inclination of the =pmm se
good of reason, = I say the majority, - .altho every indiv
could, 4f he wanted to, resist, since he is a free being;
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icity, I mean, For

instance, if you wamt cigarettes to sell you have to-associate something - -
with the cigarette that does not just appeal to the sange .of taste but to
other things as well, You have to associate it with, say, somone who is

he basis of sexe

ng there elegantly

‘s after, -- thisg

one seenms.to proe-:

nising lex fomitis,
since the majority

nses over and against the

idual of this majority
but, as a matter

of fact, the behavier of the rasses in this regard will be predictable, And
this is something that has been exploited by socialism in generesl and by

farl Marx in particular, by communism in perticular, Tha
we have a social constant which allows us to predict the

nks to the lex fomitis
behavior of the

miltitude., We know that if the mltiitude is placed in such and such circume

stances, this is how it is going to behave, So that .the

lex fomitisd has, from

the viewpoint of social science, a kind of sclentific character inasmuch

as it allows prediction, Philosophers, of course, will t
fomitis by the various systems which they devise, and vhe
or whoge mechanical application would make men to be as t
All these philosophies are attempts_to,ﬁidestep the real
action, which is to act here and mow as we ought. Let us
these attempts.,

We will have to. go through them rather briefly, Fir
analytical attempt to sidestep the difficulty of human ac
lobbest"Moral Philosophy More Arithmetico Demonstrata',
an Ethics just as we proceed in arithnetic, Now there ig
rigorous than arithmetic, But the whole point is that, o
we could acquire this scionce and get our ideas clarified
Just as Dertrand Russell thinks, we would behave as we ou
reasouably, Locke, who came a little later, did somethin
line, or at least attempted it, Dut the ideal of this at
be found in a very classical treatise of Spinoza, namely
Gacrietrico Demonstrata, Now you all have some idea of the
He proceeds by way of division and definition, as we do i
thinks that he can establish the rules of conduct in this
as we do in a speculative science, !He doesnt turn to the
or to the aged, or to the prudent man., lie wants to deriv
a.priori, ~= per demo tione lori, == not in the
"a priori", but in the Argstotelian sensme of "a priori”,
tle fortunately never attempted when he entered into the

- Now Spinoza says very oxpltécitly that his aim ia to clari
ing hunan action in such a fashion that, in virtue of th

ry to uproot the lex
se mere Lknowledge
hey ‘ought to be,
difficulty eof
consldor some of

st of all there is the

tion, We find it is

He is going to construct
no science more

ccording to him, if
sufficiently, then

ght, we would behave

g along the same

tempt is certainly to

in his Ethica Ordine
Ethics of Spinoza,

n geometry, And he
fashion, analytiecally,
mzn of experience,

e-all this knowledge

Kantian semse of -

something that Ariasto-

field of human behavior,
fy our ideas concerne
is clarification,

we shall becowe happy, which means that we shall act as we ocught to act and
take things as we ought <o take them., WNow wouldnt that be easy? All you

would have to do would be to study thés Ethics and then vy

ou would bs as you

ought to be. That would be the end of it, - philosophando fieri bomus;- as

St Thomas says;:some nceople think we can become good by rhilosophising,

—We have something comparable to this in our owan time, But, instead of proceeds
ing in moral knowledye analytically, as Spinoza did, they proceed on the
basis of experinehtsl science alone, and try to tell us what the natural law:

is by observing what human beings do for the most Par<s

There is a confusion

here between the natural law, the laws of nature, and the law of unruly concupise
cence, We distinpuish between z "law of nature"” (physical law?) and “natural law"

rmorel law?); altho we could, if we wanted to,; providing

wve explained the use

of our ferms, we could say that the laws of naturs are natural laws, and that

natural law is a law of nature. We could do that, But a

ctually they are very

different. The laws of nature ars revealed in what happens for the most part




4n natural beings, For instance it is a law that after a certain mumber of
years an animal should dle. An aninal develops from the beginning accoerding to
ap orderly patiern, and we call this a lawful process. That's all right, And
we observe that we can get atl these laws, ~-= of course in a confuséd fashion,--
byA observing the regularities of nature, Then we explain them by a theory.
But the basis of the theory is always the observation of some regularity in
nature, Now in the human order when we congider human beings.nmerely.zs-
aniingls the same thing applies, Dut when we step into thé order of behavier
we have something very difforemt, Whereas nature proceeds as it ought for the
most part, mman beings do not act as they ought for the most part, -- it's
Just tho reverse, Ve have a regularity there, hut the regularity is ot the
norm of conduct, Yet, as you know, some scientistsasanthropologista-xnx

o

among others, would like us to establigh -the rules avior according to.
what human beings do for the most part, We say that of course in establishing
rules, we ought to realixe what people do for the most part, But what they

do for the most part is not a.norm of conduct, Thus the late Professor Kinsey
wanted marriage abolished simply because adultery is so frequent, Here you
have a kind of constant in human behavior. e gave a certain percentage

of adultery, == I dont know what it vas; it was pretty high, ¢4 maybe a
little too highy I dont know, ## but it was fairly high-~ but he said:

"now this, according to our present laws, is unfitting conduct, and punishable
by law, But mm if we abolished the law and permitted it, seeing that people
behave in this way for the most part, it must be a law of nature,. And so our
marraige laws are contrary to the law of paturs.!'! £ Why? Because people
behave for the most part in such end sugh a fashiona, Thatl¥ would make things
very easy, wouldnt it? Do you see what I mean? the importance ¥mkwmsm of
distinguishing between the law of nature, xwdxx the natural law, and the

lex fomitig, We have our lex fomitis; we are faced with our lex fomitis,

and the only way we can overcome that is in singulari, not by, say, general -
reforms, such as those undertaken by Luther, or undertaken by Karl Marx, etce
But we will come to this later,

That is what I would ¢all the strictly scientific attempt to eovercome
or sidestep the difficulties of human action.

Then we have an attempt made by the liberal arts. And I think Hogel is
characteristic of this. Hegel wanted to reconcile things as they are with things
as they ought to be/ by asserting that things as they are cannot be otherwise
than they are, 8o that whatever we belleve they ought to be, since they cannot
be otherwise than they are, being as they are, they are as they ought teo bee
So he just stopped there, And withdraws in the order of repregentation, and
his ultimate view on reality is a kind of view of the general cussedness of '
things that we mect when we se9 a tragedy in the theater, There we can enjoy
the most awful things, so mich so that we pay high préces just to see then,
But I'm sorry I cannot do justice to Hegel here tonZight. I merely wanted to
point out and name the various domains in which an escape has been sought from
the various difficulties of human action,

Then we have the mechanical arts, which are offeryed as a means of
side=stepping the difficulties of human action, and this is exemplified by
Marxism, In Marxism it is the practice of the mechanical arts, in which we
transform matter for the benefit of man, in meking, say, bread, en (?)
le blé, in using the haumer and the sickle, say, the extensions of machinery,
etc,, in transforming matter by ocur own mechanical opergtions{ men is
ultimately to become as he ought to be, So we have two attempts made in the
field of art in order to overcome the difficulty of human emistence, of | I f#&b)ﬂ y
hunian action, whicih is the highest form of existence, by the way, dredﬂﬂﬂ#?? S

Finally, =~ you can question me on these varicus points later om, ==
we have oxistentialism, which has, in some instances, resulted im a kind of

ethics or moral philesophy, which I have named in the neginning of this
talkd "La Morale de Circonstance', I dont know how you translate it i English

("situation ethics*?) but I am sure all those in thedf 2ield of moral philosoihy
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Mathematics as ”"a game with meaningless symbols,
played according to arbitrarily chosen rules” (Hilbert);
as "nothing but tautologies” (Wittgenstein, Russell),
Thus, what we believe to be the most abstract activity
of reason can be transferred, often with advantage,
to electronic machines that are basically no different
from a wheelbarrow (Turing, Kaplan, Bronowski).

Thanks to the extrusion of what Lord Russell
calls the ’metaphysical’ from logic and mathematics,
these have actually become an amazingly powerful tool
for the investigation of nature. The paradox is that
the whole edifice of modern mathematics can be -
constructed from mere repetition of nothing at all «
not according to so-called laws of thought, but to
rules which can be built into machines. The world
mathematics leads to greater efficiency in the physical
world, as it becomes more empty, even of the stuff
that dreams are made on.

