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Day 1

1 Leta,b,c € {0,1,2,---,9}.The quadratic equation az? + bz + ¢ = 0 has a rational root. Prove
that the three-digit number abc is not a prime number.

2 Forany set A = {aj, a2, - ,an}, let P(A) = ajas - am. Letn = (*33°), and let Aj, Ay, -+, A,
be all 99-element subsets of {1,2,---,2010}. Prove that 2010| >_7 ; P(4;).

3 The incircle of triangle ABC touches BC at D and AB at F, intersects the line AD again at H

; ; FDxHK __
and the line C'F again at K. Prove that 37557 = 3

4 Let a and b be positive integers such that 1 < a < b < 100. If there exists a positive integer k
such that ab|a* + b*, we say that the pair (a,b) is good. Determine the number of good pairs.

Day 2
1 ABC is a triangle with aright angle at C. M, and M, are two arbitrary points inside ABC, and
M is the midpoint of M, M,. The extensions of BM;, BM and BM, intersect AC at Ny, N and
N, respectively.
M N M;N: MN
Prove that Bt + Z52 > 2537
2 Let N* be the set of positive integers. Define a; = 2,and forn =1,2,...,
1 1 1 1
=min{\|—+ — 4 —+- <1, AeN
ap+1 = min{ ’a1+a2+ an+)\<, e N*}
Prove that a,, 1 = a% —ap+1forn=1,2,....
3 Let n be a positive integer. The real numbers ay,as, -+ ,a, and ry,rs,--- , 7, are such that
ap<az <o <apand0 <y <rp < oo K
Prove that 7", >°%_; a;a; min(r;, ;) >0
4 Ay, Ao, - -+, Ag are fixed points on a circle. Determine the smallest positive integer n such that
among any n triangles with these eight points as vertices, two of them will have a common
side.
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