
13-th Hellenic Mathematical Olympiad 1996

Seniors

1. In a triangleABC, pointsD,E,Z,H,Θ are the midpoints of segmentsBC,AD,BD,ED,EZ,
respectively. LinesBE andHΘ intersectAC at I andK, respectively. Prove that:

(a) AK = 3CK;

(b) HK = 3HΘ;

(c) BE = 3EI;

(d) the area ofABC is 32 times the area ofEΘH.

2. In a triangleABC, AD,BE,CZ are the altitudes andH the orthocenter. LetAI
andAΘ be the internal and external bisectors of angleA, and letM,N be the
midpoints ofBC,AH, respectively.

(a) Prove thatMN is perpendicular toEZ.

(b) Prove that ifMN meetsAI andAΘ atK andL, thenKL = AH.

3. Prove that among 81 natural numbers whose prime divisors are in the set{2,3,5}
there exist four numbers whose product is the fourth power ofan integer.

4. Find the number of functionsf : {1,2, . . . ,n} → {1995,1996} such thatf (1)+
f (2)+ · · ·+ f (1996) is odd.
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