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1. Prove that for any integern > 3 there exist infinitely many non-constant arith-
metic progressions of lengthn−1 whose terms are positive integers whose prod-
uct is a perfectn-th power.

2. For a regularn-gon, letM be the set of the lengths of the segments joining its
vertices. Show that the sum of the squares of the elements ofM is greater than
twice the area of the polygon.

3. Prove that for any non-zero real numbersa,b,c,

(b + c−a)2

(b + c)2+ a2 +
(c + a−b)2

(c + a)2+ b2 +
(a + b− c)2

(a + b)2+ c2 ≥
3
5

.

4. Let a functiong : N0 → N0 satisfyg(0) = 0 andg(n) = n− g(g(n−1)) for all
n ≥ 1. Prove that:

(a) g(k) ≥ g(k−1) for any positive integerk.

(b) There is nok such thatg(k−1) = g(k) = g(k +1).
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