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UNIVERSITE LAVAL

QUEBEC, CANADA

le 7 mai,1960

Excellence Révérendissime:

I1 me reste encore cing 3 six bages de notes A faire,
Je les composerai demain,dimanche,

Je citerai Heisenberg,é. 1l'appui de Russell; puis Je
vais tirer la grande conclusion qui,pour le moment,n'a pas méme
encore de nom, Mais Je suis certain qu'elle me viendra tout
naturellement.,

Quoiqu'il en soit,le sujet me paraft fopt opportun,
et tout indiqué pour le Grang Chancelier d'une Université,

Votre trés dévous,

Clouty,

i/ 7.
(‘ Af”\ ;o \)’.,i/,-,'-w o | ) ‘ 7‘:’ 7_
/ Z‘;\-:uwe jﬂ (ﬁ/\&vcfl {A“d (L "R a g -
& . _ e . c{\ / ([,f& <:.. ﬁ(_”"v;\q
o wa o [oe eTeith e po Ll S A
Vel & . 4. (ST e G yap , SET

frue b qul B e e e

| I Y ‘
Voly /""’Ma ’ ‘/@uﬁ c.an,\,_{/\n_\,c.(.u 7 &

. o Jowus | i Ao
La_ (o n &/&U/’ Ao //w —-T- Q‘ /\@ﬁ-‘t« 5(2."‘ /‘. !

i o P “ j{‘v

LA o

V4

~

o G Un s
| (—Wé A C s A0 ey s
FEEN ‘

' §€/\M @\—— L}M . r~~dxe &
"oy 2 ’
?\M'Jﬁ “ /‘/}/\a ~ "{. ' Ao o ex v‘ //"

| ( L.

d A A e




UNIVERSITE LAVAL

Quesec. CANADA.

le 16 juin 1960 -

A Son Excellence Révérendissime
Monseigneur Maurice Roy
Archevéque de Québec

Excellence Révérendissime,

Voici la révision du texte., Le nouveau
passage se trouve & la page 15, jusqu'd la fin du
premier paragraphe de la page 16. Stil n'explicite
pas suffisamment votre idée, je ferai volontiers

un nouvel effort, -

Votre tout dévoué,
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WORDS AND WISDOM ‘' '

i

One hundred years ago! What chagges have ogcurged
in this brief span of time! The last éeitury hasseen

great social upheavals, some for the bet er, soie?for

the worse., History has taken on a c@Smi% dimensién,
for even the cozy heavens of Newtoni&n physics must ;
yield to evidence that the whole universe, rigﬁt down

to its minutest particles, is a vast process of birth -
and death., Billions of galaxies arise and waste into
glowing stars that shed their light and foster life on

this burnt-out little planet of ours, a mere grain of

sand on an endless shore. However insignificant on a

...

cosmic scale, this cooled-down piece of an explosive

1
3

universe is nonetheless the site of arny actifity we

U 7Y

call funderstanding', that of an animél looking before
and after in terms of countless light-years. We have
cause to wonder whether thought has not found other
sites of thought in the vaét regions gf space, Wé
ourselves may be on the verge of rousing life in a
test-tube. Our daily journals keep us abreast of
these vast perspectives and bold anticipations, These
casual remarks of mine may serve to recagl to us what
mighty changes in reaéh and scope have céme to human
speculation in this short breath of time, Over and
over and again we are assured that everything, .

including our own mind, is subject to radical change
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and transmutation. Some people 1nterprpt this to mean
that we must renounce once and for all. the abllity to
reach changeless truth; and they even ro on to say t%at
to believe we can achieve it will onlywblunt the mlni
and thus hinder its progress. g 4

This raises a problem for the Chris%ian. For it
may be asked whether the religious dogmaséwhich the
future scientist has learnt fro% childhood do not hamper
free scientific investigation. ﬁThe question is a fair
one and may not be ignored. '"Free investigation® is the
crucial term; it can mean many things. There is a sense
in which for instance a thief, eSpeciallX a successful
one, enjoys a kind of freedom w?ich the gBod citizen
rejects, But this is a type ofgliberty forbidden by
natural law as well as by Christian morality, no matter
how efficacious the results achieved, §stt before and
during the last war, certain scientists of both East
and West felt free,encouraged by their governments, to
perform utterly atrocious experiments 9pdn their fellow-
men., But if human persons are to be l%quidated simply
because their destructlon may help man to learn more
about life processes and about death, we must call the
liberty to use such means perverse.

Having disposed of this pejoratiye meaning of
freedom, let us return to the original question and

consider in what sense it is both intellectually true
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and morally right to demand freedom, meaéing the freedom i

to wonder, to escape from ignorance, to seek knowledge,

Is there any reason to believe that the mind which has

been taught as revealed truth propositions of Faith for °
which there is no scientific demonstration, is thereby
~handicapped in scientific research? Of course it would

be handicapped, had it been foolishly led to believe ..

~

that knowledge, in any field, ig safe only when based

B

upon authority; or if it had be;n tra;neééto dodge ali

[0 LR T LAV

problems or ‘solutions not at onée seen to agree with
existing beliefs. History does provide some regrettable

instances of people of this sort; but it is certainly

&

not to the credit of their intellect, nor to the credit
of the teachers responsible for such warping of the mind,

On the other hand, it is of course true that, from

S ig.

the beginning, the Church has rejected many a philosophyg
] B

B2

as contrary to Faith. Manichaeism could hardly be madeg

to conform with the sovereignty of Go%, nor Marxism with
His very existence. But it is also significant that
these systems themselves should belong to the type of

philosophy which does not tolerate free discussion of

its most basic tenets,

s
¥

There were times when even the wisdom of Plato and

NRCIU I

Aristotle were frowned on by certain members of the

s AR e

Church., This embarrassed neither Saint Albert the Great

nor Saint Thomas, who won out in the end, in defence of

L 2




a natu;al wisdom in which autgority is the weakest of

all possible arguments. The ;aith of these great Doctors
of the Church not only allowed them freedom &n the field
of natural research, but seems positively to have
encouréged a man like Saint Albert to expend great
efforté for the acquisition of knowledge in the most
detailéd branches of the natural sciences.

Let us narrow our first general question down to
three alternatives, each of which has in fact been upheld
at one time or another. The first alternative is that
the Church frowns upon free and bold research in the
realm of what we call science today; the second that
the Church is indifferent to scientific investigation;
and, finally, ‘that she urges her own members whose
concerns are those of science to extend the frontiers
of knowledge as far as possible. The latter is of course
our understanding of the attitude of the Church.

Yet the first alternative derives apparent
likelihood from the fact that none of the Apostles whom
Christ appointed during his life on earth were learned
men. Their occupations were of the humblest kind, such
as fishing and the collecting of taxes. So one might
be tempted to conclude that learning is a diversion from
the Christiant's chief concern, This would in fact be
very bad reasoning from a limited example. The unspoken

assumption would be that there is no room in the Church




except for fishermen and tax~collectors; no place even for
' St. Luke or St. Paul, | ’
How inept such reasoning is can be seen from another

sémple, which at the same time will serve to dispose of I
¢ tﬁe second alternative, namely, that the Church is
ihdifferent to learning, Theology teaches that a man
will be rewarded in Heaven, ‘not in the measure of the
innate power of his intellect, nor even according to the
depth of knowledge he acquired on earth, but according to
the degree of charity which was his at death. From this
truth some will leap to the conclusion that we may therefore
burn our books, shut up shop, as it were, and go out to’
practise charity. Whereas the whole point of doctrine is ;
that while the proverbial scrubwoman performs an-act of
charity as she scrubs, the same charity demands of the
scholar that he stick to his books or test-tubes, Charity
simply binds a person to excellence at his oﬁn task.

Though in themselves many sciences are indifferently
related to Christian and non-Christian, to believer or
non-believer, to them the Christian cannot be indifferent.

He is in fact committed by his very Faith and Charity to

perform his work as best he can., The adage Fides quaerens

intellectum is far from being confined tosTheology; it has

& very wide range. We naturally like to learn, even by
means of poetry., Faith does not suppress this urge,
Quite the contrary. The Book of Nature, in a sense the

most basic of documents, was also written by God; the

N
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better we know it, the more we learn about; its Author,g

as was already held by Plato and Aristoéi%. All of wh¥ch

...

