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(The result is computed from the three problems with the highest scores; the scores for the individual

parts of a single problem are summed.)
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An integer N is a product of two consecutive positive integers. Prove that

one can write two decimal digits from the right of this integer so that the result is a
perfect square;

if N>12 then this can be fulfilled in the unique way.

Points K and M are chosen on sides AB and BC of triangle ABC respectively such
that KM||AC. Segments AM and KC meet at point O. It is known that AK=A0
and KM=MZC. Prove that AM=KB.

Given a cell strip (1 cell wide), infinite in both directions. Two cells of the strip are
traps, and there are N cells between them. Initially, a grasshopper sits in one of

these N cells. At each move, we choose a nonnegative integer, and then the
grasshopper jumps to the left or to the right (at its choice) over the chosen number
of cells. At any moment, we see where the grasshopper is. For which values N we

can choose integers so that the grasshopper will fall into a trap independently of its
initial position and of chosen directions for its jumps?

Several (a finite number) of points in the plane are painted in four colors (all colors
appear). No three of these points are collinear. Prove that there exist three distinct
(possibly intersecting) triangles with painted vertices such that the vertices of each
of them are painted into three distinct colors, and each triangle contains no colored
points in its interior.

99 children stand along a circle. Initially, each of them has a ball. Each minute, each
child having a ball throws it to one of his neighbors. If some child simultaneously
gets two balls from his neighbors, then one of these balls vanishes forever. What is
the least possible period after which there can appear only one ball left?

Do there exist positive integers a, b, ¢, d such that
a Cc a Cc

s + E—l, 2 + 5—2008

A convex quadrangle ABCD has no parallel sides. The angles between diagonal AC

and the sides of the quadrangle are equal (in some order) 16°, 19°, 55° and 55°. Find

all possible values of the acute angle between diagonals A C'and BD.