The most striking feature in modern thought on
the nature of logic and of mathematics may be observed
in the evolution of the concept of rigour, starting
from the proposition of identity ’A is A’, replacing
it by the function ‘A (A)’, leading towards. mathematics
as "a game, played in silence, without words” (Weyl)
and confided to machines devoid of nystery.: Thus the
limit of rigour appears to be achieved when nothing
is said at all. In this well founded view, the only
remaining activity of the mathematician as distinquished
from a machine is that of selecting rules for the game.
(Some modern logicians believe that machines could be
made to perform even this function and, eventually,
machines that produce such machines.) '




THE HOLLOW UNIVERSE

We are concerned here with that fotal view of thought
and nature suggestéd by‘tha more advanced 1ntérpretefa ofltﬁa
scientific outlook, .Theit final opinion is by nd means ac-
cepted by all scientists, Indeed it is not even the common
view amongst them; yet_it is the one which, in the popular
ﬁind, is thought the most truly scientific, We have all
heard of the computer-men who would lead us to believe thgp
they are on the way to conatructihg machines that will be as
truly mathematical thinkers as any man hasvevar been, imply-
ing that we shall have to ch;hge our mind about the nature of
reason as characteristic of ﬁlﬁ. fhe challenge is all for the
better if it can set us on to investigate more clearly what
thought is. And Lord Russell declares that physics has now shown
man to be.a mere'collection of occurrences, that "™r, Smiih' is
in fact a collective name for a bundle of events, Finally, out-
standing biologists say that *what 1ife is' has become a mean-
ingless question; that if organismic behaviour ig to be ex-
Plained at all, this will have to be done in terms of physics
and chemistry, We do not contest the competence of those who
hold such views: all of them have made signal contributions in
the field of gcience and its philosophy, Still, {t may be op-

portune to assess the import of such opinions by comparing them

with those which they appear to replace. No matter how disturbingly

nihilistic they appear, we must face even the extreme positions which

follow in the wake of progreas in science, b
A first, general point worthy of attention is that the names
"Mathematies,” "Physics,” "Biology," and "Pgsychology" are still

in use even though the kind of subject-matter and knowledge they
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now stand for ditfei-'aimoaf Se'yondre'cognltiod from evhat they
were to thoee who !.'irst used.,oueh terms. In other words, these
names have become atrictly equivoeal and their new muninge can
be understood without Any knowledge of the earlier ones, For
example, what we cau mathematica appears to be largely a pro-
digious development of what tha Greek phi.loaophers had ntmed
"logistiké" : "logismos,'f as, distinguished from mathemati.cal
science, so that "the people who caleulate" were not neeessarily
mathenmaticians, even though the latter cou)_.,d not do without com-
puf;ing; but compu;ation was 'nop the same ae depxodetration.- The
new calculus, di;scMred by Newton' and Leibnitz, or. ;‘:atlder all
of analysi.s, which sprang from it, was, in John von Neumann'
words, "the £1rst achievement of modern mathematics, and it is
difficult to overestimate its importgnce. I think it defines
more unequivocally than anything else the inception of moder_:d
mathematics, and the system of logical qnalysis, which i._s‘ ite -
logical development, still constitutes the greatest“techni.eal |

advance in exact thinking,"

Again, the many meanings of the Greek word "physis" and of
the Latin "natura® are actually dispensed with in our scientific

outlook, although scientists, for some reason or other, continue

to use this name as well as its derivatives, I mean that, look-

ing closely into the way in which we proceed in physies, the dis-

tinction between nature and artifact nowhere appears as crucial,

The point is that any discussion about what nature is as distinct-

from art or craft, whether natural things are different fr;om

machines, seems irrelevant to what we ere actually doing,




If' tha distinction between living and non-living ~1s at
‘best an unlikely hypotheois,' the very name;; "biology" should
be r’ec’ogni.ézéd as a mere linguisﬁic 'convenifenoe. Pinally,
"Psych:olo'b, as the name of & certain branch of axperimentol
‘science, must ‘fare even worse when referred to "psyche" or “soul"

as something wl'd.ch the livi.ng, and man 1n particulu- are be=

lieved to be poueased of. The fate of ‘the "vitaunm" of some de-

cades ago has done may wi.th all that ‘I mean the discu-ded theory
which, though using an Aristotelian vocabulary, had aotuauy |
nothing to do with what the’ Philosopher me.ant by ‘the same words
and definitions, The L1l-defined "Msoul” of Descartes has indeed

been duly absorbed by the machinery which attended it.

Strange as it may seem',. I have not the slighte‘st‘intention
of objecting to these facts, nor to the 'vi_e'ws which we accept
at least as partial, Rather, my aim is.to show, on the one
hand, that unless we assess the present situatfion in the light
of earlier views, we will fail to app’recia'te what has actually

been achieved; and we want to make plain, on the other hand, that

when we generalize tha ‘scientific outlook as it is commonly understood,

the only thing left to us is wonder at the hollowness of nature and
of thought--to a point where even Einstein's conception of nature

as the work of a wondrous intelligence would now be out-of-date.

Perhaps the more simple and efficient way of va.chioving this
purpose migfxt be to try and deduco our generalized seientific out-
lock by ignoring certain positions and distinctions that were cur-
rent in the golden age of éreek philosophy., For there remains,
amongst eminent scientists of our time (such as Heisemberg, de

Broglie, Schroedinger, Born, Jordan, and Oppenheimer, to mention




.

only a few), encugh regard for the beginn;ngs of scisntific L

thought, to walrrantv such a d@ﬂeﬁct;gu procedure,
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elementary points we will encounter the question as to the exact
e alloreel

sense in which our computing machines maxﬁ

Ato think,¥

‘Wagd%ad in the newspapers that groups
of psychologists, neurophgsiologists and linguists gathered, late
in November, at Bri;ain's National Physical Laboratory for an inter-
national conference on- 'The mechanization of thought processes,’
The scientific correspondent of the Manchester Guardian reported
“that it is rash to rule out the likelihood that one day iﬁ may be
possible to design machines which can for ;ﬁemselves (given suitable
experience of practical problems) .form the kind of judgment which
characterizes the higher flights 6§ creative, intellectual activity.
It will be a long time, of course, before a machine will do for
modern physics what Einstein did for it at the turn of the century.
But it is important that at this stage there appears to be no ob=-
vious reason why this should not turn out to be possible." I regret
to confess my failure to be shocked at this bold anticipation. Tﬁe
challenge of the machines is all for the better if it can help to

| rre

investigate more clearly what thought it, an to disengage the higher
flights of creatlve intellectual activity from the machinery which
attends them in the human brain ’ﬁmeﬁ?ﬁnc hardwa/r/-Z:ﬂzZs—d-h-oedﬂ

?howq that machines can be logicians and mathematicians much in the

sense in which we understand these terms nowadays.

*
* *
Reaching down for the ultimate foundation of modern logic and
mathematics, we find that it was already expressed,and very clearly
so, by a Greek philosopher, Democritus, some two thousand years ago.