. ?
proves that it is the third alternative wﬁ%ch prevails

R i

in the mind of the Church: everyone is urged to do .his
Jjob, whether it be scrubbing floors, inventing and
producing machines that will do the sdr?bbipg‘fof us, v
déscribing galaxies, or writing a Theolééical Summa,

We must likewise face another issue, one that has |
no parallel in the history of mankind, We referred toﬁ 1
it at the beginning of this address. Even the uninitiated

are quite aware that science has made gigantic strides’ in

ks
H
H

these last few years, an advance on all fnonts, from
biblical studies to mathematical physics, microbiology§
and the workings of the mind itself, We have every re?son
, to rejoice at this amazing progress. Yet, if we lack |
wisdom, the advancement could be a mixed blessing, Aé

analogy would be the invention of a chemical product

USRI BAUTHORRRSS |,

which incites the soil to produce abundant crops for a T
time, but soon leaves it waste, destroying the balance
of nature.

But the wisdom I have in mind is not so much that
of action and production, but rather one of vision — of

the world of nature and of thought. Asithe eminent

physicist, Max Born, tells us in his Naiural Philosophy

of Cause and Chance: "It is true that mgny scientists are

not philosophically minded and have hit%erto shown much

;
skill and ingenuity but little wisdom. ;I need hardly to
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new philosophical, and even theological, problems that
have arisen as éhe result of new knowledge. Consider ®
the problem of evolution, which took on a novel shape
about a century ago., The philosopher must face it,
and the theologian no less, Curiously, the issue is
made more plausible for the latter than for the
philosopher, since from Genesis he knows that man was
formed from clay, At this moment, moreover, we have
reason to wonder, as suggested already, whether life,
even of human kind, is confined to our tiny planet.
Many of you are arare of the theological problem,
surely not insolu%le, with which confdrmation of such

a hypothesis would oblige us to face. Meantime, it

ARy -

will be wise to distinguish between discussion attending

the mere hypothesis, and discussion which the fact would

impose upon us. But I am distracting you with the example

of a bfidge which obviously we have not yet reached,
Let me turn to a case which is in fact bbth more basic
and common, \

We are facing the bewilderment which knowledge
without wisdom must lead to. It is nothing less than
a paradox that the more we learn about nature, and so
succeed in making her serve us, the more we may become
strangers to ourselves. This state of things is of
course no more than incidental, but the incidental is

nonetheless fact, The real difficulty is that of

reﬁating new knowledge to old., Let me explain myself
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in a concrete case., There is a sense ifi which the

physical world which the scientist carries in his head
in the form of relativity and quantum theory is utterly
different from that of Newton and Laplace — and even
from the shape things had only twenty years ago. We
still hold up the ladder on which we climbed from
Dalton and Laplace to Max Planck and Heisenberg, but
for reasons purely historical. T mean that the over-

¥
simplification of classical physics is passée; and even

‘now we must go on climbing. An old type of knowledge

must now be shelved, and no harm if it is, But there
is 0ld knowledge of another kind which, if we thought
we had to discard, would bring about that bewildering
state of affairs already referred to.

The old and unimpeachable knowledge which I have
in mind is not that of the rate at whigh the apple falls,
but the knowledge we already had of thé apple itself and
of its falling. No change has occurred at this level of
knowing: apples are still apples, and to fall from the
tree is still to fall from the tree. Su;i knowledge is
vague, of course, but surely it deserves the name
tknowledge' in at least one sense of this term, and is
plainly knowledge of a kind that is ceftain, however
confused, The difficulty arises when we %ttempt to
relate this kind of old knowledge, of apples and of
falling, to the new knowledge, as acquired in botany H

and physics. The point I wish to make%is that the value

——
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of previous, common-sense, knowledge, tﬁough vague, is
vital to further learning. How can we e?t blish this?

As we ask a question about somethi;g; if the very
question is to have meaning, surely we mésk already have
some knowledge of the subject about which we are inquiring',
When asking what a circle is, or what a man is, we must
already have acquired some notion of circle or man,
however vague. How could we otherwise know what we are
asking? Of course iti%lso true that, if this confused
knowledge were sufficient, there would bg nothing further
to ask questions about. Nonetﬁeless, fa?%ing this kind
of vague yet certain knowledge, if we veétured a definition
of sorts in reply to the question 'What és a man?', having
made our definition, we would cease to kéow what it was
the definition of. Accordingly, the quegtion *'What is a
man?' would have been a meaningless one.. And Why on earth
should one wish to answer meaningless qu;stion, since any
reply must be just as meaningless? If we inquire at what
rate bodies fall, we must assume that we know what the
word 'body' means, even though we may nof as yet have
determined exactly what a body is. In short, there is
no denying that we do have some originally acquired notions
upon which all further knowledge is somehow reared.

The knowledge that man is a bundle of events in space
and time, or that he is a swarm of electrical charges, may
be quite valid, but it is not this kind of knowledge we

are using when we first name man, Cabbages and stones are

RS
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likewise swarms of electrical charges, but does this 3
make the difference between man, cabbage, and stone %
irrelevant? From a certain viewpoint ;hd for a time,
it may be possible and proper to ignore the difference, . ;
but in the end we must get back to what we first called : 5

'man, cabbage, and stone!'. If this first, vaguely ‘ %
known difference is irrelevant, then we should be able

offer stones for bread, and no one should be allowed to

protest the difference. I can see no common sense or
sc%entific reason for becoming confused to this degree.

Notice, then, that when we press the matter of differences,

and grant that these are meaningful, we must already have
had some perception of them, which by further investigation
we try to make more distinct, But this more distinct

knowledge must never lose contact with earlier knowledge

rewey

of the very same things, If this contact were broken,
then, when the scientist.talked about man, his man would
in fact be a thing fotally different from the creature he.
had already named as the subject for investigation.
Literally, it would mean that this particular fellow
whose hand we shake, and the fellow who then weighs inv
at two hundred pounds, are not really the same fellow,
or that the two-hundred-pound one is no fellow at all.
This would be just another way of saying that there is
nothing about which we can come to know anything.

To put it briefly, we do realize that, no matter

how different the points of view, they must in the end
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be related to something we already knew, No matter how
scattered as a swarm of electrical charges, Mr., Smith
knows that this hardly prevents him fromgbeing himself,
no matter what he as a physicist may teli us about it.
To hold that what we first name, and tha% which we reach
at the term of investigation are utterly?irreducible,
which is the way some people would have ét, or so they
say, reflects a kind of intellectual schgzophrenia, and
supposes that talk is proof of thought, !

It is always gratifying to discover gome point of
agreement.with people whose views in other’rafpects differ
so widely from our own, Lord Russell points out, in a
recent work, that M"analysis gives new knowledge without
destroying any of the previously existing knowledge...

It seems too [ he continues] that philosophi%al investigation,
as far as I have experience of it, starts from that curious
and unsatisfactory state of mind in which one feels complete
certainty without being able to say what one is certain of.
The process that results from prolonged attention is just
like that of watching an object approaching through a

thick fog: at first it is only a vague dar@ness, but as

it approaches articulations appear and onegdiscovers that

it is a man or a woman, or a horse or a cow or what not.,"

As he had stated previously, "This applies not only to the
structure of physical things, but quite ag much to concepts."
In an earlier work he had given ué_a fing illustration of

what this view implies: "The Astronomer's sun, for instance,

¥
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is very different from what we sei, but it must have a
definition derived from the ostentive definition of the
word 'sun' which we learnt in childhood..., The question

of interpretation [he adds) has been unduly neglected.

B
So long as we remain in the region of mathematical
formulae, everything appears precise, but when we seek

to interpret them it turns out that the precision is

RANAMN TR AL KN n o

partly illusory. Until this matter has been cleared up,

we cannot tell with any exactitude what any given science

RO S UK o T NG

is asserting."
In other words, when we say of man that he is a

swarm of electrical charges, all appears precise, for

we know what we mean by such charges, and we can even
count the approximate number of them that go into fhe
fradeo~up—e# an average man; but when we seek to interpret
what this means of man as this particular kind of animal,
it turns out that the brecision is partly illusory. Now
this is to allow a great deal, for if we had toxforget
what we understood by the name 'man' which we 1éarnt in
childhood, and to replace it by the apparently éore
precise knowledge, we would be surrendering our primordial
knowledge to a kind which is often in the main 'logical §~
fiction!' — to use Lord Russell's expression, However
necessary and fruitful these fictions may be, they are

no substitute for the thing we wish to probe, such as a
stone, a man, or a star., If they were, we would not know

what we are talking about when using a word such as 'man',
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To know SCientificaliy would be like kill;;g the goose
that laid the goldei eggs.

