G. Pdlya, How to Solve It

If you can't solve a problem, then there is an easier problem you can solve: find it.

Summary taken from G. Polya, "How to Solve It", 2nded., Princeton University Press 1957,1SBN 0-

691-080976.

1. UNDERSTANDING THE PROBLEM
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First. You have to understand the problem.

What is the unknown? What are the data? What is the @ndtion?

Isit pasgble to satisfy the condtion? Isthe condtion sufficient to determine the
unknown? Or isit insufficient? Or redundant? Or contradictory?

Draw afigure. Introduce suitable notation.

Separate the various parts of the condtion. Can you write them down?

2. DEVISING APLAN
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Sewnd. Findthe mnredion ketween the data and the unknown. Y ou may be obliged to
consider auxili ary problemsif an immediate conredion canna be found.Y ou shoud
obtain eventually a plan of the solution.

Have you seen it before?Or have you seen the same problem in a dlightly diff erent form?
Do you know a related problem? Do you know atheorem that could be useful ?

Look at the unknown! And try to think of afamili ar problem having the same or asimil ar
unknown.

Hereisa problemrelated to yours and solved before. Could you useit? Could you wseits
result? Could you wse its method? Shoud you introduce some auxili ary element in order
to make its use posshle?

Could you restate the problem? Could you restate it still differently? Go bad to
definitions.

If you cannat solve the propased problem try to solve first some related problem. Could
youimagine amore accesblerelated problem? A more general problem? A more
spedal problem? An analogous problem? Could you solve apart of the problem? Keep
only apart of the condtion, dop the other part; how far is the unknown then determined,
how can it vary? Could you derive something useful from the data?Could you think of
other data gppropriate to determine the unknown? Could you change the unknown o
data, or both if necessary, so that the new unknown and the new data ae neaer to eah
other?

Did you wee dl the data?Did you wse the whole mndtion? Have you taken into acaourt
all esential nations involved in the problem?

3. CARRYING OUT THE PLAN
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Third. Carry out your plan.
Carrying out your plan of the solution, check each step. Can you see dealy that the step
iscorred? Can you provethat it is corred?

4. Looking Badk
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Fourth. Examine the solution oliained.

Can you check the result? Can you ched the agument?

Can you cerive the solution dff erently? Can you seeit at aglance?
Can you wese the result, or the method, for some other problem?

5. Addendum [nat in Polya s bodk, bu worth considering for teading and studies)
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Finally. Think abou how one might generali ze the problem.

George Polya (1887-1985) worked in probability, analysis, number theory, geometry, combinatorics and mathematical physics
while at the University of Budapest, Brown University, and Stanford University.



