
Olympiad \Ariel Open" April 17, 2012

1. During several days of observation on a weather station it was noticed
that if it rained in the morning then the evening of the same day was
clear, and if it rained in the evening then the morning of the same day
was clear. During the period of observation there were 11 rainy days,
and there were 8 clear evenings and 9 clear mornings. How many days
did the observations last?

2. What number is greater 100101 or 101100.

3. Let A and B be quadratic matrices of the same size. It is known that
A2 = 0 and B2 = 0. Is it true that (A + B)2 = 0? (Zero means zero
matrix.)

4. There is a sheet of paper. One could cut it into 7, 11 or 16 pieces. Then
each of the pieces could be cut into 7, 11 or 16 pieces. This operation
could be carried out any number of times. Find the maximal number N
such that it is impossible to obtain N pieces as a result of the cutting.

5. A sequence of functions fn is de�ned recursively by: f0(x) = 1; fn+1(x) =∫ x
0 fn(t)dt. Which number is greater: f100(100) or 100.

6. There is an unlimited supply of equal regular tetrahedra. The four
faces of each tetrahedron are coloured in four di�erent colours. All
tetrahedra are coloured in exactly the same way. Pairs of these tetra-
hedra are taken and glued together face-to-face in an arbitrary way
to form a polyhedron with 6 triangular faces, but the colouring of the
polyhedra can be di�erent. How many di�erently coloured polyhedra
can be obtained by this procedure?

7. Let P (x) = ax2 + bx+ c be a quadratic polynomial with integral coef-
�cients (a 6= 0). Prove that there exists a quadratic polynomial R(x)
with integral coe�cients such that the polynomial P (R(x)) could be
decomposed into a product of two quadratic polynomials with integral
coe�cients.

8. Is it possible to pass around the chessboard with a knight in such a way
that each move permitted by the chess rules would be done precisely
once? (The knight must execute all possible moves on the chessboard.)


