23-rd Balkan Mathematical Olympiad
Agros, Cyprus — April 29, 2006

1. If a,b,c are positive numbers, prove the inequality

1 1 1 3
> .
al+b) b(l+o) ' c(l+a) ~ 1+abe (Greece)
2. Alinemintersects the side&B, AC and the extension &C beyondC of the tri-
angleABC at pointsD, F, E, respectively. The lines through poitsB,C which

are parallel tan meet the circumcircle of triangBC again at pointg\;, B;,Cy,
respectively. Show that the linégE, B,F, C;:D are concurrent. (Greece)

3. Determine all triplesm, n, p) of positive rational numbers such that the numbers
1 1 1

m-+ —, N + ) p +—

np pm mn

are integers. (Romania)

4. Letm be a positive integer. Find all positive integersuch that the sequence
(an)p_o defined byag = aand

an . :
an1=1{ 2 ffanfseven, forn=0,1,2,...
an+m if a,is odd
is periodic (there existd > 0 such thaty, 4 = a, for all n). (Bulgaria)
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