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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
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A paper triangle with some angle equal to a is cut into several triangles. Is it
possible that all angles of all the triangles obtained are smaller than « if

a=70°

a = 80°?

A pointlike grasshopper is sitting at point P of the real axis. Points 0 and 1 are traps.

At each move, we choose a positive number, and then the grasshopper jumps to
the left or to the right (at its choice) over the distance equal to this number. At any

moment we see where the grasshopper is. For which points P we can choose

numbers so that the grasshopper will fall into a trap independently of chosen
directions for its jumps?

A polynomial of degree n > 1 has n distinct roots x4, x5, ..., x,,. Its derivative has
roots yi,¥a, ..., Yn—1- Prove the inequality
X +otxn YA+ Yaa
>
n n—1

Each of boys Pete and Basil drew a convex quadrilateral having no parallel sides.
Then each of boys drew a diagonal in his quadrangle and calculated the angles
between this diagonal and the sides of the quadrangle. Pete obtained numbers
a,a, and y (in some order), and Basil obtained the same numbers (possibly in
different order). Prove that the angles between diagonals of Pete's quadrilateral are
the same as the angles between the diagonals of Basil's quadrilateral.

All positive integers are written down in a row in some order (each number occurs
exactly once). Does there necessarily exist some segment of this row (containing
more than one number) such that the sum of all the numbers in this segment is a
prime number? (The segment should not necessarily begin from the first number in
the row.)

Eleven wizards are blindfolded, and caps of some of 1000 colors are put on their
heads. Then their eyes are unbind, and each of the wizards sees all caps except his
own one. Then at the same moment each of the wizards shows one of two cards,
white or black, to all others. Finally, after that all of them must simultaneously
guess the colors of their caps. Can they arrange this? (Before the procedure the
wizards may coordinate their further behavior; the wizards know possible 1000
colors of caps.)

Given two circles and three lines such that each line cuts chords of equal length in
these circles. The points of intersection of these lines form a triangle. Prove that its
circumcircle passes through the midpoint of the segment connecting the centres of
the given circles.