A great Germangphysicist, Werner ﬁeisenberg, tells
us substantidly the same thing. Somé)writers try to
persuade us that common language, at times called
'natural', as distinguished from the symbolic expressions
of science, is a sign of backward thinkingé They deride

the use of words because these may take onfso many

¢
different meanings and thus allow fallacie? of equivocation.

Symbolic expression, it seems, is both mor% stable and

exact, But here is what Professor Heisenpfrg has to say

!

on the subject in his recent Gifford Lectured: ",..one of

the most important features of the.develgpment and the
analysis of modern physics is the experience that the
concepts of natural language, vaguely defined as they are,
seem to be more stable in the expansion of knowledge than
the precise terms of scientific language, derived as an
idealization from only limited groups of phenomena. This
is in fact not surprising since the concepts of natural
language are formed by the immediate connection with
reality; they represent reality... On the other hand,
the'scientific concepts are idealizations; they are
derived from experience obtained by refined tools, and
are precisely defined through axioms and definitions...
But through this process of idealization and precise

definition the immediate connection with reality is lost.”%
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Préfessor Heisenberé does not mean, of course, that
there is a language produced by nature in the way she
provides us with tongue and hands. The .language here
used is made up of audible or visible signs that signify
by convention; these are artifacts, The symbols of
theoretical physics are artifacts too, but not in the
manner of words pertaining to ordihary laéguage. Words
are important, Without them the theoretical physicist
could not describe what he is doing. Notice, now, that
the words of literature, of much of philosophy, of
Scripture and of Theology are.those of ordinary language,
even when their meanings are frequently extended ones,

All the same, extended meanings must retain reference to

what we know first by the concepts of ordinary speech,

¢¢ ~— §If philosophy (or even Sacred Doctrine) lost all touch

with what we know first and foremost, to philosophize

would be to stray into a world of meanindess jargon.f >

As Lord Russell said, the word "!'Knowledge,!' for example,
as commonly used is a very imprecise term cdvering a

number of different things and a number of stages from

!

certainty to slight probabilityéﬂ_ 'Knowledge' is a word

with many meanings, all of which must be somehow related
to a primitive one that is indubitable. Heisenberg
conveys the same idea when he says that "Whemever we
proceed from the known into the unknown we may hope to
understand, but we may have to learn at the same time

a new meaning of the word 'understanding.! We know that
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aéy understanding must be based finally épén the natural
language because it is only there that ﬁe can be certain
to touch reality, and hence we must be skeptical about i
ag; skepticism with regard to this naturql language and
its essential concepts. Therefore, we mqy use these
concepts as they have been used at all times." Without
such concepts, we could get nowhere either in philosophy
or Sacred Doctrine — not to mention the physicist'!s need
eventually to express himself "in plain language as a
criterion of the degree of understanding fjthat has been
reached.," . g

There is, then, no reason to get b%wildered at the
feats of science and to abandon as of no%account those
things which we know firmly though vaguef&, and about
which we communicate in common speech, To see the one
and the other in their proper relation and balance requires
the wisdom referred to by Born. From the viewpoinf of
scientific method and philosophy (to which Heisenberg adds
Theology as well), the experience just @éscribed-—namely,
that of the value of basic concepts and of the language
that expresses what they represent — is no doubt the door
to wisdom, This is a most refreshing realigatlon, after
all the facetious "skepticism with regard t? those concepts
of natural language which do not fit into the closed frame
of scientific thought..." (Heisenberg) The facile over-
simplificatidn which prevailed in the nineteenth century

still fetters the public mind when the word !'Science' is
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used. When carried through, it leads to a ﬁightmarish
conception of what man is and of his place in the world;

it leadsin fact to that Mr. Smith who is quite simply a

mere bundle of events, basically no more than a bundle,
except that it knows horror, nmisery, and can do such
frightful things, for no reason at all. For Mr. Smith

4

can have no reason for his conduct nor for his existence,

ARy

if he is "just as much the product of blind forces as is

the falling of a stone to earth or the ebb and flow of

the tides! NyNaAey|\

Knowledge is not only necessary; it is a most noble

i eSS L

pursuit, inducing happiness of the highest kind — provided ’
the knowledge be also wisdom, Meantime it is essential
to the wisdom we can achieve in this life that we be
'awére of the limitatidns of knowledge, ﬁhat we dispel
darkness wherever we can, ahd yet realize the frailty of
the wisdom we may come to possess. But to bear wisely
in mind the limitations of our knowledge 4is not the same
a@s to rest in them. To the lively intellect, its own i
limitations are a constant éhallenge; to shrink from this chéllenge
would be the very opposite of wisdom —like the attitude |
of the foolish virgins who failed to provide themselves
with oil for their lamps, I say this to you as Chancellor
of a Catholic University.

It was recently pointed out that scholars of high
standing are conspicuously absent among Catholiecs. If

generalized, the observation would be unfair. After all,
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Prince Louis de Broglie is a Catholic, and the founder of

the theogy of an expanding universe is % priest — l'abbé
Georges Lemaitre — which of course does not make his
theory a Catholic one at all! Still, the?observétion is
in some measure true of our own Continent. Whatever the
historical ekplanation of this fgct, we most certainly
cannot blame the Church for it, neither in her teaching
nor in her attitude towards the sciences and the need
for interpreting their status,

That the Church should on some occasions take a
defensive attitude where the interpretation of certain
problems and theories of science is concerned, this too
is historical fact, one that will no doubt be verified
to the end of time, How can it be otherwise when we are
told by a pseudo-Sciénce, that since man's abode and
life~span are astronomically insignificaht, man himself
is of no account; that free will is prepluded by causality;
that the mores of primitive societies proye all norms of
conduct to be arbitrary; that humanity understood as
something over and above beast, vegetablé, rock and
machine, is an aberration of the mind. The Church knows
very well that a scientific account of nature leads to
no such conclusions; but there e==§ always seem to be
plenty of people who believe that it does. Actually,
the Church is simply warning us that to inflate small
learning can be a dangerous thing., In this she has been

i
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consistently proved right, no matter how much time it
may take to become aware of it. Her attitude, then,
is quite the opposite of the reactionary one with which
some people choose to invest her,

So far as the scientist is concerned, Faith and
Theology can only widen his perspectives and so lead
him to problems fresh, stimulating and, no matter how

challenging to our minds, we must forever welcome,
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St. Dunstan's is one of the oldest and most venerable instithtions
in Cenada; her numerous Alumni are dispersed through all the\ pravinces
of Cenada and far abroad. Many of them oceupy ?heéhighest positipns
in the Church and in civil society. They are glwafrs ihappy to rdturn

hers and to visit again the house which has become for them a sedond
{

homs. .