The position which Aristotle attributes to this predecessor of his is
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again so embarrassingly simple that I have some miagiQiEga 1ni

quoting it as the basic idea of the vast edifice that now rests A

upon it, But that was the way with Greek philosophers: they had the . .

wisdom to ponder the simplest things and to seek therein the basis

h&&mﬁsk&%ﬂééﬁ& > |
of : Edgar Allen Poe pointed this out W

]

’7%?} in The Purloined Letter! WBK "The principle of the vis in-

gzgigf/for example, seems to be identical in physics and metaphysics.
It is not more true in the former, that a large body is with more
difficulty set in motion than a smaller one, and ;hét its subsequent
momentum is commensurate with this difficulty, than it is,.in the
latter, that intellects of the vaster capacity, while more.forcible,
more constant, and more eventful in their movemeﬁts.than those of in-
ferior grade, are yet the less readily moved, and more embarrassed
and full of hesitation in the first few steps of their progress,"

I waive what he calls "metaphysics' and come to Democritus's'opinion
as quoted by A;igtdtlé; ""One thing cannot be made out of two nor two

out of one." He meant something s Vviz., that
A ’ R .
the number two is exactly the same as one plus one, so that to say

1+1=2 is just another way of saying that 1+1=1+l, Two, then, is
nothing new over and beyond one and one. Though Democritus expressed
it clearly, the same idea was already held by Thales, who believed
that numbers were actually just heaps, or, as we would say today, mere
classes or bundles,

The statement of Democritus may seem trivial, but I hasten to
object that it is not., Aristotle was fully aware of this, and I
- point it out as an apt illustration of the most basic principle of
what we call(logic’andﬂmathematicé’in our time, as distinguished from
some earlier meanings of these names, It contains, more than in ovo,

the modern conception of number as a mere collection or aggregate%zgt}

i
I
!
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no more than a logical fiction and symbolic construction. Nearly
Bertrand
a half century ago Lord/Russell, in his Introduction to Mathematical

Philosophy, explaining to the English public Frege's definition of
number, observed quite poinﬁedly "that number is a way of bringing
together certain collections,...“‘ However, the implication of this
conception of num'ber was event;uélly more fully realized by an early
pupil of his, the already mentioned Ludwig Wittgenstein.ﬂ Lord Russell 3"&2}4 ‘

<t
repore-ed-hvrd-reeent-lﬁ that he himself "had thought of mathematics

with reverence, and suffered when Wittgenstein led me to regard it
Ay M””“)"‘""f .

as nothing but tautologies," ﬁRussell's disappointment should not

obscure the fact that the meth’qd_ based on Democrit:qs"s view pro‘}ides

the most exact of the scienq?:s with an indispensab'le 'tool, one that

haA, been arouMe earliest days of ari;thmetic as the art of

calcm Plato called this technique 'logistiké'; Aristotle's name

for it was 'logismos.,' However, they distinguished the technique

from mathematics as a science, Science, {i%—hfu#ft’;“{h’e&?ﬁtz, was

the effect of reasoning by way of syllogistic demonst?ation, as we

find it exhibited, late%‘fﬁ%ﬁf;ﬁmg Euclid.#Demonstration,

in this sense, was not the same as calculation;- although in mathematics

one could not demon.strate without computing. But the computation it=

self was no proof.**;le §ha11 return to this point later, Meantime

we may cdnfine ourselves to the observation that mathematics nowadays

is almost wholly identified with and confined to the art of calculation,

This is implied in the conception of number as "a way of bringing to-

gether certain collectiox}f." Numbers are defined by the operations

that can be performed upon them., As Hermann Weyl put it: 'their being

exhausts itself in the functional role which they play ar'xd.their re-

Y, V<&,

lations of more or lessy As a result, 0,1,-1,/}-5?&&46&5‘;‘0-. are m//g,,,

just as much numbers as 2 or 3,

DY b sullegitie cimanidiahn Sido neds mean Ko W%}“A‘ wides of Ky Pous
y /ﬁf'm&qu y L{ngl e e oltsmgns it bt 4Rl ane ned” Miscseding Lenernotirtidng,
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That mathematics is now largely equated with its technique, or rather that
2l]l mathematical entities are hcq-defined by the technique, is an
observation based upon what mathematicians now actually attend to,
especially those who awh;?niﬁ;y are doing, This
assimilation of @H&VV% mathematics wiﬁh the mushrooming art of cale
culation I find confirmed quite liéerally by the late John von Neemann:
The new calculus, discovered by Newton ahd Leibnitz, of rather éii$éf'¢t

analysis, which sprang from it, was "the first achievement of modern

mathematics, and it is difficult to overestimate its importance, I

think it defines more unequivocally than anything else thg inception of
modern mathematics, and the system of logical analysis, which is its
logical develoﬁment, still constitutes the greatest technical advaace‘in
exact thinking," - ‘

The freedom of the art 63 exhibited by the fact that, in calculate

ing, we are never céncerned with what the things are about which we calculate, &M

but ‘only with how we can operate upon them: they are defined in terms of

. ey hpf ffgg by Aok,
what we can do with themeemuch as the physicist who X5V

A
what time is apart from his ability to measure it, My statement remains

2} gt~
nonetheless somewhat ambiguous, I must therefore explainAghﬁvtwo ways in
which it could be understood. We are all familiar with Lord Russell's saying
that '"Mathematics may be defined as.the subject in which we never know what
we are talking about, nor whether what are saying is true," A French math-
ematician, Jacques Hadamard, gives an illustration of what this meané;-al—
though T do not believe that he*ntends it to convey all that R;ssell had
in mind, Here is the example: hHaving bought 6 metres of cloth at 12 francs
a meter, how much does one have'to pay? In raising this problem, are we
really talking about cloth? Not at all. Instead of asking the price of 6l

metres of cloth at 12 francs a meter we could just as well have asked the

price of 6 pounds of meat at 12 francs a pound., We might have replaced the
meat by copra, and the pupil could have provided the answer without even
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¢ . o
/" asking the teacher what copra is. Hence, in raising this problem one does

not know what one is talking about; or, to put it otherwise, there

is no need to know it, Here, then, im a first, simple instance, we ‘

have the notion of mathematical abstraction," ’ m ,0_55 :‘44'{:5!"2/
HD—KM is one way of understanding mathematical abstractienm, m‘zﬁz@

there are other ways, too, (There was Plato's, and then tha’31de1y different one

ot f Mnawtin M Hatlaranansl’s it iy .

which Aristotle taughtM Neither had anything to do with“the case In point.

‘q\ Here is one further understanding which occurs to me., M, Hadamard points
out that in computing we forget all about cloth, meat, copra, and francs;_
but we do not forget about numbers in this particular illqsﬁration. But
number is in itself a very ambiguous term, 'For it could be taken as a name,
but also as a mere symbol, P | o

Ml\ o .

'ﬁDPermit me to dwell upon thi§1possib1y relevant distinction, 'Man' is
a name which stands for a certain type of animal, and 'Socrates' is the
name for an individual man. But 'the pale, homeless, flute=playing, un-
shaven barber, at the corner of Nowhere Street last night' is not exactléf
a name, but we can pin all this down by a eingle symbol, let it be Y, and
use it in the calculus of propositions, The reason why we cannot cover
with a single name all of what q*_refeyééj to that barber==whose name is
actually Oscar=-is that all those things do not have the kind of unity
which naming requires., What we sym£olize by Y is an accidental whole,
for a man can be pale without being homeless, homeless without playing JKL
flute, or a barber without being unshaven, or play the flute elsewhere, - '

— bl He delferonee Cofipun o foap asedl & Pnary,

All this taken together is what we call an accidental wholed And though
Gbé%?iggregate cannot be given a single name, it is the simplest thing in
the world to assign a symbol to it. For even what is not in itself a per se whole
in the manner of a man or a circlex-can nevertheless be gathered by the minqj

T
np“ﬁset apart;:g;ovided with a symbol that is one, There is, indeed, a de-

finite notion of heap or aggregate, but no particular heap has a name by it=
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[self, You can speak of 'the heap in Mr. Smith's back yard,' but Wﬁ}v,ﬂ&]viaﬁ.

