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

points problems

4

1.

Several positive integers are written on a blackboard. The sum of any two of
them is a positive integer power of two (for example, 2,4,8,...). What is the
maximal possible number of different integers on the blackboard?

Twenty children, ten boys and ten girls, were standing in a line. Each boy
counted the number of children standing to the right of him. Each girl counted
the number of children standing to the left of her. Prove that the sums of
numbers counted by the boys and the girls are the same.

There is a 19 X 19 board. Is it possible to mark some 1 x 1 squares so that each
of 10 x 10 squares contains different number of marked squares?

On a circle, there are 1000 nonzero real numbers painted black and white in
turn. Each black number is equal to the sum of two white numbers adjacent to
it, and each white number is equal to the product of two black numbers
adjacent to it. What are the possible values of the total sum of 1000 numbers?

A point in the plane is called a node if both its coordinates are integers.
Consider a triangle with vertices at nodes containing exactly two nodes inside.
Prove that the straight line connecting these nodes either passes through a
vertex or is parallel to a side of the triangle.

Let ABC be a right-angled triangle, I its incenter and B,, A, points of tangency
of the incircle with the legs AC and BC respectively.

Let the perpendicular dropped to Al from A, and the perpendicular dropped to
BI from B, meet at point P. Prove that the lines CP and AB are perpendicular.

Two teams A and B play a school ping pong tournament. The team A consists of
m students, and the team B consists of n students where m # n.

There is only one ping pong table to play and the tournament is organized as
follows. Two students from different teams start to play while other players
form a line waiting for their turn to play. After each game the first player in the
line replaces the member of the same team at the table and plays with the
remaining player. The replaced player then goes to the end of the line. Prove
that every two players from the opposite teams will eventually play against
each other.