I should like to feel that when the Chancellor of Laval comegs to
St. Dunstan's, he, too, cames as one Hf the family. \In age and in
ideals, your institution is Sister to the Quebec University, and we
recall with pride that she was for many years our affiliate. Thus
has been formed the spiritual bonds by fraternal collaboration and.
cherished friendships which make a visit to Chag‘lottetown particularly’

pleasant., I eam above all happy that the old college has become a
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It is with much pride and gratitude that I receive todayi the

title of Doctor of St. Dunstan's. It is a great honour for me that
I have been chosen to open the series of Doctgrs honoris causa of your
University. By taking my place in this hall as a member of your Lo

institution, I should wish to do more than to recej}ve passively such

P S
”
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an honour, and I trust__that henceforth we shall be ?nore closely
associated than ever before in the accomplishment of the same great

work,

So why not begin at once by trying to understand better some of
the newer aspects of the great cultural enterprise in which St. Dunstan's %

and Laval have been engaged for over a century, _ ’

¢
e
i

i
One bundred years ago¥ The changes that have otcurred in this brief span

of time! The last century has been the scene of great social upheavals, some for the better,
I's ’ 3
some for the worse. History has taken on a cosmic dimension,§ ;or even the cozy heavens

of Newtonian physics must yield to evidence that the whole univérse, right down to its minutest
A ¢ i
particles, is a vast process of birth and death. Billions of galaxies arise and waste them-

s

selves into burning stars that shed their light and foster life on this burnt out little péanet of ¢
ours, a mere grain of sand on an endless shore. However insignificant on a cosmic a;cale,
this cooled down iaiece of the explosive universe is nonetheless the site of an activity we call
"understanding", that of the animal looking before and after iéterms of countless light-

years. We have cause to wonder whether there are not other sites of thought in other re-

gions of space. We may be on the verge of arousing life in a test-tube. Our daily news-
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sheets keep us abreast of theée vast perspectives and bold anticipations, All of which goes .

to show how deeply the reaches in which the human mind. sdars gnd sounds have changed m 3

this short whiff of time. We are told over and again that everyt}q:ing, including:: our own;

* mind, is sv'.lb’jeét to radical change and transmutation. Some people interpret this to mean
that we must renounce once for all the ability to réach some changeless truth; and they even

go on to say that to believe we can achieve it will only blunt the mind and thus hinder its

e

progress. | i

L]

This raises a problem for the Christian. For it may be asked whether the

. W2 RSN \/ v
religious dogmas which the future s¢ientist has learnt from @ildhood do not blunt it agamst H

free scientific investigation. This is a fair question which it would be unwise to ignore,

"' Free investigation" is the crucial term; it can mean many things. There is a sense in

-

which for instance a thief, especially a successful one, enjoys a kind of freedom which t.heg

)
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good citizen rejects. Yet this type of liberty is forbidden by natural law as well as by
Christian morality, no matter how efﬁcé'cious the results achieved., Just before and during
the last war, certain sciéntists /of both East and West: felt free, encouraged by their govern-
ments, to perform utterly atrocious experiments upon their fellow—men.’ But if human per-
sons are to be liquidated simply because this may help to learn more about life processes
and about death, we will call freedom to cio so perverse, S‘l\m 'PW\ N A ' L]
Having disposed of this pejorative meaning and use of freedom, let us return
to the original question and consider in what sense it is both intellectually true and morally
right: what we call the freedom to wonder, to escape from ignorai%e, to seek knowledge., s
Is there any reason to believe that the mind which has been taught as revealed truth éertain

propositions of Faith for which there is no scientific demonstration, is handicapped in the

- - field of scientific research? Of course it would be handicapped, had it been led to believe,

A
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ineptly, that knowledge, in any field, is safe only when based upon authority; or if it had ‘i
been trained in such a fashion as to be inclined to cfodge all unsolvid problems or even solu-
tions which are not at once seen to agree with existing beliefs. History does provide some
regrettable instances of people of that sort; but it is certainly not to tlge oredit of their
intellect, nor of teachers responsible for such warping of the mind, '

On the other hand, it is of course &ue that, from; its inception, the Church
has rejected many a philosophy as contrary to Faith. MaMcﬁae;sm could hardly be made
to conform with the sovereignty of God, or Marxism with His veiry existence. But it is also
significant that these shoulld belong to the type of philosophy which does not tolerate free

discussion of its most basic tenets. . ; i
' ' ~

Ve SRS

There were times when even the wisdom of Piﬁto'and Aristotle were frowned

on by certain members of the Church, This embarrassed neither Saint Albert the Great

.

-5-
nor Saint Thomas, who wo;:’t-\c;ut in the end, in favour of a naitural.wisdom where authority is
the weakest of all possible arguments, The Faith of these ;reati Doctors of the Church not
only allowed them freedom in fhe field of natural research;z to tlle contrary, a man like
Saint Albert felt compelled, in the vitality of his Faith, to expegd great efforts for the acqui-
sition of knowledge in the most detailed ramifications of the ~natura1 sciences.,

Let us narrow our first general question down to three alternatives, each .of
which has in fact been upheld at one time or another. The first alternative is that the
Chmrch frowns upon free and bold research in the realm of what we call science today; thé
other that the Church is indifferent to scientific investigation; and, finaliy, that she urges
her own members whose concerns are thosé of science to ext;end the frontiers of knowledge

as far as possible, The latter is of course our understanding of the attitude of the Church,

Yet the first alternative derives—apparent likelihood from the fact that none
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of the Apostles whom Christ appointed during his life on earth were learned men, Their

il o
occupations were of the humblest kind, such as fishing and the gollection of taxes. And so

one might be tempted to conclude that learning is ai di{rersion from the Christian®s concen/1.
Aot bt Jee
This would in fact be a very bad enthymeme. The unspoken assumption would be that there

AR arim

A

is no room in the Church except for fishermen and tax-collectors; no place even for St.
Luke or St. Paul.

How inept‘ such reasoning is ‘can be seen from another instance of its kind,
which at the same time will serve to dispel the second altgrnative, namely, that the Church
is indifferent to learning. Theology teaches that a man will be rewarded in Heaven, not in
the measure of the innate power of his intellect, nor even according to the depth of knowledge |

/

he acquired on earth, but according to the degree of charity:which was his at death, From

this truth some will leap to the conclusion that we may therefore burn our books, close shop,

, .

as it were, and go out to practise charity. Whereas the whole point of the true doctrine is

that the proverbial scrubwoman performs an act of charity as she scrubs, while the exercise

of charity demands of the scholar that he stick to his books or test-tubes. Charity binds him 3

to excellence at his own task. |
Though, in themselves many sciences are indifferently related to Christian

and non-Christian, to believer or ﬁon—believer,, the Christian cannot be indifferent to _t_ggrg.

He is in‘“f.act committed by his very Faith and Charity to perform his work the best he can.

R
ach . .
The adage Fides quaerens intellectum is far from being confined to Theology; it has a very

Ll

wide range. We naturally like to learn, even in the form of poetry. Faith does not suppress
this urge. To the contrary. The Book of Nature, in a sense the most basic, was also
written by God; the better we know it, the more we learn about its Author, as was already

- — held by Plato and Aristotle. AIl of which proves that the thu;d alternative prevails in the
i

1
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inveL [ and producing machine
wrm&g a TLeo ogmal Summa.
\/ )Qa A tigue
We must@ikewi-se—tacwmther—iasae,.anéthat has no parallel in the history
of mankind. éWereferred-tu-itTt-the-beg-mmng of this_ addnesﬁ Even the uninitiated are

quite aware that science has made gigantic strides these 1a§t few years, an& on all fronts,

@

from b1b11ca1 studies to mathematical physics, microbiology, and the workings of the mind
itself. We have every reason to rejoice at this amazing progress. Yet, if we lack wisdom,

the advancement could be a mixed blessing. An analogy would be the invention of a chemical

Leapesch cosdl
product which incites the soil to produce abundant crops for a time, but soon w

Waute] fg’ar%the balance of nature.

. ‘A'VL s N - t
But the wisdom I Ain mind is not so much'that of action and production,
¥

! ~9-
but rather one of vision - of the world of nature and of thought. As the great physicist,
;
Max Born, tells us in one of his recent works: "It is true that many scientists are not phi-

losophically minded and have hitherto shown much skiil ané'{2 ingenuity but little wisdom, I

need hardly to enlarge on this subject. " (Natural Philosoph;gr of Cause and Chance, Oxford,

1949.) He then goes on to state that an unrestricted belief in deterministic causality, "leads
necessarily to the idea that the world is an automaton of which we ourselves are only little -
cog-wheels. This means materialistic determinism." Max Born rejects this, as wzll as

an idea of predestination which would rob us of free will. In the Nineteenth Century it was
fashionable to believe that the world was one vast machine grinding on blindly, so tightly 3
bound by inexorable law that a man was not free to raise his haod. The h_;potiiesis of

absolute determinism was unwise and should have bewildered more than it in fact did.

