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Day 1

1 In a convex quadrilateral (in the plane) with the area of 32 cm? the sum of two opposite sides
and a diagonal is 16 cm. Determine all the possible values that the other diagonal can have.

2 Let P (x) = 2? — 2 and Pj(z) = P1(Pj_1(z)) for j= 2,... Prove that for any positive integer n
the roots of the equation P,,(x) = z are all real and distinct.

3 A boxwhose shape is a parallelepiped can be completely filled with cubes of side 1. If we putin
it the maximum possible number of cubes, each of volume 2, with the sides parallel to those of
the box, then exactly 40 percent of the volume of the box is occupied. Determine the possible
dimensions of the box.

Day 2

1 Determine the greatest number, who is the product of some positive integers, and the sum of
these numbers is 1976.

2 We consider the following system

with ¢ = 2p:

1171 + ...+ G19Tq = 0,
2171 + ... + G¢%Tq = 0,

. ey

Ap1T1 + ...+ apgrqg = 0,
in which every coefficient is an element from the set {—1,0, 1}. Prove that there exists a solu-
tion z1, ..., z, for the system with the properties:
a)allzj,j =1,...,qare integers;
b.) there exists at least one j for which z; # 0;

c.)|z;| <qgforanyj=1,...,¢q

3 A sequence (u,,) is defined by

up =2 u = un+1:un(ui_1—2)—u1 forn=1,...
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Prove that for any positive integer n we have

fup] = @' —C1™)
(where [z] denotes the smallest integer < z)
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