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First Day

1. If x,y,u,v are positive real numbers, prove the inequality

XUFXVHYUHW XY uv
X+Y+U+V — X+y U+V

2. Let be given a circle with centé&d and a pointP outside the circle. A liné
passes througR and cuts the circle & andB. LetC be the point symmetric
to A with respect tdOP, and letm be the lineBC. Prove that all linesn have a
common point a$ varies.

3. Atetrahedro®A;B1C; is given. LetAy, Az € OAg, Ap, Az € OAq, Ax, Az € OAy
be points such that the planégB;C;,A2B,C, and A3B3Cs are parallel and
OA; > OA; > OAz > 0. LetV; be the volume of the tetrahedrddA BiC;
(i=1,2,3) andV be the volume 00OA;B,Cs. Prove tha¥; +V, + V3 > 3V.

Second Day

4. Let(xn) be the sequence of positive integers suchxhat 1 andx, < Xn+1 < 2n
for eachn € N. Show that for every positive integlkthere exist indiceg ssuch
thatx, — xs = k.

5. LetD,E,F be points on the sideBC,CA,AB of a triangleABC, respectively.
Suppose that the inradii of the triangs&F, BFD,CDE are all equal ta;. If rp
andr are the inradii of triangleBEF andABC respectively, prove thaf +r, =
r.

6. A continuous functiorf : R — R satisfies the condition§(1000 = 999 and
f(x)f(f(x)) =1 for all realx. Determinef (500).
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