BEAUTY IN MATHEMATICS

by H. E. Huntley

Beauty, of course, is in the eye of the beholder, and many people can behold mathematics until
the cows come home and never see anything beautiful. In fact, to a large fraction of the
population, beauty and mathematics are simply unrelated and connecting them seems as strange
as would be talking about the glories of dishwashing or the majestic splendor of solid waste
disposal. Nevertheless, there is abundant testimony to the beauties contained in mathematics, so
we must therefore conclude that it exists, even if we cannot appreciate it ourselves. Some people
can somelimes get quite carried away:

—I saw a set bubbling and whirling, then take purpose and structure to itself and
become a semigroup, generate a unity element and become a group, generate a
second unity element, mount itself and become a field, ringed by rings. Near it,
a mature field, shot through with ideals, threw off a splitting field in a passion
of growth, and become complex. ...
—I saw the point sets, with their cliques and clubs, infinite numbers of
sycophants clustering round a Bolzano-Weierstrass aristocrat—the great compact
medieval coverings of infinity with denumerable shires—the conflicts as closed
sets created open sets, and the other way round. ...
—I saw the proud old cyclic groups, father and son and grandson, generating the
generations, rebel and blacksheep and hero, following each other endlessly.
Close by were the permutation groups, frolicking in a way that seemed like the
way you sometimes repeat a sentence endlessly, stressing a different word each
time.

There was much I saw that I did not understand, for mathematics is a deep.
But that world of abstractions flamed with a beauty and meaning that chilled the
works and worlds of men, so I wept in futility.

(From "The Mathenauts" by Norman Kagan, reprinted in The Year’s Best SF,
edited by Judith Merrill, Delacorte Press, New York, 1965)

Mathematical beauty must exist, for if it did not, what could have produced an effect like that?

One of the difficulties in talking about mathematical beauty, or for that matter about any kind
of beauty, is that you cannot. Beauty is ineffable; since it is experienced and not reasoned about,
words are fairly helpless at communicating it. Can you describe in words exactly what it feels like
to sneeze? No, you cannot: the best way to communicate that to someone else is to tickle that
person’s nose until a sneeze erupts. Like sneezing, beauty is best explained by giving examples.
Words fail. People have had and continue to have mystical experiences that are brought on by
many things, some of them mathematical, but they can never describe what they experienced with
words. The author of "The Mathenauts" had what I am sure was at least a semi-mystical
mathematical experience and he reported it as well as words could.

Writers nevertheless attempt to use words to make their readers see beauty, but they can fail
for a reason other than the inadequacy of words. Sneezes can be induced, but no amount of
tickling can stimulate wherever it is that the mathematical esthetic sense resides. It is as possible
to be insensitive to mathematical beauty as it is to be unable to appreciate, say, the operas of
Wagner. No amount of writing about the wonders of Wagner will convince some people that they
are anything but tedium unalloyed, and writing about the beauties of mathematics will be equally
unconvincing, or even incomprehensible, to people who lack the capacity to see them.

So, the following selection may strike you as being less than perfect at conveying a sense of
mathematical beauty, even if you have a susceptibility, latent or not, to it. That is no fault of its
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