14-th Balkan Mathematical Olympiad

Kalabaka, Greece — April 30, 1997

1. Suppose thdD is a point inside a convex quadrilatefdBCD such that
OA2 4+ OB? + OC? + OD? = 2Sgcp,

whereSagcp denotes the area é¢BCD. Prove thatABCD is a square an@ its
center. (Yugoslavia)

2. Leto/ = {A1,Ay,...,A¢} be a collection of subsets of arelement se8. If for
any two elementg,y € Sthere is a subs&}; € <7 containing exactly one of the
two elements, y, prove that £ > n. (Yugoslavia)

3. CirclesC; andC, touch each other externallyBt and touch a circl€ internally
at B andC, respectively. LefA be an intersection point df and the common
tangent taC; andC; atD. LinesAB andAC meetC; andC, again atk andL,
respectively, and the linBC meetsC; again atM andC, again atN. Show that
the linesAD, KM, LN are concurrent. (Greece)

4. Determine all function$ : R — R that satisfy

f(xf(x)+ f(y)) = f(x)2+y forallxy. (Bulgaria)

The IMO Compendium Group,
D. Djukic, V. Jankovic, I. Mati¢, N. Petrovit
www.imomath.com

www.imomath.com



