19-th Balkan Mathematical Olympiad
Antalya, Turkey — April 27, 2002

1. PointsAg, Ay, ..., Ay (n > 4), no three of which are collinear, are given on the
plane. Some pairs of distinct points among them are conddntesegments
such that every point is connected to at least three othetgdProve that there
exist an integek > 1 and distinct point¥Xy, Xa, ..., Xok from the se{ Ay, ..., An}
such thatX; is connected t&;, 1 fori =1,2,...,2k, whereXy. 1 = X;.

2. The sequendey) is defined bya; = 20,a, = 30 anday » = 3a,.1 —an for every
n> 1. Find all positive integers for which 1+ 5anan1 is a perfect square.

3. Two circles with different radii intersect AtandB. Their common tangentdN
andST touch the first circle avl andSand the second circle &tandT. Show
that the orthocenters of triangl&8/N, AST, BMN, andBST are the vertices of
arectangle.

4. Determine all function$ : N — N such that for all positive integers

2n+2001< f(f(n))+ f(n) < 2n+2002
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