
47-th Bulgarian Mathematical Olympiad 1998
Third Round – April 25–26, 1998

First Day

1. Find the least integern ≥ 3 with the following property: For any coloring ofn
different pointsA1,A2, . . . ,An on a line such thatA1A2 = A2A3 = · · · = An−1An

in two colors, there are three pointsAi,A j,A2 j−i which have the same color.

2. LetABCD be a quadrilateral such thatAD =CD and∠DAB = ∠ABC < 90◦. The
line passing throughD and the midpoint ofBC intersectsAB at pointE. Prove
that∠BEC = ∠DAC.

3. Prove that there is no functionf : R
+ → R

+ such that

f (x)2 ≥ f (x + y)( f (x)+ y) for all x,y > 0.

Second Day

4. Let f (x) = x3−3x+1. Find the number of different real solutions of the equation
f ( f (x)) = 0.

5. A convex pentagonABCDE is inscribed in a circle with radiusR. Let rXY Z

denote the inradius of a triangleXYZ. Prove that

(a) cos∠CAB +cos∠ABC +cos∠BCA = 1+
rABC

R
;

(b) if rABC = rAED andrABD = rAEC, then△ABC ∼= △AED.

6. Show that the equationx2y2 = z2(z2− x2− y2) has no solution in positive inte-
gers.
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