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Day 1

1 If a1 < a2 < · · · < an be real numbers, prove that:
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2 Let ABC be a triangle. I is the incenter of ∆ABC and D is the meet point of AI and the cir-cumcircle of ∆ABC. Let E,F be on BD,CD, respectively such that IE, IF are perpendicularto BD,CD, respectively. If IE + IF = AD
2 , find the value of ∠BAC.

3 Let n be a positive integer. We call (a1, a2, · · · , an) a good n−tuple if ∑n
i=1 ai = 2n and theredoesn’t exist a set of ais such that the sum of them is equal to n. Find all good n−tuple.(For instance, (1, 1, 4) is a good 3−tuple, but (1, 2, 1, 2, 4) is not a good 5−tuple.)

Day 2

1 Let the positive integer n have at least for positive divisors and 0 < d1 < d2 < d3 < d4 be itsleast positive divisors. Find all positive integers n such that:
n = d21 + d22 + d23 + d24.

2 Let ABC be a triangle and AB < AC < BC. Let D,E be points on the side BC and the line
AB, respectively (A is between B,E) such that BD = BE = AC. The circumcircle of ∆BEDmeets the side AC at P and BP meets the circumcircle of ∆ABC at Q. Prove that:

AQ + CQ = BP.

3 If A = (a1, · · · , an) , B = (b1, · · · , bn) be 2 n−tuple that ai, bi = 0 or 1 for i = 1, 2, · · · , n, wedefine f(A,B) the number of 1 ≤ i ≤ n that ai 6= bi.For instance, if A = (0, 1, 1) , B = (1, 1, 0), then f(A,B) = 2.Now, let A = (a1, · · · , an) , B = (b1, · · · , bn) , C = (c1, · · · , cn) be 3 n−tuple, such that for
i = 1, 2, · · · , n, ai, bi, ci = 0 or 1 and f(A,B) = f(A,C) = f(B,C) = d. a) Prove that d is even.
b) Prove that there exists a n−tuple D = (d1, · · · , dn) that di = 0 or 1 for i = 1, 2, · · · , n, suchthat f(A,D) = f(B,D) = f(C,D) = d

2 .
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