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

points problems

1.  Whenever Tom cuts a whole pie or a piece of a pie into two pieces he always
makes the pieces equal by weight. Whenever he cuts it into a greater number
of pieces, he can make them of arbitrary weights but all these weights are

4 always different. As a result of several cuttings, Tom has split the pie into
17 pieces. Could it so happen that these pieces were all of equal weight?
(The pieces cannot be joined together.)
2. A 8 x 8 chess board has been repainted into several colors (each square
4 into one color). It turned out that if two squares are adjacent diagonally

or stand apart at a move of a knight then they are necessarily of different
colors. What is the minimal number of colors that could be used?

3. Five equilateral triangles are constructed in a manner shown in the figure
5 below. Three major triangles are equal, two minor triangles are also equal.
Find the angles of the triangle ABC.

B

A

4. Two pirates divide their catch of 25 gold coins of various values arranged
in a 5 x 5 shape. They take turns each picking a single coin from the edge
5 (a coin can be picked if there is no other coin to the left or to the right or
upwards or downwards from the selected one). Is it true that the first pirate
always can act so that he will get for sure at least half of the total catch?

5. There are N boa snakes, with jaws of sizes of 1 ¢cm, 2 cm, .., N cm. Each
boa snake can swallow an apple of any diameter (in cm) not greater than
the size of its jaw. However, it is impossible to determine the size of a boa
snake’s jaw by its appearance. In the evening, the boa snake keeper can give
any number of apples of any size to each of them. At night, a boa snake
will swallow all the apples that fit its jaw. What is the minimal number of
apples the keeper needs to distribute among his boa snakes to determine for
sure the jaw size of each boa snake?
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(The result is computed from the three problems with the highest scores.)

points problems

1. In a sequence of real numbers ay, as, ... each number starting from az equals
3 the average of two previous numbers. Prove that all the parabolas of the
form y = 22 + a,x + a,,1 (for n = 1,2,3,...) have a common point.

2. An arbitrary rectangle is split into right triangles as shown in the figure
below. Into every right triangle, a square is inscribed with its side lying on
the hypotenuse. What is greater: the area of the largest square or the sum
of the areas of the remaining three squares?

]

3. Whenever Tom cuts a whole pie or a piece of a pie into two pieces he always
makes the pieces equal by weight. Whenever he cuts it into a greater number
of pieces he can make them of arbitrary weights but all these weights are
always different. As a result of several cuttings, Tom has split the pie into
N pieces. Is it true that for any N > 10 all pieces could weigh the same?
(The pieces cannot be joined together.)

4. Is it true that the sum of internal dihedral angles at the base of a triangular
) pyramid is always less than the sum of the corresponding external dihedral
angles?

5.  There are 45 children in a math circle and some of them are friends. If you
split them in triples in any way, there will always be a triple where all three
are friends. Prove that the children can be split in triples in such a way that
each triple contains a pair of friends.