4

M4 not a name, Still, we can agree that Y stands for that heap made

up of old tires,}rusty pipe, broken milk~bottles, a sagging pumpkin,
etc, It may be the only member of its class, but it is defined clearly

enough by being in Mr, Smith's back yard, and there is no ambigutity

6éfadﬁv-é¥ &yéweéaﬁ /%7 -
about the symbol, 50 long as thewhigemwia-dhere,

A
In other words, unlike names, symbols abstract from what is one

6#01#47¥4M3'A£tf\
per se. -4 Aquihas sai.qu"Symbolum collectionem quamdam importartg "2 & .ﬁfl‘?/

A—symbad when distinguished from the sign that is a name,nrefers to W '

what is no more than a collection, an aggregate, a heap, an accidental

whole, Therefore, if the number two be taken as a collection, prescind-

ing from whatever unity the collectlon may have, two is not really a -
&vdiaizﬂmadxi&Méw&ﬂéﬁyggf doypitei
name, but a symbol‘.and—;h;s—symbeLmzudispalluehj ambiguity from“calcula= ¢2p

tion., For it is plain that thle computing we ignore whether 2 stands
ﬂéﬁ}&ﬂa’f ' 4“,

zn¢f
that.;rﬁénce, from this point of view, 1+1=2 is exactly the same as ﬁ{

for one two, a per se whole, or for two ones, a class or collection.,

Actually we pay heed to the whole as a collection, but to no more than

1;1=1:1; 2 is 1+1 for short, which is the number Democfritus had in mind,
But if 2 is taken ;s a number over and beyond 1+, if it has é;s own
irreducible kind of unity, such that in removing a unit you destroy the
novelty of two, this number is not just l+l=wall of which must of course
be put aside by the computer, He must be as indifferent to what numbers
are apart from their being collections, as is the highway policeman who
weighs in trucks but pays no attention to whethervthe load is one of
potatoes, cement, horses, or menj , From the computer's point‘of view,
the only thing new about‘gw!;&s the symbol, and who was responsible for
that?. |
Traditional philosophy could raise a difficulty at this juncture,
If numbers are accidental collections,-why should they have distinctive
properties that follow analytically from what this or that kind of number

is? The number two, for instance, differs frem the number three: the one
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i is even, the other odd, and each, as such, have certain demonstrable

sLo8, Tsmbon it St B rthon up. swh facénsg

properties; on the other hand, both are prime numbers ) wd 2 is the

and 3 Mo eyl

first of them, How does symbolic construction account for this? To

| frotleom =of vi-és &, = ity Pl eaneiin,
what do the properties belong? ThiiﬂQhould_n;Zidiatuéghzgj&computer,

rwwﬁh

for characteristics such as those willﬂfrise from the operations he

performs upon certain collections,'and he will define both number and

properties in terms of these operations. 2, 3(5 7, etizmwit}A:e prime “w ol ﬂ
numbers because they are divisible only by the unitjn e same holds for /0“4“5 4£€yuml\
geometrical entities, As Hermann Weyi put it: "For the mathematician /wm ‘t

it is irrelevant what circles are, It is of importance only in what

manner a circle may be given,..." It is as if we said that it is ire

e can el one,
relevant for us what man is; it is of importance only in what manner,a

ey-may-be-siveny In the terms of traditiodhl philosophy, this means
that the mathematician is not at all concerned with definable natureg,ﬁme ik
mrwt the properties that can be dgmonstrated from the definition of 'what'
fatisn av L& maglelie deame, | '

they are absolutelz} Which is another way of saying that they abstract
from science in ARistotle's sensé;'something which even Aristotle and
Euclid had to do when computing,

If computation can be such a rigorous technique, it is precisely

0§ fakow 25 S0 Hat

because, in it, number isnno more thao a collectioq)nh$VVRﬁh 1+1=1+1 is
exactly the same a 1+1=2, Loxrd Russell states this very plainly when he
says that ''there is no doubt about the class of couples: it is indubitable
and not difficult to define, whereas the number 2, in any other sense, is
a metaphysical entity about which we can never feel sure that it exists
or that we have tracked it down., It is therefore more prudent to content
ourselves with the class of copples, which we are sure of, than to hunt for

a problematical number two which must always remain elusive, Accordingly

we set up the following definition:=-The number of a class is the class of

all those classes that are similar to it, Thus the number of a couple will

be the class of all couples, In fact, the class of all couples will be the

number 2, according to our definition."
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In other words, the calculator does not nor should he commit

f .
" himself to what numbers are in any other sense, It is thanks to the
extrusion of the ''metaphysical' from what Lord Russell calls logic
and mathematics, Ehg%?ﬁ%’»* should have developed into an amazinglf
powerful tool, even for the investigation of nature, There is then
t
: %
no reason for grief when we are 1gg to regard such anﬁathematics as
nothing but tautologies., An equation is ualid.nnly—whes the part on
T our bt
the right és exactly the same as the part on the left, Computation
is the most noncommittal operation we could possibly perform., E.g.,
when we divide two into Ehe—equa4wpc=£d one and one, one and one are
atym/u fevvy ertaldands), bedegh LA, we firf mg&ﬁ/z’mafcw/mr 7Z
not something n In Democritus’s view, we'can divide two, not be=-
a.%mt«,.z

cause two is divisible, but because two is already divided. In—othes
To 4t puili bltnal, e shanlel Sayq - N
woodaj Itwo are two,land divisibility actually refers to our operation?fﬂﬁuuiﬁ7%
not to what two is. From the computer's point of view, the singular
"is" could be a linguistic obfuscation of the fact that his 2 is no
more than a calculator's fiction, a symbolic construction: what the
symbol ¥stands for is exactly the same as what 1+l stand for. The
symbol 2 is 1+1 for shert,

This basic idea was plainly expressed by the poet Goethe, in a
passage that echoes Democrituﬁ,and which is quoted with approval by
modern logicians and philosophers of mathematics: ""Mathematics has
the completely false reputation of yielding infallible conclusions,
Its infallibility is nothing but identity., Two times two is not four,
but it is just two times two, and that is what we call four for short,

But four is nothing new at all., And thus it goes on and on in its

conclusions, except that in the higher formulas Ah@#didentity fades

out of sight,” :
Analgtical philosophers tell us expressly that 4 is just 1+1+1+1,

abbreviated. The symbol four is an arbitrary sign, bringing 1+l+1+1 to=

gether by a fiction which, in computing, soon becomes indispensable.
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;Symbolization, even gf this primitive type, did not come about as
eisily as we might think, The birth of 0, the most modest of all
symbols, is a fascinating illustration of our point, Mathematicians
of the ancient world had no appropriate symbol for zero. Yet once

* o dle et
established it was not more difficult to use than @ counting with L)M/ﬁw 2

the fingers of the hand, So that in the mechanics of the computer

. ¢ . [
0 became a number, just as much as 2; and 1 as well, and -1...wtfu,{md ; ﬁ#&“ﬂ‘ﬁ
' ' ¥ R Wt hmbns &
Bfefore moving on to more basic questions concerning these simple Py, § medsnicat
andd) frtee

. ‘pe D
elements, we cguld—poins-out what is meant by rigour or exactness in the ?‘«‘M
A . -
operation of computation., Again we find this expressed in Democritus's

dictum which, as he applied it to nature, provided the basis for his /”474“”’&
o )

%

atomism, /\If 2 is exactly the same as 141, ;:hen, in saying 1+1=2 you ‘are -
about as noncomittally exact as can be, In"fact, ~ycou do not even have
to'"say" it; it is there for everyone to see, whether anyone actually
sees it or not., Is anything gained by knowing or saying '1+41=2"' when
2 is neither more nor less than 1+1? A mirror could reflect this as
well as your eyes and brain., A speedometer can grind out numbers until
the whole machine breaks down, If it was a good meter, it guaranteed,
that the numb‘er of miles was (roughly) equal to the number that last
turned up%:’number is not without its own kind of abstra.ctness,

T A LouAE munber :
fordth&-em-mbu could be registered by the photo-electric eye that

counts the people entering the stadium, Whether anyone would be paying

attention to their equality or not, @he*e—it—wuid—d:nzﬁSﬁ"éﬁ'ﬁE'lvéssA‘ 1fF

€4 ¢ ¢ € 4 0 @

there were as many miles as there were people, their number would be
tindubitably the same, and one's knowing or saying it would not alter the

case, Once the symbols have been agreed upon, the operations henceforth
o fotr
involved are obviously mechanical} WW the machines are 41:.5:&&&917-

more reliable than a human computer., And if you objected that the machines

tyrdd Copt b, 4bl He thane

can't read their numbers, youﬂw-t K’admft that they can store them away}MeW‘z,
oA .

How simple it is to construct a machine that tells us about what it has :7 '

Lo M e e et daatnn st m A~ fiee A e oo
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done, what it has stored away, and what it is going to do next, with-
out knowing in the least what it is doing or saying, The basic con=~
dition of all this is that 1+l=141, or 2 for short, If 2 were some=-

thing radically new and distinct from 141, even the most refined

’
electronic. hardware would fail us, = M% M Mamled “‘dj d)‘&v ?

