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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.)

points

problems

1.

2010 ships deliver bananas, lemons and pineapples from South America to Russia.
The number of bananas on each ship equals the number of lemons on the other
ships altogether, and the number of lemons on each ship equals the number of
pineapples on the other ships altogether. Prove that the total number of fruits is a

multiple of 31.

A function f(x) has the following feature: each line in the xy-plane has an equal
number of common points with the graph y = f(x) and with the parabola y = x2.

Prove that f(x) is identically equal to x2.

Is it possible to cover the surface of a regular octahedron by several regular
hexagons without gaps and overlaps? (A regular octahedron has 6 vertices, all

facets are equilateral triangles, and each vertex belongs to 4 facets.)

Baron Muenchhausen suggests to choose a non-constant polynomial P(x) with
integer nonnegative coefficients and to let him know the values P(2) and P(P(Z))
only. He claims that from this data he always can restore the polynomial chosen.

Isn’t the baron wrong?

A needle lies on the plane. One can rotate it in 45° around any of its endpoints. Is it
possible that after some number of such rotations the needle occupies the initial

position but its endpoints are interchanged? (Consider the needle as a segment.)



