
17-th Balkan Mathematical Olympiad
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1. [BMO 1997#4] Determine all functionsf : R → R that satisfy

f (x f (x)+ f (y)) = f (x)2 + y for all x,y. (Albania)

2. LetABC be a scalene triangle andE be a point on the medianAD. PointF is the
orthogonal projection ofE ontoBC. Let M be a point on the segmentEF, and
N,P be the orthogonal projections ofM ontoAC andAB respectively. Prove that
the bisectors of the anglesPMN andPEN are parallel.

3. Find the maximal number of rectangles 1× 10
√

2 that can be cut off from a
rectangle 50×90 by using cuts parallel to the edges of the big rectangle.

(Yugoslavia)

4. A positive integer is apower if it is of the form ts for some integerst,s ≥ 2.
Prove that for any natural numbern there exists a setA of positive integers with
the following properties:

(i) A hasn elements;

(ii) Every element ofA is a power;

(iii) For any 2≤ k ≤ n and anyr1, . . . ,rk ∈ A,
r1 + · · ·+ rk

k
is a power.
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