L o o
Now we know what is meant by a 'logical fiction,' such as the

symbol 2, It is not logical in the sense of the term used by Aristotle:
but should ratl‘;er be related to what he called 'logismos,' We also =~ =
know what "this magic of symbolic construction" is, at least with regard
to 2, But where do we get the rav; materials for the constructien? How' -.
are the members of the classes given, or how do we obtain them? Haw do

we achieve the members of the classes, and .the me;nbers of the clagses that
are classes of classes? Some philosophers '6f mathematics believe 'tha;: in
the end this problem reduces to 'Where do the natural numbers or integers
by which we count objects, where do they come from?' The German Mathema=

) said that "'God made the integers, all else

tician Kronecker (

is the work of man.," This statement is most ambiguous, I believe it no

more than I do that, though God made man, He did not 'make what it is to be
How te ko sach

N

to call for mm}definition

is the ssme as to ask for

an interpretation of the
symbol, k= Where John Stuart
Mill =aid that "All definitions

Lare<of names,and of names

only," we say,here,that all
definmtions are of symbols.
There can be no definition

of what the symbol stands for.
If there were a definitlion

of 2 that is morg L:han a.nb 1
interpretation o he symbol,
viz,1+1, w&iould mean that
two 1s someth‘i.ng over and
beyond the mere colleetlon
which is the business of xﬁ-

mechanical computablon.

a4 0. Puan, 5o Lo,

a man,' or even 'what it is to be a house,', Still, Kronecker had a point:

suchian 0,00 V3, m Avpy Q%mzw

for we do construct all other numbets)A Now

tegers themselves a construct created by our own mind?  Hefmann Weyblwas

emphatic that they were,

tions of mathematics, he added: "However, it islgurprising that a construect

created by mind itself, the sequence of integers, the simplest and mest

diaphanous thing for the constructive mind, assumes a similar aspect of eb=

scurity and deficiency when viewed from the axiomatic angle, But such is

the fact; which casts an uncertain light upon the relationship of evidence
and mathematics, Inspite, or because, of our our deepened insight we are
today less sure than at any previous time of the ultimate foundations on

which mathematics rests," Let not this worry us for thynpment. How do we

Reflecting upon the present status of the founda-
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;#%onstruct the sequence of whole numbers?

Let us put down a series of strokes one after another. They are strokes,

but they axe-alee, symbols; fgr dots would do as well, or apples, horses, £sud Crin,

) A J s P
di%g:it many nothings, If we put down /////, ve might .pair them with

" 2u Py ol o Yo, 4 Kol

the fingers of one hand, ‘% with the same mmlber of apples}/1 The number Mm ,{Q

of strokes will be the same as the number of fingers and of apples, if :z‘
nvwim by
there is one apple for each stroke, and one finger for each strokex or
: Maf‘ hifip.dewrrs Yura ohee )
for each pple é strokes anqamfe articulated symbol of all the classes

that have the same number: they are a class of classes. We have chosen o”g?*‘”ﬁl«,

araine ma -
the more convenient symbol 5, the cipher. No:a-aga*nzﬂh::\*é canﬂforget .
] or by horses,

all about strokes; they might have been replaced by dots,/or by that many
eact, eltfonisp Ay Knsl ) .

nothings‘1 ‘ all of these will be classes having the
same number, viz, 5. (?s the members of classes bécome more numerous the
need for symbolization becomes more urgent, How could you distinguish.eﬁka?fékmw4,
between 21 and 22 if you did not have these abbreviated symbols? Sym=
bolically, nothing could be more simple than 1012 for a thousand billions)

. ' 4324 Lt fin,
What then is the cardinal number five? Professor Kasner answered4 n no
uncertain terms: "The cardinal number of the class C is thus seen to be the
symbol representing the set of all classes that can be put into one=to-one
correspondence with C. For example, the number five is simply the name, or
symbol, attached tp the set of all classes, each of which can be put into one-
to-one correspondence with the fingers of one hand." If you beve—enﬂ'doubt
labowd the validity of this observation, just watch a cashe-register and see
what it does with dyMGJAA Ausiminas, And 5&'{7 Heendel fue, 40 Wwlead b ean o ?

We have constructed an integer., How do we construct different integers?
We got involved with 5, (We did so, not only to reach Professor Kasner's
statement, but also because the “ fingers of one hand have been~~and sometimes
->‘ " e -
still are=-an important standard for countingidduntil some onﬁﬁsheught up the
{Ai a thepbunel bEees Aack of By $hetg

use of calculi

or ebblegﬂ) Now let us compare one series of strokes with

another. We might use the same five strokes this way:




() // or 2
O 1 oees B SR

In this procesg,which is again called ”copstrucﬁi%gﬂ we can decide which

-~
4:‘"

] ' ' - .
of the xkxmkmx groups b6s the larger, by checking one against the other,

stroke by stroke, Here we have different numbers, different symbolic

epntructions.A B S
But how can thzﬁ\vast and intricate edifice of modern mathematics

-

(no living mathematician knows more than one-fourthlof it) arise frem

such humble beginnings, and allow us to probe nature as successfully as

witl e

we do?qfOur first questipn nuw:t,c‘ﬂdw do we con;truct the Qequence of )
integers? /// is //+/, of 3 for short. As we add one more stfoke, we
obtain a different collection. How long can this'go pn? If it is a°
question of time, then if timé:g;g; on forever, and if we were ghggg

that 1ong,hwgﬁ%or machineé to take over tﬁf drudgery--theréﬁzz:% be no
apauming Aad m/mmrmm? Ws
end of the sequence, which is a tautologx, But how can we know that .
the sequence can gb on and on without actually carrying it out, in such
a way that whatever number n is given, it is always poskible to pass
to the next n'; or, if n is possible, so is n'? (By 'possible’ we here
mean thaF)a thing being posited, nothing impossible follows,) How do
we know that noching.impossible follows from nt1l? 1If, as Weyl says,
"the open countable infinity is basic for ali mathematics," the érocess
by which the integers are created, and in which functions of an argument

) @3 Lo /})f.(ld‘tq XJ’W&W//;}%A

ranging over all integers n are to be defined, werare,indeed,faeed with a

jy}uj\&ﬁ'/yf&ﬂ»/#&f bprnse Nl & il Uirte Mals bkt i 15, maswsly At meﬁaffm/é«%-
{\ basic prob emiﬂ New=ii—seems~that—dn seeking the root of this in¥inite Lﬁ»£¢vye/4ndfxgﬂ«n

o Lalsh Liten.
process, .MWMWMGM We hav%iﬂ ’iﬂ 4 17&
) On o pifn Aned |
faeer thrown overboard most of the attempts at verification made}_eveﬂ in
A "

this most critical age,




J. The ¥YWorld of Symbolic Construction: LoqicAand*Mafhemﬂtics.

iy s ;Wz‘!’):g Huy ooy Cffian

Pormalization as symbolic construetion, and
reasoning as mechanical operation. The cdefinition
of number as a cellaction of collections. The . .. 4
attompt to derive mathematies from the syneategorematic
terms of logic.s The rediaction of logic to loagistic.

Mathematice as “a game with meaninnless symbols,
plaved accorcding to arbitrarily chosan rulss® (Hilbert);
as "nothing but tautologies” (Wittoenstein, Ruessll).
Thus, what wa Dhalieve to ba the most abstract activity
of raason can be transfarred, often with advantage,
ta 2lactronic sachinas which, thouah mare complex,

Are Dasically no diffarent from a wheelbsrrow (Turing,
Kanlan, Bronowski), o .
é'x,(;m, MAIO

hanks to the axtrusion of what Lord Russell
ealls tha 'metaphvsical’ from loagie and mathematics,éﬁur
these hava actually become an amazingly powerful tool
for the invastigation of nature. The raradox is that
tha whola odifice of modsrn aathematics can bhe
constructed from msre rapstition of nothing at all —
not according to so-callad '3 priori laws of thought,’
but after freealy chosen rulss that can ba built inte
machines. Tha world of aatheamatics leads to greater
afficizney and centrol in the chysicsl world in the
ma2asura that it becones zpry amoty, aven of the stuff
thiat dreams are made on. ' . .

