
HEURISTICS FOR PROBLEM SOLVING

MA444H

(1) Search for a pattern.
(2) Draw a figure.
(3) Formulate an equivalent problem.
(4) Modify the problem.
(5) Choose effective notation.
(6) Exploit symmetry.
(7) Divide into cases.
(8) Work backward.
(9) Argue by contradiction.
(10) Pursue parity.
(11) Consider extreme cases.
(12) Generalize.

1. Let Sn,0, Sn,1 and Sn,2 denote the sum of every third element in
the nth row of Pascal’s Triangle, beginning on the left with the first
element, the second element, and the third element respectively. Make
a conjecture concerning the value of S100,1.

2. If a and b are positive integers with no common factor, show that[a
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Here [x] is the greatest integer not exceeding x.

3. A chord of constant length slides around in a semicircle. The mid-
point of the chord and the projection of its ends upon the base from
the vertices of a triangle. Prove that the triangle is isosceles and never
changes its shape.

4. Find a general formula for the nth derivative of f(x) = 1/(1− x2).

5. Given positive numbers a, b, c, d, prove that

a3 + b3 + c3

a+ b+ c
+
b3 + c3 + d3

b+ c+ d
+
c3 + d3 + a3

c+ d+ a
+
d3 + a3 + b3

d+ a+ b
> a2+b2+c2+d2.
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