The point to be made, in a wider context, is that if we lack wisdom, our
H
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knowledge ;jinust lead, inevitably, to that state of utter bewilderment which even now is all
W To be bewildered is to be led mentally astray; it is the opposite of being en-
lightened - so my Webster says. fBut how, you may ask, can such a state of affairs attend
great strides in knowledge ? Should we not expect these to make us more wise all by them-~
selves ?
! ' a

Before going on with this subject, we might point out that the bewilderment
referred to is far more in the public mind than in that of the first-rate scientists themselves.
Many of these are brefeunélyne]igmu—men-ﬂﬁém‘me# morg philosophical than thoise who

lay claim to the name"philosophers.'" And this is of no small account. @Qnetheless,.it_w

!
en theolog;ical, problems-that-have-

- 11 -

less. Curiously, the issue is made more pla
<

ible for the latter than for the}hikfsopher,
“as formed from the clay of the ground., “Right

since from Genesis he knows that ma

'

vd .
e ’
now, moreover, we have reason /to/wonder, as I have suggested, Wh’ether,life, even of Ha
e
human kind, is confined to ofir tiny planet. Many of you are a’gwédre of the theological pro-

blem, surely not insohible, with which confirmation of s.ucii a hypothesis would confront us.

Meantime, ity.] be wise to distinguish between disé{xssion attending the mere hypothesis,
and dis?'on which the fact would impose}lpé'n us. But I am distracting you with the

of a bridge we have not yet ,re'aféhed. Let me turn to a case which is in fact both
//‘
7

exampl
more basic and common. _~~
We are facing the bewilderment which knowledge without wisdom must lead

to. It is nothing less than a paradox that the more we learn about nature, and the attendent

success in plying her to our use, the more we may become strangers to ourselves. This
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is of course no more than incidental, bufh incidenf%s nonetheless fact. The real difficulty

#e—are—fa-ced-w#.li is marof relating new knowledge to old. Let me explain mysélf in a con-

crete case. There is a sense in which the physical world whioi’x the scientist carries in his

head in the form of relativity and quantum theory is so utterly different from that of Newton !
aud boen We st Lotdd ogh
and Liaplace - tﬁay—nethinfef/\ e shape things had only twenty years ago. /)M

ing up the ladder on which we climbed from Dalton and Laplace to Max Planck and

{uf foo R22oms
Heisenberg) ﬁ/\purely historical. I mean that the oversimplification of classical physics is

. oo A ol
passée; and even now we must go on climbing. W;ﬁﬁ%}g\ old type of lmowledge,’theﬁt
of g ~ \ A i
vnid] o Lo §f o33 L Ders )
now to be shelved, A But there is 0ld knowledge of another k.i.?d which, if we) we had
to discard ’, would bring about that bewildering state of affairs already referred to. &
‘The old and unimpeachable knowledge which I'have in mind is not that of the

rate at which the apple falls, but the knowledge we already had of the apple itself and of

e }

&

Lig

its falling. No change has occurred at this level of knowing: agples are still ap}ﬂes, and to

ALE,

fall from the tree is still to fall from the tree. Such lmowlegéfis vague, of coué‘se, but

surely it deserves the name 'knowledge' in at least one senss of this term, and

A
of a kind that is certain, however confused. The difficulty arises when we attempt to relate
this kind of old knowledge, of apples andAfalling, to the new knowledge, as J#¢ acquirel#in

hotany and j# physics. The point I wish to make ét:ﬂ-&s-}&aetﬂ;q is that the value of pre -
vious, common sense)lmowledge, though vague, 1s,)enue=ia1 to further,\ ing, How can we

establish this ?

As we ask a question about something, if the very question is to have mean-

ing, surely we must already have some knowledge of the subject about which we are m.
’ :

: . oo 9
img, When asking what a cirele is, or what a man is, we must already have acquired some

- — notion of circle or man, however vague. How could we otherwise know\fhat we are asking?
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W&e&h@n&i}ﬁ this confused knowledge Wﬁsuﬁicient, \'htnwould oo bt%”i“’ {‘7 /wlri

: A 2
K ask questions about‘x.'.\ Nonetheless, failing this kind of vague yet certain knowledge, if we

Py e

i TInad sun W;,
ventured a definition of sorts in reply to the question ' What is a man?" having,ldaﬂmﬂ w
would cease to know what the definition is the difinition of. Accordingly, the question

"What is a man?" would have been a meaningless one. Angl why on earth shoild one wish
to answer meamngless questions ? W@Mt/tbmw eply eaningless-guestion
must be just as meaninglese? I we enquire at what rate bodies fall, we must assume that
we know what the word "body" means, even though we may not as yet have deiww exactly

M 4 Wéa% .Bu//t et Ko Aame LU
what a body is, And so we'do have some originally acquired notions upon which aill further

knowledge is somehow reared.

The knowledge that mar;\ is a bundle of events in space and time, or that he, ¢» o

o R B G i T A

NM{\M—M\

c-g.ezfe C_n_éﬁ/a-a_h_j/g_d_)
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'_\ .\,"gut does this make the difference between man, cabbage,
and stone irrelevant ? 'lae&y—be f?om a certain viewpoint and for a time, but in the end W

kKR

&

must get back to what we f1rst>a11eu ""man, cabbage, and stone"., If this first, vaguely

known difference m irrelevant, then we should be able to Wao%tlgnes imﬁqr/ead .
and no one should be allowed to m thexlfe\rence. I can see no common sense or scienti ~

fic reason for MMcomsed A} Notice, then,\that when we press the matter of dif -

ferences, ang/u these are meaningful, we must already\have had some perception of them,

ke ML
which by further investigation we try to gméewq more dlstmct# But thas more distinct
Tepn bae eonpael with dihtin . 2es, epnfocivrens Muy

knowledge must bwlatedi&pnay knowledge of the very same t};ungs.\ I jueb-weoranaipive

i}:\;}s‘e; then, when the scientist talkfi/bout man, his man would in fact be W

A eth.er-.than_what we had already gif named as the subject for mvest1gat10n. L1tera11y, 1t

— would mean that this particular gg whose hand we shake andAwho then weighs in at two hundred
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pounds, are not really the same fellow, or{that the two hundred pound one is no fellow at
. | ' 2lrf tubied, :
all. This would he just another way of sayjng that there is nothing/\we can come to know %

; 4
anything §H¥- ‘
S ' To put it briefly, we do realize that, no matter how different the points of

nebpted (& :
view, they must ih the end be Mo\:ghi:ha-hennpei something we already knew. No matter;
N 4 ": .

ad
how scattere«% a swarm of electrical charges, Mr. Smith knows _that this hardly prevents

@ d ey
him from being himself, no matter what heﬂm us about it. To hold that what we

GBI 0

Y.

T

.t

first name, and that which we reach at the term of investigation are utterly irreducible, , ¢

which is the way some people would have it, or so they say, reflects a kind of schizophrenia

q that talk is proof of thought.

A 'd’o discover some point of agreement with people whose views in other res-

pects differ so widely from our own} is always gratifying} ILord Bertrand Russell points

- 15 -
out, in his latest work, that "analysis gives new 1mow1edg%iwithout destroying any of the
previously existing knowledge... It seems too, he continuis, that philosophical investiga- ~
tion, as far as I have experience of it, starts from that curious and unsatisfactory state of
mind in which one feels complete certainty without being able to say what one is certain of.
The process that results from prolonged attention is just :1like that of watching an objectéj
approaching through a thick fog: at first it is only a vague darkness, but as it approaches
articulations appear and one discoversli that it is a man or a woman, or a horse or a cow or
what not.”" As he had stated previously, ' This applies not ?nly to the structure of physical
things, but quite as much to concepts.' In an earlier work he ilad given us a fine illustra-
tion of what this view implies: " The Astronomer's sun, for instance, is very different
from what we see, but it must have a definition-derived from tl%e ostentive ;lefmiﬁon of the

;,
©~ word "sun" which we learnt in childhood... The question of interpretation (he adds) has
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been unduly neglected So lon.g as we remaijn in the region of mathematical formula
everything appears pre01se, but when we seik to interpret them it turns out the reci— H
sion is partly illusory. Until this matter has been cleared up, we cannot tell with an%r
exaetitude what any given science is asserting." ' s

In other words, when we say of man that he is e swarm of electrical chargfés,
all appears precise, for we know what we mean by such charges, and we can even count ghe
approximate number of them that go into the make-up of an average man; but when we seek .
to interpret what this means of man as this particular kind of animal, it turns out that thé |
precision is partly illusory. Now this is to allow a great deal, fo\r if we had to forget what
we understood by the name "man' which we learnt in childhood, and to replace it by the
apparently more precise knowledge, we would 1-)_e surrendering our primordial knowledge to g

I3

&
,ﬁ%dkind which is often in the main "logical flction" - to use Lord Russell?!s expression.