The mnst striking fezature in macdern thought on
thn nature of logic and wmathematics mav ba observed
in tha evolution of thae concapt of rigour, starting
as it did from tha vroposition of identity *A is A7,
then rerlacing it by the function ‘A (A)’, leading
cn to "tha ganme, playsd in ailencz, without words”
(¥eyl)} ané¢ wonfided to wmachines devoid of mystary.
Thug the linit of ricour apnears to he achiaved
when nothing i3 23ld at 2ll. (Wittgenstzin) In this
w2ll founcad viaw, the only remaining activity of .
tha nathenatician as detinmuished from 3 machine
iz that of sz lecting rules for the game. {(Meanwhile,
sone modern looiclans balieve that machinas could be
mida to marform even this function, and aventually
rachinaz 4hadbvrroduca such machinnz.)

\
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I. The World of Symbolic Construction: Logic.and:Mathematics..

Pormalization as aymholic construction, and
reasoning as machanical oparation. The definition
of number as a collaction of collections. The . ..
attampt to derive mathematics from the syncatagorematic
torms of logic. The redaction of logic to loqistic.

Mathematics as “a game with meﬂninqleés.symbols,
plaved according to arbitrarily chosan rules” (Hilbert);
~as "nothing but tavtologies” (Wittaenstein, Russsll),
Thus, what wa Dhalleve to ba the most ahstract. activity
nf rnason can be transfarred, often with advantage,
ta alectronie nachines which, thouah more complex,
ara basically no, Hif!erant from a wheelbarrow (Turing,
Taplan, Bronowski). les o
Lo oo Al idop Hosy aney Qpgtean G, 4
Wewewa A é&ggts €%’iha axtrusion of what Lord ‘ussell
calls tha "mstaphysical’ from logic and mathematics, Har
thes 2 hava actvally become an amazingly powerful tonl
for the invastigation of niture. The paradox is that
tha whola adi fice of madarn mathematics can he p
constructad from mere rapstition of nothing at all —
not according to smo-callad ’3 priori laws of thought,’
but after freely chosen rulss that can ba built inte
machines, Thae world of mnathematics leads to aqreater
afficiancy and ceontrnl in the vhysical world in the
m2asura that it becomes zppy emoty, aven of the stuff
that droams are made on. .

Tho mnst striting faature in mn&arn thouqht on
tha nature of lonic and mathematics may bea obsarved
in tha avolution of tha concapt of rigour, starting
as it did from tha vroposition of icentity *A is A‘,
then renlacing i1t by the function A (A)’, leading
on to ”thm game, played in silenca, without words”
(Woyl) and confided to wmachines devoid of mystary.
Thus thae linit of rigour appaars to be achieved
when nothing is said at all.(#itt?enrtain. In this
w2ll Ffounded view, ths only remaining activity of

_ tha mathenaticlan as distinaquished from a machine
‘ ) iz that of s»lecting rules for the gama. (M2anwhile,
some modern loaicians balieve that wmachines cpuld be
mada to rarform even this function, and avantually
nachinaz 4e%advrroduca such machinoaz,.




The 3hadow'ﬁorld of Tymbols.
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nor counld he qat vary far if he did. Lord Russell
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Aristotle had ahown. that the idea of good
or of purpose is foreign not only to pure mathematics,
but also to mathematics as applied in the study of
naturs. {(Mathematics, to him, was a realn of beauty.)
Rut the matrical investiqatian of nature was aimed
to reveal only one aspact of a more varied and
conprahensive whols. MHe raalized that as we lmave
tha animsl kingdom, wa can Ynow very liftle about
purpose, Nov, by that radical change of mind I mean
the scientist who, &s a man, sea=s no further cause
£ar wondar onee he fFinda the answar to the ind of
~uastion he askad. : :

The fact remains that in the cciantific outlook
tha natural world 1s davoid of natura in 8ny of the
senses racorcded by the ancient mind. We ought to
realize that the words we continue to use in our
geinntific context, such as natter, form, kody,
nature, subsiance, cOuse, soent, action, 2N&Iay,
anc evan Life, are no mors Enan matanhorse

Wa mnst face the fact that if the vorld were
ne mors than what can ke known of it in the sctentific
outlook, it would ba 2 very nallow one indzed, and
its vltimate rationality nona other than the kind .
+hich can be wrought by 2 machina. What is ¥r. mith?
A mere bundla of avents, a collection of cccurreances.
“dhat 1z his nerson srart from all thesse acourrences?
i marae imaainary hook, from which the occurrences are
sunnos2d to hand. Tha day wa could manage 1ifa in

such a world, we might look forward to the disinteqgration

of mankind in total aemaninity.

L e pre A A SSRGS




e PRSI

IIT. The Inanimate World of Biology.

If we took into account tha atymology of the
words ‘inanimete’ and ‘bioloqy,’ the title of this
lectura wonuld bhe a contradiction in tarms. Actually
it is not, if we follow current opinion.. (There -

Ara axcaptionz, such as the vhysicist Irwin Schroedingaer.)
nxparinental biology rrasente no single trait clearly
“nown to ba characteristic of living baings., The _
wethod we Follow — ‘l2ading to what Arigtotle callad
znowvladoe from causes that ara vrior in being, namecly
aitier and agency — is such that the distinction
Netwazn living and non-living could hardly ba mora
than unwarrentad hypothoesis, Cutstanding biologists
baliava that whatever the differance, it could ba
nnthing like a so-callad assential ones.

It was with Paccartsas that the 'princinlae of
life' was conceivad in the mode of a wadge drivan
into physiochemical reality. The ’vitalisa® of some
¢acades ago, though not that cructe, waz in the same
v2in. On the other hand, Aristotle’s way of
cdiscus=zing tha problom of life is 3t onca $0 gsimple
anc. so Jifficult, so foraian. to our mathod of
cuzstioning, that it 4is as liksly to ranain sutaics
the domain of our hinlosy as 1lifas itself. The newast
way of snswering 'What is 1ife?’'is to show that the
exrrstion is meaninqglens: anparantly it bheags the /
ausstion, baged az it is on the agssumntion of a real
differance betwesn the thinas which we happren to call
alive, and thosz we call inanimat-¥, If ‘sciantific
2xnlanztion’ is confined to what wh havs saan, Aall
livina phenomena munt bha accounted for in terms of
the stuff they ars mace of, which is obviously
n2ither mors nor lass chemical than that of stona
or smoka. Thus the enigma of life is already solved
oy tha very natura of 3 meathod which has rrovad its
worth., In other words, if life is to be explainad
in a secientific way, this will have t5 ba cona in
tarmg of physiochenmiatry, )

v Y

g

fvolution, theraform, has csased to bhe a
general rroblsam. Jhat are c¢alled ’natural spacing’
ara narely diffsrant arrangacents of the SAme,
"Higher or lowar’ wasans "more or less conplax,”’
in the sense than an alactronic conputar ig




ralativaely more cormnlaox than 2 slide rule. New.
arrangemants arae inducad by stray radiation in
natura. If the random mutation is favoured by
subjnct anc miliauw, it may result in a new,
relativaly stable species. All this seems to
occur without design, purpose and design heing -
thansaelves the product of something that “just
haprened,” as EmpedocYes said zome 2500 VYRArS ag0.
Thus the aprearance of the animal who wonders

what kind of an animal he 16®the result of just
anothar random mutation, and (as sn aristotelian)
I ecan 29 no reason why it should not be. It is
ths law of araat numbers that coes the tricks and
oventually stravs inte a mare bundle of avents
which asks how aimless frequency can account for
its2lf., Thic guestion, of coursge, is neaninglaess,
whan “nothing iz but was is not.” R

.
MY
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THE HOLLOW UNIVERSE

co

. We are concerned here with otal view of
science and :its aims,-sweh=as—the—one suggested ..

by the more ‘advanced interpreters of the. )
scientific outlook. Their final interpretation :
is by no means accepted by all scientists,+ikg&i@ldf&n.
/et 2ven the %l common view amongpk theam g (ots;”

yet it is the one which, in the popular mind, * - -
1kp«juj‘the most truly scientific. - '

: The names ’'Mathematics,’ ’Physice,”’ 'Biology, ’
and ’Psychology’ are still in use, vet the kind of
knowledge and subject;"thay stand for differ aluw
beyond recognition from what they wans' Ly those
who first used them. These tarms have Decome
strictly ecuivocal, and their new meaning can be
understood without any knowledge of the earlier.
one. What we call mathematics, the Grecks kag
namwed "logistic;’ the many meanings of the Graek
word 'physis’ have a¥ heen explained away as

- irrzlevant to'the scientific outlook; *biology’

is no more than a sheer linguistic convenience,

when the distinction between living and non-living

is at best an unlikely hypothesis; ’'psychology’

must fare even worse, since ’psych®’ or soul has ot
beeknne ime hicaedol| Lo Bosdac Rt it ein Cerd dden 'Jjﬁ.&.ﬁj Lolbled, opmet ,;/"“’,'/ et
stil)l believes Zﬁ*@ﬁ&::i33£4:pmssessed of. !

