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0 0 0O O O &quot;How to Solve It&quot; is a wonderful book! This I realized when I first read right through it as
a student many years ago, but it has taken me a long time to appreciate just how wonderful it is. Why is that? One
part of the answer is that the book is unique. In all my years as a student and teacher, | have never seen another that
lives up to George Polya’s title by teaching you how to go about solvingproblems. A. H. Schoenfeld correctly
described its importance in his 1987 article &quot;Polya, Problem Solving, and Education&quot; inMatheraatics
Magazine. &quot;For mathematics education and the world of problem solving it marked a line of demarcation
between two eras, problem solving before and after Polya.&quot; It is one of the most successful mathematics
books ever written, having sold over a million copies and been translated intoseventeen languages since it first
appeared in 1945. Polya later wrote two more books about the art of doing mathematics, Matheraatics and
Plausible Reasoning (1954) and Mathematical Discovery (two volumes, 1964 and 1965). The book's title makes it
seem that it is directed only toward students, but in fact it is addressed just as much to their teachers. Indeed, as
Polya remarks in his introduction, the first part of the book takes the teacher’s viewpoint more often than the
student's. Everybody gains that way. The student who reads the book on his own will find that overhearing Polya's
comments to his non-existent teacher can bring that deskable person into being, as an imaginary but very helpful
figure leaning over one's shoulder. This is what happened to me, and naturally I made heavy use of the remarks I'd
found most important when | myself started teaching a few years later. But it was some time before | read the book
again, and when | did, I suddenly realized that it was even more valuable than I'd thought! Many of Polya's remarks
that hadn't helped me as a student now made me a better teacher of those whose problems had differed from mine.
Polya had met many more students than | had, and had obviously thought very hard about how to best help all of
them learn mathematics. Perhaps his most important point is that learning must be active. As he said in a lecture on
teaching, &quot;Mathematics, you see, is not a spectator sport. To understand mathematics means to be able to do
mathematics. And what does it mean [to be] doing mathematics? In the first place, it means to be able to solve
mathematical problems.&quot; It is often said that to teach any subject well, one has to understand it &quot;at least
as well as one's students do.&quot; It is a paradoxical truth that to teach mathematics well, one must also know how
to misunderstand it at least to the extent one's students do! If a teacher's statement can be parsed in two or more
ways, it goes without saying that some students will understand it one way and others another, with results that can
vary from the hilarious to the tragic. J. E. Littlewood gives two amusing examples of assumptions that can easily be
made unconsciously and misleadingly. First, he remarks that the description of thecoordinate axes (&quot;Ox and
Oy as in 2 dimensions, Oz vertical&quot;) in Lamb's book Mechanics is incorrect for him, since he always worked
in an armchair with his feet up! Then, after asking how his reader would present the picture of a closed curve lying
all on one side of its tangent, he states that there are four main schools (to left or fight of vertical tangent, or above
or below horizontal one) and that by lecturing without a figure, presuming that the curve was to the fight of its
vertical tangent, he had unwittingly made nonsense for the other three schools. | know of no better remedy for such
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presumptions than Polya's counsel: before trying to solve a problem, the student should demonstrate his or her
understanding of its statement, preferably to a real teacher, but in lieu of that, to an imagined one. Experienced
mathematicians know that often the hardest part of researching a problem is understanding precisely what that
problem says. They often follow Polya's wise advice: &quot;If you can't solve a problem, then there is an easier
problem you can'tsolve: find it.&quot; 0 DO 0000000 OOODOO OO OO How to Solve It was written
in German during Polya’s time in Zurich, which ended in 1940, when the European situation forced him to leave

for the United States. Despite the book's eventual success, four publishers rejected the English version before
Princeton University Press brought it out in 1945. In their hands,How to Solve It rapidly became--- and continues

to be ---one of the most successful mathematical books of all time.
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