-17 -

However necessary and fruitful these fictions may be, they are ne substitute for the thing
we wish to probe, such as a stone, a man, or a star, If they were, we would not know what
we are talking about when using a word such as "man'', To know scientifically would be
like killing the goose that laid the golden eggs.

A great German physicist, Werner Heisenberg, tells us substantially the

[Fwig A \,ukv?

sameA any Some try to persuade us that common language, at times called "natural" ’
distinguished from the symbolic expressions of science, is a gign of J84% backward think-
ing. They deride the use of words because these may take on so many differentimeanings
and thus allow fallacies of eqﬁivocation. Symbolic expression, it seems, is both more stable

and exact, But here is what Professor Heisenberg has to say on the subject in his recent

Gifford Lectures: "... one of the most important features of the development and the ana-

. _ lysis of modern physics is the experience that the concepts of natural language, vaguely de-

16 -




_certain to touch reality, and hence we must be skeptical about any skepticism with regard

fined as they are, seem to be more stable in the expansion of knowledge than thl precise  -18k
: ‘ i
terms of scientific language, derived as an idealization from only limited groups of pheno-

¥
mena. This is in fact not surprising since the concepts of natural language are formed by
the immediate connection with reality; they represent reali%. .s On the other hand, the
scientific concepts are idealizations; they are derived fromgé;(geriehce obtained by refined

tools, and are precisely defined through axioms and definitions; <« But through this process §
of idealization and precise definition the immediate connection with reality is lasf,/\% § :

m;l for the physicist the description in plain language will be a crite-
rion of the degree of understanding that has been reached (...) We know that anyunderstand--

ing must be finally based upon the natural language because it is only there that we can be

to this natural language and its essential concepts. Therefore we may use these concepts

as they have geen used at all times f In this way[ Heisenberg concludesJ modern physics

~19~

has perhaps opened the door to a wider outlook on the relation between the human mind and
reality,"

There is, then, no reason to get bewildered at the feats of science and to
abandon as of no account those things which we know firmly though vaguely, and about

which we communicate in common speech. To see the one and the other in their proper
-
e
relationi and balancemmind the wisdom referred to by Born. From the viewpoint

of scientific method and philosophy {to which Heisenberg adds Theology as well), the ex-

‘

perience whwh—ﬂersenberg described - namely, that of the value of basic concepts and

the language that expresses what they represent - is no doubt the door to wisdom. fg
A

all

a most refreshing realization, afterAthe facetious ''skepticism with regard to those con -

cepts of natural language which do not fit into the closed frame of scientific thought... "

A\

. - . . .
(Heisenbert), The facile oversimplification which prevailed in the nineteenth centurv st+i11
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fetters the public mind when the word ' Science" is used. When carried through, it leads

q .‘ s .! z l ~
to a nightmarish conception of what man is and of his place in the world;/\ to that Mr. Smith
|

who is quite simply a mere ‘bundle of events, basically no more than a })undle. except that

it knows horror, misery, and can do such frightful things, e : : § g

L1C) 219} mr.
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Knowledge is not only necessary; 8 a most noble pursuit, providing ha p-

piness of the highest kind - when it is-also wisdom. Meantime it is essential to the i
isdom we can achieve in/‘ghis’iife that we be aware of the limitations of knowledge, that

. '/"
we dispel. darIQ}ess"wherever we can, and yet realize tle .limitations of our wisdom itself.
P .

-

~ But to bear wisely in mind the limitations of our knowledge is not the sam

est-in-thefi. To the lively intellect, its owmlimitations are a cox

gtan nalieng ES

g itmdag
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shrink from this challenge would be the very opposite of wisdom. I say this to you as

Rt

Chancellor of a Catholic University., It was recently pointed%;out that sheolars of high

%

standing are conspicuously absent among Catholics. If generalized, the observation would

be unfair., After all, the founder of the most recent theory of an expénding universe is a
priest - 1'abbé Georges Lemaitre - which of course does not make the hypothesis a ‘ .‘
Catholic one at all¥ Still, the observation is in fact true of certain areas. Whatever the§ ’
historical explanation of this fact, we most certainly cannot blame the Church for it,
neither her teaching nor her attitude towards the sciences and the need for interpreting

their status,

That the Church should on some occasions take a defensive attitude where

Er

the mode of discussing certain problems of science is concerned, this too is historical

fact, one that will no doubt be carried on to the end of time,

How else can it be when we
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W told, in the guise of Science, that man?s abode and life-span, being astronomically insigni-
ficant, man himself is of no account; that free will is precluded by causality; that the
secad con e Trown 7 L_A iolea of
/mores of primitive societies prove all norms of conduct to be arbitrary; thathumanity as
something over and above beast, vegetable, rocks and machines, is a disease of the mind.
The Church knows very well t@ﬁt the scientific account of nature leads to no such congclu -
sions; but there are always enough people around Who believe that it does. Actually, the
Church is simply warning us that to inflate small learning can be a dangerous thing, In
this She has been consistently proved right, no matter how much time if may take us to be- °
come awarepof it, Her attitude, then, is quite the opposite of the reactionary one{with which
some people choose to invest Her.

So far as the scientist is concerred, Faith and Theology can only widen his

perspectives which provide us with ever fresh, stimulating and, I should add, welcome

(end)

/mo/(/{\r/v\m, P xJ—“eﬂJ’— -/eobu" VCQ/@QAA—X‘/LB/

This is not a dream but a magnificent prograin which the

old doctors must leave to the young graduates for its realiz,ation.

23
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Prooomiun: in quo ostendltur theologian nostram catholicam proprie esse
scientiam et principaliter speculativam; item saplentiam cujus propriun
sit ordinare; tum de theologla quatenus ut sapientin utitur loglca.

Totun dividitur in partes tres:

In prima narte tractatur de distinctione rerum in cormuni
secundun Iam, Qe Y47, quatenus distinctio rerum sit opus
divinae saplentias.

In secunda parte tractatur de ordinidbus particularibus totius
universi creati, ut sunt angeli et mundus, secundun quod
de eis agitur in Ia S. Theol. '

In tertia parte tractatur de mundo rerum generabilium et
corruptibilium in specise. Haec tertlin pars ltoerum divi-
ditur in duas partes:

In prima parte tractatur de nundo rerun génerabilium
et corruptibilium secundum naturam suam absolute,
quatenus tamen a theologo attingitur. Quae con-
sideratio duplex est:

Prina est de mundo nostro quatenus propria sjus
et essentialia dialectice derivari possunt
ex superioribus partibus universi. In qua
etiam ostenditur quare scientla de rebus
naturalibus differt ab aliis scientiis.

' Secunda est de mundo nostro secundum duplicen
statum:

Prinus est status motus et formationis.
Ubi ostenditur quod mundus naturaliter
fornabilis est:

prino quantun ad ipsan aaturam. Et cireca
hoc ostenditur:

prino in quo consistat ratio formabi-
litatis;g

secundo quod mundus noster formabilis
sit quantun ad ipsa naturalia;

tertio quid sint rationes scninales
apud S. Auvgustinum et D. Thoman.

gecundo quantun ad gratian, quatenus
homini secundun naturan suan intel-
lectualen inest imago creationis,
quao est proxinum fundamenturm ele-
vabilitatise. Bt cirea hoc tria:
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primo de imagine et vestigio in communi;
secundo de imagine absolute;

tertio de vestigio ut ordinato ad ima-
ginem. !

Secundus est status termini. Bt circa hoc duo

primo de ipso homine in statu termini, ubi
ostenditur quomedo evidens ratio suffra-
gatur resurrectionem carniss

gecundo de statu termini totius universi
corporei et circa hoc duo:

primo quid D. Thomas sentiat de motu
coeli et de elementis in isto statu.

secundo quod in isto non amplius erunt
generatio et corruptio, nec plantae -
nec bruta animalia. '

In secunda parte tractatur de mundo nostro secundum
quod in finem supernaturalem ordinatur, iterum
secundum duplicem statum.

