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First Day

1. In an acute-angled triangleABC, CD is the altitude. A line through the midpoint
M of sideAB meets the raysCA andCB at K andL respectively such thatCK =
CL. PointS is the circumcenter of the triangleCKL. Prove thatSD = SM.

2. Let 0< a < 1 be a real number. Prove that for all finite, strictly increasing
sequencesk1,k2, . . . ,kn of nonnegative integers we have the inequality
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3. Find all polynomialsW with integer coefficients satisfying the following consi-
tion: For every natural numbern, 2n −1 is divisible byW (n).

Second Day

4. A prime numberp and integersx,y,z with 0 < x < y < z < p are given. Show
that if the numbersx3,y3,z3 give the same remainder when divided byp, then
x2 + y2+ z2 is divisible byx + y + z.

5. The sphere inscribed in a tetrahedronABCD touches faceABC at pointH. An-
other sphere touches faceABC at O and the planes containing the other three
faces at points exterior to the faces. Prove that ifO is the circumcenter of trian-
gleABC, thenH is the orthocenter of that triangle.

6. Let n be an even positive integer. Show that there exists a permutation
(x1,x2, . . . ,xn) of the set{1,2, . . . ,n}, such that for eachi ∈ {1,2, . . . ,n},

xi+1 is one of the numbers 2xi, 2xi −1, 2xi −n, 2xi −n−1,

wherexn+1 = x1.
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