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Day 1

1 Find all positive integers n such that n* — 4n® + 22n? — 36n + 18 is a perfect square.

2 Let O be the circumcenter of acute triangle ABC. Point P is in the interior of triangle AOB.
Let D, E, F be the projections of P on the sides BC, C A, AB, respectively. Prove that the par-
allelogram consisting of F'E' and F'D as its adjacent sides lies inside triangle ABC.

3 In the complex plane, consider squares having the following property: the complex numbers
its vertex correspond to are exactly the roots of integer coefficients equation z* + pa3 + gz +
rx + s = 0. Find the minimum of square areas.

4 Let n be a positive integer, let the sets Ay, Ay, -+, A,,11 be non-empty subsets of the set
{1,2,--- ,n}. prove that there exist two disjoint non-empty subsets of the set {1,2,--- ,n+1}:
{i1,42, -+ ,ix} and {J1:792, " yJm} such that A, UA;, U---U Azk = Ajl @) A]’Q U---u Ajm-

Day 2

1 Given a trapezoid ABCD with AD || BC, E is a moving point on the side AB, let O, 0, be
the circumcenters of triangles AED, BEC, respectively. Prove that the length of 0,0 is a
constant value.

2 Given a positive integer n, find all integers (a1, as, - - - , a,,) satisfying the following conditions:
(D:ar+az+-+a,>n%(2):a?+a3+-+a2 <n3+1.

3 Assume that « and /3 are two roots of the equation: 22—z —1 = 0. Let a,, = O‘Z:gn, n=1,2---.
(1) Prove that for any positive integer n, we have a,, 1o = an11 + ay.
(2) Find all positive integers a and b, a < b, satisfying b | a,, — 2na™ for any positive integer n.

4 Assume that S = (aj, a2, - ,a,) consists of 0 and 1 and is the longest sequence of number,
which satisfies the following condition: Every two sections of successive 5 terms in the se-
quence of numbers S are different, i.e., for arbitrary 1 <i < j <n—4, (a;,a;11, @i+2, 4i+3, Qita)
and (aj, aj+1,aj42,a43,a;+4) are different. Prove that the first four terms and the last four
terms in the sequence are the same.
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