Primo de statu formationis. Quae consideratio
iterum duplex: -

Prima est de formatione mundi secundum
Augustinum et quatenus de ea tractatur
in Ia S. Theol., post tractatum de
angelis. Bt circa hoc tria:

primo de angelorum cognitione matutina
et vespertina;

secundo de ipso opere sex dierum;

tertio peculiariter de formatione primi
hominis.

Secunda est de formatione mundi secundum
ordinem reparationis, et quatenus opus
misericordiae. Bt circa hoc quatuor:

primo de gradibus manifestationis secuﬁ—
dum gratiam;

secundo de peculiari hominis formabili-
tate et slevabilitate ratione imper-
fectionis.

tertio de Matre Dei quatenus habet ra-
tionem primi principii.

quarto de Christo et Be Virgine quatenus
habent rationem originalis. 2t hoc
dupliciter:




Secundo de statu termini quantum ad ordinen

! -3

primo respectu mundi nostri quatenus
secundun naturalia formabilis est

ad originale etiam ordinis super-
naturalis;

secundo respectu totius crcationis.’

universi qui sequitur Redemptionem. Eb
circa hoc duo:

primo in quo differt ab ordine rerum
secundum conditionem naturac absolute

sccundo in quo differt etiam ab ordine

rerun secundum quod de els tractatur
in Ia Sumnne Theol.
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The foundation of_ﬁhe theory of limitris given in Aristbtle and
St. Thomas. But it remained dormant until the modern development in

Mathematies. The moderns, forsaking classical %athematics, arrived at

their concept of number in a different way from the anfients, For the

5

ancients, number was a multitude measured by one. Des%ribing the origin

of number, they said that number arises from the division of the contine

Uulll«

The moderns have a different approach to number. For them the notdion

of number is given. lMore than that, number for:them is given in an
intuition which confusedly imagines number as a series of sctual points
on an infinite continuum. Then, with this intuition, they lay down rule
of operating with numbers. The more significant of these rules for our
purpose are the féllowing: ‘ § 5

There is a number ¢ such that:

a + b=mg

and another number d such that:
ab = d

also there is a number x such that:
at$x=c¢c (or ¢ = a = x)

and a number y such that: ;

= d .
Ea (or £ 2 )
i
Thers is a fifth rule that is used but not always stated, namely: f
' 4
thers exists a number x such that: %
§

x} = b

Given these rules the mathematician proceeds to ™construct™ his

‘

s

£t 3 @
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"system™ of numbers. These rules &Tre respectively: the rule of
addition, of multivlication, of subtraction, of division and of
extraction of 8quare root. But when the mathematician begins his §

! ¥ i )
"operations™ with these rulss he finds that after the first two he

begins to find limitations in his system of numbers. With subtraotio

| = SE——r
T

he is forced to have recourse to negative numbers, bscause otherw%se
thers is not o number such that for any x =« y we have an operationg
Similarly in the case of division, he is fbfoei to add fractions to gi

i

his number system, Thus, at this point, fhe number "system" containsg;

a) the natural numbers 1, 2, 3, ,,. n.

|l

b) the negative numbers -1, =2, =3, ve. -1,

s see =+ and theif negatives,

i

; c¢) the fractional numbers 5 5,
Prdce:ding with the above System and the first four rules the nathematician
gets along quite well, But when he begins using the fifth rule and tries
to perform the inverse operation of extraction of roots, he is faced
with a new diffieulty. 1In division the fraction could always be e#preseed
25 an integer (decimal) whose last d}git Was undeternined but deterninable.
For example: with some fractions as-% Or $ we have 50 or .250 (thess
would be determinable and determined), With others, however, as%-
wWe have the integer ,333333... and this, while the'iiif digit ip always
~datermingble, it is undetermined, But now in the e;:;;;tion of roots,
he 1s up against a difficulty; not only is the last digit, in some cases,
undetermined, but it is only detennineg by further operations which are
oiten of g very complex nature., He finds it difficult to see that there
ris a "number™ in this case, For exampls 76’ can be determined to
1.4142135 but unless he continues his laborious extractions of the.root

he canrot Imow what the next numbers are going to be; he ecan never add

"e0o" as he diq in the others and take it for granted thet all will be
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£ill injthe dots. Now the questioﬁ arises: Is this last number b }
determinable? It seems that it is but one could never say unless he ‘' b

had verformed all the operations, because it is not™evident".

To get out of this difficulty the mathematician uses a trick. It
1s not a new trick but one which he had used before. Bowever, in its g
previéus use we missed it completely because of the way in which it was
peeformed. Tor the moment we shall leave the analysis of this legerdemain
until later. Possiblp the reader will catch on when he sees it in a
more obvious fashion,

But back to our performer. He shows quike easily that for the i 7
V2 the values of 1.4 and 1.5 aro limits, i.e., (1.4)%¢ 2, and (1.5)%> 2

i g .
Thus, he says, there is a point somewhere between these two which is
i .

LR e

H L]

the value of f2. He then proceeds to detenniﬁeéthe point, He denominates

ki

3t

et

the upppr series y and the lower series x. Thess “wo series coming
together, he says, form "nests of intervals™ which he proceeds to call
J1, Jo, Jz, +es , Or for convenience (Jn). Now he says, (J,) is a
"real®™ number; and all our previous numbers are "real™ numbers also
because we can arrive at any of them in the same way. For exampla:

to arrive at the natural number 5 we have only to begin from 4 and 6;

tal{ing 4:'\' %"":]f sen and see "%"%”6
Thus, since our way of writing a number makes no difference (we write ¥
.g‘or %%-or 0.375), we can just as well express all our numbers as (Jn)n

Now our mathematician is prepared to go along his way. He has all,
or almost all, the numbers necessary for any calculation. Also, h% can
now "see" his numbers stretched out befors him. (The one slight difficulty:
is with the even roots of negative numbers, which roots do not "exist™
according to the rule that no number multiplied by itself an even number

. : : 4 6 . .
of times, or better no - even powers of a number nz,p 205 eee, will give
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a negat%:e number.. But this di#fichty is tékeg care of in mukh the s

same faghion as the one on rootsg in general; and we have Rimaginary"
f

numbers, And the mathematicianghastens to add that these numbers are
not really imaginary. To avoid this connotaéiog he begins calling them
“complex” numbers. What this "really™ means} we cannot imagine ) _
Now, to understand how ouf"mvdernmmagieian—-wpardon;“mathemati%@aé=i- |
attains these effects, let us look at his props. He had one very iﬁter-g
esting gﬁdget with him when he came on the stage. He had a “series of
actual points on an infinite contimuum". With %his E%dget which he had
"constructed®, he was able to perform all the tricks ;hét we have been

entertained with. Let us examine this thing ‘more closely.

If we go into the world of “reality™ we will find only a series

A e

of points (number numbering?) or an infinite continuum; but not both
together, With our points we can do quite a bit. With our infinite
continuum we can do a little more., In the latter, for exampnle, we can

fractionate indefinitely. -When we put the two together, however, we

EH

get & "divider™; perhaps it should be called a mumerator™, though, because
é

with it we actuallé'"make" numbers, as we saw above, é

Now let us run this gadget slowly and see just how it makes numbers.
In the process of division we ordinarily come to some least nu§ber, beyond
which we carnot go in our division. As St. Thomas says in III?P%ys.

i
#

Lect. 12 n. 3, "Dicitur enim quod in numero invenitur aliquis %erminus "

e

in minus, quem non est diyidenﬂo transcenderé." But that doesm't stop
us if we have a “divider". We just take the points along with our
infinite continuum and "make"™ o number. If the number refuses to come
. +
up by itself as the number 2 comes up when we start with 1 and then divide

with % and 4 ... We simply divide above it and below it as inV2 and

thus get cur number,
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very powerful instrument. We produce "series™ #hich do so&e very

With our "dizider” and the "numbers" made with it, we have a é

U

A

Ey

f
L1

wonderful things. We can gonstruct series (aftﬁrwards designated in g

. g
general byZian s whereigiﬂhicates the "sum™ or term of the series, s

‘  | o [ o é
‘
|

a indicates the variable and the sub n indicates that an opergiion has

£
baen performed an indefinite number of times). By using the "™complex"

numbers we find that "The 'range of summation' of a seriesEkH1of complex
terms--i.e. the set of values which may be obtained as sums of oon&%rgené

rearrangements Oi“zhn -~ is either a definite point, or e definite

"

streight line, or the entire plane. (Theory and Epplication of Infinite

Series, Knopr, pg. 398) Transleted this means: given a body, we can

. . : N o
roduce it to a surface; given a surface we can reduce it to a linej

v

and given e line, we can reduce it tc a point. :

