MATHEMATICS AS A CREATIVE ART

by P. R. Halmos

What is mathematics? Different people would give different answers. A student in elementary
school would probably say that it was about adding, subtracting, multiplying and dividing. Oh,
yes—and about fractions and decimals too. A student in high school would probably say that it
is about learning rules and formulas to solve equations. Oh, yes—and learning rules and formulas
in geometry too. I’m afraid that all too many students of calculus would also say that mathematics
is about rules and formulas and impossible word problems and getting the right answer by the right
method. Then, since most people lose contact with mathematics after high school, or after
calculus, the average citizen keeps a limited view of mathematics for a lifetime. That is too bad,
because those answers are not complete and we should not carry around in our heads any more
delusions or distorted views of reality than we have to.

The following selection gives an answer by a professional mathematician. It is not the answer
that would be given by every professional mathematician, but it is probably far closer to the truth
than the answers that people in general would give. It is well worth the attention of every student
of calculus, especially those who will not become professional mathematicians. Most students of
calculus will forget how to find equations of tangent lines, but they should remember that

mathematics is far closer to an art than it is to the business of equation-solving.

Do you know any mathematicians—and, if you do,
do you know anything about what they do with their
time? Most people don’t. When I get into conversation
with the man next to me in a plane, and he tells me that
he is something respectable like a doctor, lawyer,
merchant, or dean, I am tempted to say that I am in
roofing and siding. If I tell him that I am a mathemati-
cian, his most likely reply will be that he himself could
never balance his check book, and it must be fun to be
a whiz at math. If my neighbor is an astronomer, a
biologist, a chemist, or any other kind of natural or
social scientist, | am, if anything, worse off—this man
thinks he knows what a mathematician is, and he is
probably wrong. He thinks that I spend my time (or
should) converting different orders of magnitude,
comparing binomial coefficients and powers of 2, or
solving equations involving rates of reactions.

C. P. Snow points to and deplores the existence of
two cultures; he worries about the physicist whose idea
of modern literature is Dickens, and he chides the poet
who cannot state the second law of thermodynamics.
Mathematicians, in converse with well-meaning, intelli-
gent, and educated laymen (do you mind if I refer to all
non-mathematicians as laymen?) are much worse off
than physicists in converse with poets. It saddens me
that educated people don’t even know that my subject
exists. There is something that they call mathematics,
but they neither know how the professionals use that
word, nor can they conceive why anybody should do it.

It is, to be sure, possible that an intelligent and other-
wise educated person doesn’t know that egyptology
exists, or hematology, but all you have to tell him is
that it does, and he will immediately understand in a
rough general way why it should and he will have some
empathy with the scholar of the subject who finds it
interesting.

Usually when a mathematician lectures, he is a
missionary. Whether he is talking over a cup of coffee
with a collaborator, lecturing to a graduate class of
specialists, teaching a reluctant group of freshman
engineers, or addressing a general audience of lay-
men—he is still preaching and seeking to make con-
verts. He will state theorems and he will discuss proofs
and he will hope that when he is done his audience will
know more mathematics than they did before. My aim
today is different—I] am not here to proselyte but to
enlighten—I seek not converts but friends. 1 do not
want to teach you what mathematics is, but only that it
is.

I call my subject mathematics—that’s what all my
colleagues call it, all over the world—and there, quite
possibly, is the beginning of confusion. The word
covers two disciplines—many more, in reality, but two,
at least two, in the same sense in which Snow speaks of
two cultures. In order to have some words with which
to refer to the ideas I want to discuss, I offer two
temporary and ad hoc neologisms. Mathematics, as the
word is customarily used, consists of at least two
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