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1. In a convex quadrilateral ABCD with AB = BC = CD, the diagonals
AC and BD are of different length and intersect at point E. Prove that
AE = DE if and only if ∠BAD + ∠ADC = 120◦. (Albania)

2. Find all functions f : R → R such that for all real x, y,

f(f(x) + y) = f(f(x)− y) + 4f(x)y.
(Bulgaria)

3. Determine all natural numbers n for which there exists a permutation σ
of numbers 1, 2, . . . , n such that the number√
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√
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√
· · ·+

√
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is rational. (Serbia)

4. Let n ≥ 3 be an integer. Let C1, C2, C3 be the circumferences of three
convex n-gons in a plane such that the intersection of any two of them
is a finite set of points. Find the maximum possible number of points in
C1 ∩ C2 ∩ C3. (Turkey)


