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Day 1

1 Find all pairwise relatively prime positive integers l,m, n such that
(l +m+ n)
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)
is an integer.

2 LetD,E,F be points on the sidesBC ,CA,AB respectively of a triangleABC. LinesAD,BE,CFintersect the circumcircle of ABC again at P ,Q,R, respectively.Show that:
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≥ 9

and find the cases of equality.
3 Denote by φ(n) for all n ∈ N the number of positive integer smaller than n and relatively primeto n. Also, denote by ω(n) for all n ∈ N the number of prime divisors of n. Given that φ(n)|n− 1and ω(n) ≤ 3. Prove that n is a prime number.
Day 2

1 Let x, y, z be positive real numbers satisfying x+ y + z = xyz. Prove that:
1√

1 + x2
+

1√
1 + y2

+
1√

1 + z2
≤ 3

2

2 Let I be the incenter of triangle ABC , O1 a circle through B tangent to CI , and O2 a circlethroughC tangent toBI. Prove thatO1,O2 and the circumcircle ofABC have a common point.

3 Let Fn be the set of all bijective functions f : {1, 2, . . . , n} → {1, 2, . . . , n} that satisfy theconditions:
1. f(k) ≤ k + 1 for all k ∈ {1, 2, . . . , n}2. f(k) 6= k for all k ∈ {2, 3, . . . , n}
Find the probability that f(1) 6= 1 for f randomly chosen from Fn.
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