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1. Suppose thatO is a point inside a convex quadrilateralABCD such that

OA2 + OB2+ OC2 + OD2 = 2SABCD,

whereSABCD denotes the area ofABCD. Prove thatABCD is a square andO its
center. (Yugoslavia)

2. LetA = {A1,A2, . . . ,Ak} be a collection of subsets of ann-element setS. If for
any two elementsx,y ∈ S there is a subsetAi ∈ A containing exactly one of the
two elementsx,y, prove that 2k ≥ n. (Yugoslavia)

3. CirclesC1 andC2 touch each other externally atD, and touch a circleΓ internally
at B andC, respectively. LetA be an intersection point ofΓ and the common
tangent toC1 andC2 at D. LinesAB andAC meetC1 andC2 again atK andL,
respectively, and the lineBC meetsC1 again atM andC2 again atN. Show that
the linesAD,KM,LN are concurrent. (Greece)

4. Determine all functionsf : R → R that satisfy

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