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. In the triangle ABC, the altitude at A, the bisector of ZB and the median at C
meet at a common point. Prove that the triangle ABC' is equilateral.

. Determine if there is a set S of 2011 positive integers so that for every pair m,n of
distinct elements of S, |m —n| = (m,n). Here (m,n) denotes the greatest common
divisor of m and n.

. Find all positive integers n such that

7 21 3T 1
COS — COS — COS — = .
n n n n+1

. Let n and k be positive integers with n > k > 2. For i = 1,...,n, let S; be a
' nonempty set of consecutive integers such that among any & of them, there are two
with nonempty intersection. Prove that there is a set X of k — 1 integers such that

each S;, i = 1,...,n contains at least one integer in X.
. Given z1,x2, -, 2z, > 0, n > 5, show that
T1Xo Tols TpX1 n—1
2 2 2 2 toot 2n < :
x5 + 5 + 22324 x5 + T3 + 2245 xz + 27 + 2w213 2
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