The most fascinating,traitgof the scientific
outlook is the way in which it interprats .
formalization and explanation. The result is a
world empty of anything which philosophy had
believed tm=im essential to it. To achieve such
a view of the world it is enough to replace
abstraction and demonstration by formalization
and calculation, and to conceive of the future
as contained 'in the past. "




I. The World of Symbolic.Construction: Logic.and Mathematics.

Formalizatiop as symbolic construction, and .
reasoning as mechanical operation. The definition
of ‘number. as .a collection of collections. The
attempt to derive mathematics from the syncategoramatic
terms of logic. The reduction of logic to logistie.

Mathematics as "a game with meaningless symbols,
played according to arbitrarily chosen rules” (Hilbert):
as "nothing but tautologies” (Wittgenstein, Russell),
Thus, what. we believe to be the most abstract -activityv
of reason can be transferred, often with advantage,
to electronic machines which, though more complex,
are basically no different from a wheelbarrow (Turing,
Kaplan, Bronowski). :

Thanks to the extrusion of what Lord Russell
calls the ’metaphysical’ from logic and mathematics,
these have actually become an amazingly powerful tool
for the investigation of nature. The paradox is that
the whole edifice of modern mathematics can be '
constructed from mere repetition of nothing at all —
not according to so-called ’a priori laws of thought, ’
but after freely chosen rules that can be built into
machines. The world of mathematics leads to greater
efficiency and control in the physical world in the
measure that it becomes mexe empty, even of the stuff
that dreams are made .on. :

The most striking feature in modern thought on
the nature of logic and mathematics may be observed
in the evolution of the concept of rigour, starting
as it did from the proposition of identity 'A is A’,
then replacing it by the function A (R)’, leading
on to "the game, played in silence, without words”
(Weyl) and confided to machines devoid of mystery.
Thus the limit of rigour appears to be achieved
when nothing is said at all.(Wittgenstein).In this
well—founded view, the only remaining activity of
the mathematician as distinguished from a machine
is that of selecting rules for the game. (Meanwhile,
some modarn logicians believe that machines could be
macde to perform even this function, and eventually

machines the* produce such machines,)
‘ 1o




What is movement? What is place? W

~ II. Physics: The Shadow World of Symbols.-

Ancient physics began with cuestions such'as
"How can something become, at all? What does the
word fnature’ stand for? What is nature? What can
we do to understand what. is and goes¥in the world?

ﬁat is time?” .

Not only the answers which have been given, but
even the legitimacy or rslevance of the cuestions
themselves are debatable. However that may be, -

- no one engaged in scientific work can afford tim=

to discuss them if he is to make headway in his’
field. Without discussing even what is meant by
‘universe’, modarn astronomieal observation and
theory have legd far away from the cozy kitchen

of Aristotle’s De Coelo -and Dante’s Divine Comedy.

In what sense has the phyéical world become

‘empty? Eddington described it 4s a shadowy world

of symbols., The raw materials of the physicist
are measure-numbers, "manufactured articles’

containing a generous share of symbolic construction.

The tremendous strides of this science kept pace

-with increasing mathematisation. (Witness, the use

of Group Theory.) The point is that this method

‘really works.,

Nonetheless a change has occurred in the
human mind, which apvears to bhe nothing short .of
a mutation: a change affecting man’s ahility to
wonder. The stucent of nature no longer-asks the
kind of cuestions which obsessed the ancient mind,
nor could he get very far if he did. Lord Russell
says that of Aristotle’s four causes, modern
science admits only one, namely the efficient
cause. (Actually, we do without this type of cause:
no such causal relationship finds expression in an
equation.) Russell does not mean that there are
no other causes in nature; he merely observes that
no other type of cause occurs in the scientific
account of the world. 1In fact, it can be shown
that muddling rreoccupation with any other type
of why or wherefore was the main cauyse of delay
in the progress of science.




but also to mathematiecs as aprlied in the study of
nature. (Mathematics, to him, was a realm of beauty,)
But the metrical investigation of nature was aimed

to reveal only ons aspect of a more varied and
comprehensive whole. He realized that as we leave

-~ the animal kihgdom, we can know very little about

- purpose. Now, by that radical change of mind T mean
- the scientist who, as a man, sees no further cause
for wonder once he finds the answer to the kind of
cuestion he asked. = . -

The fact remains that in the scientific outlook
the natural world is devoid of nature in any of the
senses recorcded by the ancient mind.” We ought to
‘realize that the words we-continue to use in our
scientific context, such as matter, fornm, body,
nature, substance, cause, .agent, action, energy,
and even life, are no more fhan metaphors,

We must face the fact that if the world were
no mora than what can be known of it in the scientific
outlook, it would be 3 vary hollow one indeed, and
its ultimate rationality none other than the kind
which ‘can be wrought by a machine, What is Mr. Smith?
A mere bundle of avents, a colledtion of occurrences,
What is his verson aprart from all these occurrences?
A mere imaginary hook, from which the occurrences are
supposed to hang. The day wa could manage life in
such a world, we might look forward to the disintegration
of mankirnd in total equanimity, - .




e~~;”II;.:TﬁgilnanimatQHWorld of Biology. -

Tyt

If we took inte account the etymology of the
words "’ inanimate’ '‘and ’biology,’ the title of this
lecture would be a contradiction in terms. Actually
it is not, if we follow current opinion. (There

-are’ exceptions;, such as the physicist Irwin Schroedinger.)

Experimental biology presents no single trait clearly
known to be characteristic of living beings. The.
method we follow — leading to what Aristotle called.
knowledge from causes that are vprior in being, namely
matter and agency — is such that the distinction )
between living and non-living could hardly bhe more
than unwarrented hypothesis., Outstanding biologists
believe that whatever the difference, it could be -
nothing like a so-called essential one. -

It was with Descartes that the ’principle of
1ife’ was conceived in the mode of a wedge driven
into physiochemical reality. The ‘vitalism’ of some
decades ago, though not that crude, was in the same
vein. On the other hand, Aristotle’s way of
discussing the problem of life is at once so simple
and so difficult, so foreign to our method of
cuestioning, that it is as likely to remain outside
the domain of our biology as life itself. The newest
way of snswering 'What is life?’is to show that the peellewe
cumsbior is meaningless; apprarently it begs the
cuestion, based as it is on the assumption of a real
difference between the .things which we happen to call
alive, and those we call inanimateX, If ’scientific
explanation’ is confined to what we have seen, all
living phenomena must be accounted for in terms of
the stuff they are made of, which is obviously
neither more nor less chemical than that of stone
or smoke. Thus the enigma of life is already solved
by the very nature of a method which has proved its
worth. In other words, if life is to be explained
in a scientific way, this will have to be done in
terms of physiochemistry.

Evolution, therefore, has ceased to be a
general problem. What are called ’natural species’
are merely different arrangements of the same,.
'Higher or lower’ means 'more or less complex,’
in the sense than an electronic computer is




relatively more complex than a slide rule. New
arrangements are induced by stray radiation in

nature. If the random mutation is favoured by
subject and milieu, it may result in a new,

" relatively stable species. All this seems to
occur without design, purpose. and design being
themselves the product of something that "just
happenéd,” as Empedocles said some 2500 years ago.
Thus the appearance of the an imal who wonders
what kind of an animal he ig/the result of just
another random mutation, and (as an aristotelian)
I can see no reason why it should not be. It is
the law of great numbers that does the tricks and
eventually strays into a mere bundle of events
which asks how aimless freguency can account for
itself. This guestion, of course, is meaninqléss
when "nothing is but was is not.”

