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A MATHEMATICIAN, like a painter or a poet,
is a maker of patterns. Ifhis patterns are more
permanent than theirs, it is because they are
made with ideas. A painter makes patterns
with shapes and colours, a poet with words.
A painting may embody an ‘idea’, but the
idea is usually commonplace and unimport-
ant. In poetry, ideas count for a good deal
more; but, as Housman insisted, the im-
portance of ideas in poetry is habitually
exaggerated: ‘I cafinot satisfy myself that
there are any such things as poetical ideas.. ..
Poetry is not the thing said but a way of saying
it.’

Not all the water in the rough rude sea
Can wash the balm from an anocinted King.

Could lines be better, and could ideas be at
once more trite and more false? The poverty
of the ideas seems hardly to affect the beauty
of the verbal pattern. A mathematician, on
the other hand, has no material to work with
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but ideas, and so his patterns are likely to last
longer, since ideas wear less with time than
words.

The mathematician’s patterns, like the
painter’s or the poet’s, must be beautiful; the
ideas, like the colours or the words, must fit
together in a harmonious way. Beauty is the
“first test: there is no permanent place in the
* world for ugly mathematics. And here I must
deal with-a misconception which is still wide-
spread (though probably much less so now
than it was twenty years ago}, what Whitehead
has called the ‘literary superstition’ that love
of and aesthetic appreciation of mathematics
is ‘a monomania confined to a few eccentrics
in each generation’.

It would be difficult now to find an educated
man quite insensitive to the aesthetic appeal
of mathematics. It may be very hard to define
mathematical beauty, but that is just as true
of beauty of any kind—we may not know quite
what we mean by a beautiful poem, but that
does not prevent us from recognizing one when
we read it. Even Professor Hogben, who is
out to minimize at all costs the importance of
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the aesthetic element in mathematics, does not
venture to deny its reality. ‘There are, to be
sure, individuals for whom mathematics exer-
cises a coldly impersonal attraction....The
aesthetic appeal of mathematics may be very
real for a chosen few.” But they are ‘few’, he
suggests, and they feel ‘coldly’ {and are really
rather ridiculous people, who live in silly little
university towns sheltered from the fresh
breezes of the wide open spaces). In this he is
merely echoing Whitehead’s ‘literary super-
stition’.

The factis that there are few more ‘ popular’
subjects than mathematics. Most people have
some appreciation of mathematics, just as most
people can enjoy a pleasant tune; and there
are probably more people really interested in
mathematics than in music. Appearances may
suggest the contrary, but there are easy ex-
planations. Music can be used to stimulate
mass emotion, while mathematics cannot; and
musical incapacity is recognized (no doubt
rightly) as mildly discreditable, whereas most
people are so frightened of the name of
mathematics that they are ready, quite un-
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affectedly, to exaggerate their own mathe-
matical stupidity.

A very little reflection is enough to expose
the absurdity of the ‘literary superstition’.
There are masses of chess-players in every
civilized country—in Russia, almost the whole
educated population;-and every chess-player
‘can recognize and appreciate a ‘beautiful’

«game or problem. Yet a chess problem is simply
an exercise in pure mathematics (a game not
entirely, since psychology also plays a part},
and everyone who calls a problem ‘beautiful’
is applauding mathematical beauty, even if
it is beauty of a comparatively lowly kind.
Chess problems are the hymn-tunes of mathe-
matics.

We may learn the same lesson, at a lower
level but for a wider public, from bridge, or
descending further, from the puzzle columns
of the popular newspapers. Nearly all their
immense popularity is a tribute to the drawing
power of rudimentary mathematics, and the
better makers of puzzles, such as Dudeney or
¢ Caliban’, use very little else. They know their
business; what the public wants is a little
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intellectual ‘kick’, and nothing else has quite
the kick of mathematics.

I might add that there is nothing in the
world which pleases even famous men (and
men who have used disparaging language
about mathematics) quite so much as to dis-
cover, or rediscover, a genuine mathematical
theorem. Herbert Spencer republished in his
autobiography a theorem about circles which
he proved when he was twenty (not knowing
that it had been proved over two thousand
years before by Plato). Professor Soddy is a
more recent and a more striking example (but
his theorem really is his own}*.

IT

A cHEss problem is genuine mathematics, but
it is in some way ‘trivial’ mathematics. How-
ever ingenious and intricate, however original
and surprising the moves, there is something
essential lacking. Chess problems are unim-

* See his letters on the ‘“Hexlet” in Nafure, vols. 137-9
(1936-7).
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portant. The best mathematics is sertous as well
as beautiful—*important’ if you like, but the
word is Very ambiguous, and ‘serious’ expresses
what I mean much better.

I am not thinking of the ‘practical’ con-
sequences of mathematics. I have to return to
that point later: at present I will say only that

“if a chess problem is, in the crude sense,
* ‘useless’, then that is equally true of most of
the best mathematics ; that very little of mathe-
maties is useful practically, and that that little
is comparatively dull. The ‘seriousness’ of a
mathematical theorem lies, not in its practical
consequences, which are usually negligible,
but in the significance of the mathematical ideas
which it connects. We may say, roughly, that
a mathematical idea is ‘significant’ if it can be
connected, in a natural and illuminating way,
with a large complex of other mathematical
ideas. Thus a serious mathematical theorem,
a theorem which connects significant ideas, is
likely to lead to important advances in mathe-
matics itself and even in other sciences. No
chess problem has ever affected the general
development of scientific thought; Pythagoras,
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Newton, Einstein have in their times changed
its whole direction.

The seriousness of a theorem, of course, does
not lie in its consequences, which are merely
the evidence for its seriousness. Shakespeare
had an enormous influence on the develop-
ment of the English language, Otway next to
none, but that is not why Shakespeare was the
better poet. He was the better poet because
he wrote much better poetry. The inferiority
of the chess problem, like that of Otway’s
poetry, lies not in its consequences but in its
content.

There is one more point which I shall dis-
miss very shortly, not because it is uninteresting
but because it is difficult, and because I have
no qualifications for any serious discussion in
aesthetics. The beauty of a mathematical
theorem depends a great deal on its seriousness,
as even in poetry the beauty of a line may
depend to some extent on the significance of
the ideas which it contains. I quoted two lines
of Shakespeare as an example of the sheer
beauty of a verbal pattern; but

After life’s fitful fever he sleeps well
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seems still more beautiful. The pattern is just
as fine, and in this case the ideas have signi-
ficance and the thesis is sound, so that our
emotions are stirred much more deeply. The
ideas do matter to the pattern, even in poetry,
and muchmore, naturally,in mathematics; but
I must not try to argue the question seriously.
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11 will be clear by now that, if we are to have
any chance of making progress, I must produce
examples of ‘real’ mathematical theorems,
theorems which every mathematician will
admit to be first-rate. And here I am very
heavily handicapped by the restrictions under
which I am writing. On the one hand my
examples must be very simple, and intelligible
to a reader who has no specialized mathe-
matical knowledge; no elaborate preliminary
explanations must be needed; and a reader
must be able to follow the proofs as well as the
enunciations. These conditions exclude, for
instance, many of the most beautiful theorems
of the theory of numbers, such as Fermat’s ‘ two
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