The point to remember in all this is that without our "divider™ we

would not Vve able fo do this. Thus we do not really (end I mean really)

do it. Just what is done, and how division does this is explained by é
St. Thomas Ibid., n. 53 (He has just said in the last line in n. 4:

"Sed hiec numerus, qui sic in infinitum multiplicatur, non est ?umérus
separatus a decisione ragnitudinum.”) "Circa guod sciendum es; quod
daivisic, ut dictum est, multitudinem causat: Est autem duple% divisios
una, formalis, ouae est per opposita; er alié secundum quantiﬁétem. Frima
asuten divisic causat multitudinem, quae est de transcendentibus, secundum
quod ens dividitur per unum et multe: ded d§ViSio continuae quantitatis
causat numerum, gui est species quantitatis’ inquantum habet rationem
mensurae. <t hic'numerus multiplicabilis est in infinitum, sicut et
magnitudo divisibilis est in infinitum: sed multitudo quae seguitur |
divisionem formalem rerum, npon multiplicatur if infinitum; sd%t enim

14 H
determinatae species rerum, sicut et detzrminata quantitas uggversi,
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Et ideo dicit quod hic mjmerus, ghi multiplicatur in infinitum, non

sepgratur a divisione cohtinui, leque tamen hiec numerus sie est

infinitus, sicut aliqpidtpermanens, sed sicut semper in fieri existens,

inquantum successive additur supra quemlibet numerum datum; ..."

And now, abstracting from matheratics, we can take this same
"divider” and apply it to dther concepts besides "point and line",
"line and surface" and "surface and body™. In so doing we will

"ses™ one in the other and thus have a better knowledge of our world.
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Heraclitus

~omre

~—n

Sophig ¢ Episteme

(One) (One) —\\ ' ; ]
i Parmenides

)

J

Change (Many)

Parmenides and Heraclitus {

;
!

Wi O oot U TP

Both -opposed knowledge of phenomena (the Kantian term

applies here) to kmowlsdge of the thi‘ng in itself. Yhe many
was not an illusion for Parmenides but an appearance, H?

thought that beneg\th the things in the state of change a%xd

of becoming there was the one which was the object of
Exixfensze epistems -~ (ef. theory of limits) one species, etc.
The one is simpliciter. "fhe many _gf__r_z_o“y_ simplieiter, but is
becoming. The many of Heraclitus i often contrasted with
the one of Parmenides; but Heraclitus also held that there
was sophia of the one. For Parmenides a thing in movement

is not in so far as it has not reached its "is" -~ the term.

Zeno wanted to show that it was impossible to reduce
: N )

the world of movement to the one. he world of the many of
Parmenides has reality but no "being™, since he restricts
being to that which already "is™; {quj est, which we apply to
God). Zeno was trying to prove that movement was impossible
if motion was static, if distance was made of discrete points.
Zeno's agguments were dialectical to protect the notion of

Farmenides. (Cf., Plato: Parmenides)
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The moment we try to apply to the second world (the many)
the prineiplss of the first (scientific), the attempt ends

in comtradictions.

Heraclitus:
Said the world is many, becoming; thersfore we can have

only opinion in this respect. However, he does speak of

2
SRR

Sophia, Logos, which is above the phenomenal world. !

Plato: -

His theory of two worlds is very similar to this im so

R

-7

far as the universe of the demiurge is intelligible, it is
mathematical. See Timaeus, also Taylor: Numbers, Forms, Ideas.

Noteslén the interpretation of the Ancisnts:

Weare usually interpreting the Early Greeks as mediocre
because we interpret them in terms of the distinctions made
later. Thus by bearing on one aspect as distinguished, they
are made to look quite superficial. Thus we see how difficult
it is for us to understand these because we have dissociatedg
sc¢ much of what was fundamental to what they supposed.

E. g. When Thales says that everything is full of Gods,

he gavse to things more than their single aspects. Water has

%

many more properties than we give it, There is a proper wonder
for the philosopher in the face of water, etc. When this is :
' .

lost, philosophy is lost.

[ -7
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Que faut-1il penser des tentatives de
démontrer de manidre trés rigoureuse que 2 et 2
font 4 ? La saine scolastique n'y voit-elle pas'
un indice trés évident de la folie de la pensée
moderne? Cette proposition n'est-elle pas le
type méme de l'évidence,de la certitude . et de
la rigueur parfaite? La question se prés%ntéra
sous un tout autre jJ%r dés lors queAnod% nous
demandons comment cette proposition pouqrait

etre rendue plus znxngnn évidente,plus fertaine,

plug rigoureuse. La connaissance quazxnunxzxzxxx
d'objets aussi distincts et aussi simglqs que le
&m nonbre 2 ou dw nombre 4 peut-elle et§F plus,
distincte et plus peneprante que celle xmE gue
nous en avons origineliement?'Telle est la guestic

& laquelle nous nous efforcerons de répondre.

*.
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v (IV) Le dénombrement du multiple transcendental. = | i

1. Les choses hétérogénes ne peuvent &tre en nombre |
prédicamental.Nous disons néanmoins que les Personn%s
) Divines sont trois; que les esprits purs Michel,Gabriel,
! et Raphael sont trols; une maison un marteau,et un
homme sont trois. Quel est ce trois que nous leur ¢
- appliquons et qui doit faire abstraction de l'hétéro—g
généité des termes gui constituent ces troils groupes °
de trois, lesquels gonstituent & leur tour un groupe
de trois? Dtaprés ce qui a été dit déja, il serait un
nombre nombrant. Mais il nous faut l'asnalyser davantage.

2. Bertrand Russell(voir TC The definition of mathematics)
définit le nombre dtune classe: une classe des clasges
qui ont le meme nombre.— Il s'agit donc bien du nombre
d'une classe ou collection envisagée comme collection.
51 la définition est bonne, "nombre d'une classe" et
Bk "méme nombre" doivent €tre des notions distinctes,
et la derniére doit &tre plus connue que la premiére.

{ . 8. M.Russell emploie les termes "similar" et "same" g'une
maniére trés équivoque. Par "similar" faut-il entendre

"semblable","égal", ol "méme"("identique")? Par "samel:
"semblable", ou "méme"? Ce sont 13 en effet trois notion:

bien distinctes. ,

—— +

n...ad unum consequitur idem et simile et
aequale. Nam idem est unum in substantia,
] simile vnum in gqualitate,eaguale vero unum
- ' in quantitate. Ad pluralitatem vero pertinent
* contraria horum, scilicet diversum et dissimile’
et inequale. Nam diversa sunt quorum non est
substantia una, et dissimilia quae non habent
gualitatem unam, et inaequalla quae non habent _
unam quantitatem."In X Metaph.,lect.4,nn.1999-200Q

quod illa quae dicuntur idem,sunt plura secundum
esse, ¢t tamen dicuntur idem in quantum in allquo
uno conveniunt.Aut quia sunt unum secundum esse,
sed intellectus utitur eo ut pluribus ad hoc

quod relationem intelligat."In V Metaph.,lect.%l%
n.912. ' Ty

gt

J n_ . .identitas est unitas vel unio; aut ex eo [

v
L
3
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7. La classe des.classes doit étre autre que les classe L
la classe des classes n'est pas identifiée a ces claﬁsqp
D'autre part, la classe des classes dolt étre im ifé :
et en tant que méme pour les xXxxmx classes différentes),
elle ne peut pas’ étre divisée par ces classes. Flle doit -
8tre & la fols méme et autre. kaxexaxswzRexdErXzaREYINX
gbxzazeiasxexdzzdenzxehienzx Deux chevaux et deux chilens
ne sont pas le meme deux. Neanmogns dkawkxim aggnt un

4

nombre égal,deux chevaux et deux chiens sont le me nombre.
Quel est ce nombre égal? Deux. Quel le méme nombpre? Non

pas deux. . i 4§ %
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