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(The result is computed from the three problems with the highest scores)

points

problems

1.

There is a positive integer A. Two operations are allowed: increasing this number
by 9 and deleting a digit equal to 1 from any position. Is it always possible to obtain
A + 1 by applying these operations several times?

(Remark. If leading digit 1 is deleted, all leading zeros are deleted as well.)

Let C be a right angle in triangle ABC. On legs AC and BC the squares ACKL,
BCMN are constructed outside the triangle. If CE is an altitude of the triangle
prove that LEM is a right angle.

Eight rooks are placed on a 8 X 8 chessboard, so that no two rooks attack one
another. All squares of the board are divided between the rooks as follows. A
square where a rook is placed belongs to it. If a square is attacked by two rooks
then it belongs to the nearest rook; in case these two rooks are equidistant from
this square, each of them possesses a half of the square. Prove that every rook

possesses an equal area.

Each of 100 stones has a sticker showing its true weight. No two stones weight the
same. Mischievous Greg wants to rearrange stickers so that the sum of the
numbers on the stickers for any group containing from 1 to 99 stones is different

from the true weight of this group. Is it always possible?

A quadratic trinomial with integer coefficients is called admissible if its leading
coefficient is 1, its roots are integers and the absolute values of coefficients do not
exceed 2013. Basil has summed up all admissible quadratic trinomials. Prove that

the resulting trinomial has no real roots.