‘o Sl a’eff/t’m‘- b deus le A 20z, of gmq
L bkak S onean.




Regarding the sub jects of mathématicq, we are
invited,so it‘seems, to identify them with and restrict
them to.the logical fictions and symbolic constructions
that providell the "creative definitions" of a technique
which operates according to arbitrarily chosen rules, |
the operations thermselves being of a purely mechanicﬁli
nature, as our computprs deﬁonstratefﬂAs.to the physical
world,we can reach what is cormonly calleg7:cientific
outlook by simply ideptifying the study of nature with
mathematical physics taken as a limit towards which. all
the branches of experimental science éonvefge.This

sensible .

application of mathematics to/reality( as Aristotle practised
it in his theory of the rainbow) must prescind from "nature"
in favour of mere "sense data," and take"movement" as |
a "state" (nowadays a succession of immobile states) rather
than ag7; kind of becoming; it also compels us to #EEKEKNE
neglect sensible qualities as-unamenable to measure,
Further, if "in science it is the past that determines
the future, not the fubture the past," Lord Rudsell is
right when he concludes that the good er"final causes
do not occur in the scientific account of the world.,"
From this point of view,th;fgﬁggﬁ‘furns out to be a
vast tautology from which even thought,as the characteristic
of a certain type of being produced by nature,must be
expelled., The fore-mentioned identity appears to be confirmed

inasmuch as we can discern no clearcut line to divide

physics from chemistryfﬂFinally, the difference of the




living from the inanimate fades whén we 4fail to
distinguish external experience, such as that of

8 tamgible surface or number, from the internal expe-
rience of Béing alive, as when we are awa\ire of touching
an object or of seeing a number of things,' or when knowing
that we know, or lmowing that we kneWo or when we recognise
| something we call good,such ## as, that a man see,have

arms and legs, have food when hungry. But if this
distinction falls short of being scientific in the

current sense of m the word, is 1t therefore
irrelevant to what thi.ngs—a-r’ and to jgm knowledge

of Shewdh o ; Lot Mv»famw 7.
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X 1'occasion de 1la Semaine Sociale d’,N
Remnes et du cinquantenaire des Semaines Soéiales |
de.France, S.5. Ple XII terminait sa letgre auﬁg;w
graphe du g? Juillet 1954, par les parole; que voicis
"Il faut qﬁe l'ordre juridicue se sente de nouveau
1%6 & 1'ordrs moral, Et plzise & Dieu que celui qui
commande, comme celui cui se soumet, n'aient’ désor-
mais devant les yeux cue 1l'obéissance sux lcis éter-
nelles de la vérité et de la justice!" (Doc. Cath.,
8 apﬁt 1954, col, 366=7) | . o

Depuis environ trois si&cles la philoso-
phie juridique (et il faut surtout se méfier de
ceux qui prétendent n'en pas avoir ni de vouloir
en fairel) assimile lss lois de la conduite des
hommes aux régles de la production d'une oceuvre
extérieure, En fin de compte, cela revient & dire
qulon veut substituer & la prudence, vertu intel-
lectuelle de 1l'agir, l'habileté de la fabrication.,
Certes, si d'étre un homme de Lien ne demandsit que
l'effort d'apprendre un métier, de méme cue la plu-
part des hommes deviennent cepables de faire quelque
travail utile, ainsi seraient-ils par 13 méne des
hommes de bien, D'aprds les dictées de Lénine, la
vie sociale des hommes devrait étre calquée sur "la
discipline de l'atelier", orsznisée en vue de la
production, Cette discipline, rrécisait-il, doit

s'appliquer avec une telle rigueur, par "les ou-
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vriers afmés", et tout écart des régles établies -
si'prdﬁptement puni sans nul merci, que la néces-
sité de les observer "deviendra trds vite une habi-
gggg".'[;énine souligne ces deux mots.. .

0y

Par malheur cette conception des régles
de la conduite humsine n'est pas propre aux mar-
xistes. Entendons qu'elle n'est que trop généra-
lement reque par tous ceux cui se font de l}ordre
juridique une conception positivisté, powr ne pas
dire, simplement, opportuniste, {Piter, icl, des -

extraits d'un discours de M, Hobert fnderson, domt®

- copie ci—JointeJ'




Pourtant la distinction entre l'art, dont le
but eat la qualité, 1a bonté de l'oeuvre extérieure,

et la ;rudance, dont la fin est la bonté mime de 1'agant,

eet ai radicalo que la théologie voit en Dieu mema unn
distinction & faire entre l'art divin, par lequel le
Créateur produit les chosea ou'il fait; et‘le gouwarne-
msnt divin, ot Dieu dirige ees oeuvraa vers leur fin,

A

qui n'est autre que sa propre bonté en Dieu.

o

Si, par impoasible, Dieu, produisant les crca—

turea, n'était pas autre chose qu'un artisan; ai Dieu

a'an tenait 5 produire, sans plus, ses oeuvres e pour-.

raient avoir pour fin que leur propre bontu d'oeuvres,
et leur développement ultérleur ne serait alors que
l'effet d'une chiqnenaude A la Descartes, développament
q;i»;waurait pour toute maesure qne l'essence meme de

ces oeuvres, leur essence étant conque comme une sorte

de ressort comprimé., On imposerait ainsi & Dieu, coame

moddle, l'artiste, ou artisan humain qui, gn.produisant

une oeuvre u'a d'égard que pour les réglqs'de son art,

etg son oeuvre une fois produite, slen dcsinteresserait,

sans nul égard & lt'usage, ni de son art ni de son osIvra,

Or, c'est précisément 1l'usage de llart, qui reléve de la‘

prudence. Le seul fait de construire sans permission
une bonne maison sur la propriété d'autrui n'est pas

contraire aux regles technicues de la construction com~

me telles, cela né n‘s;-n pas de la maison une oeuvre mal

construite, De méme le médecin qui se mettrait é diaposer

d'une vie humai ne ‘sans laisser aucune trace poarrait, ce

raisant, démontrer qu'il en sait plus lonp que le pro—
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tans et n'aurait rien fait de contraire aux regles
do la technique, Si dans 1'un et 1l'autre cas le ;gggg
6tait habile, l'gg&;gg n'en était pas moing mauvaise:
non paa 5 cause d'une infraction aux réales de llart, .
mais pour aVblr manque aux rvglea de l'aglr, aux.lois
do la conduite, qui sont d’ordre moral gt dont llap-
.-plication est l'office de la vertu de prudgnce.

Voici comment saint Thomas démonte la Pro-
vidence de Dieu, [Veir I3 Pars, Qe 22, a, 1, ¢, °t ad 1,]

Marquer, surtout, la distinction § falre entre l'ord:%

dans les choses, le bonum ordinis qui leur inhére; et l'or-

dre des choses 3 1a bontd de Dieu..Coiui—ci, en tant qu'i}l
trouve sa mesure dans.l'intelligence divine, qui est la
raison de cet ordre, s'appelle précisément providence,
L'exécution de cest ordre, voild en quoi consiste le
gowvernement divin, [Cf, ibid, aq 2]

Or, cette "ratio gubernationis rerunm in Deo
sicut in principe universitatis existens, legis habet |
rationem, Lt quia sessses legem oportet dicere aeternam",
Ioir ;a—ITag, Go 91, &, 1, c.;

Or, la loi naturelle nlest autre chose'que.....
:?oir, ibid, a, 2;1 Bt les lois humaines ntont d‘autre fin
M. Ja. 3.] Toute loi, méne celle établie par les home
es, doit étre rérérée § 1a loi éternelle,

Voild pourquoi 1'ordre Juridicue est 136 & 1tope

re moral,

Le bon gouvernement, las législateurs ot ceux qui

'1llent & faire valoir 1a Justice, coopdrent, & leur fa-

B, au gouvernement divin, De 14 lsur zrave responsabilité,




R e

Par 13 on voit aussi la perversité d'une philosophiv
Juridiquo qui voudra.it se eouatraire a cet ordre
souverain, comue des soi-dlsant lﬁ"lol teurs qui

ne voient dans les lois qu'un expedient du jour, n'ayant,

pour tout principe, Que l'opportunisme de celui qui

‘détiepp le pouvoir de contrainte, ou de laisser-faire.
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