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1 Day 1

Problem 1 a) If x, y, z, t are real numbers, prove that this inequality holds:

(x(y + z) + y(z + t) + z(t+ x) + t(x+ y))2 ≥ 8(x+ z)(y + t)(xz + yt)

b) Is the number of quadruplets (x, y, z, t) of pairwise distinct whole numbers
for which equality occurs finite or infinite?

Problem 2 On the sides BC and CA of the acute 4ABC, outside of the
triangle, the squares CBA1M and ACNB1 are constructed. Prove that the
intersection point of AA1 and BB1 lies on the height CC1 of 4ABC.

Problem 3 We’ll call a L-mino a 2 × 2 square with one of the 1 × 1 squares
removed.
a) 8 L-minos have been cut out from a 5× 5 square. Only a 1× 1 square is left.
Which one from the original 25 could it have been?
b) Find all pairs of natural numbers (m;n), m ≤ n, for which one can cover a
m×n rectangle with a couple of layers of L-minos, such that none of them stick
out of the rectangle and every 1 × 1 square of the rectangle is covered by the
same number of L-minos.

Problem 4 Find the smallest positive integer d, such that for every m ∈ N
there exist natural numbers a > b > c in the interval [m4 + 2,m4 +m2 + dm],
such that c divides ab.
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2 Day 2
Problem 5 The lines a and b are parallel and the distance between them is 1.
The square ABCD has a side length of 1. The line a intersects AB and BC at
points M , P respectively. The line b intersects CD and DA at N,Q respectively.
Find the angle between the lines MN and PQ, which intersect inside the square.

Problem 6 If a, b, c are positive real numbers, for which abc(a + b + c) = 3,
then find (if it exists) the smallest value of the expression (a+ b)(a+ c).

Problem 7 Find all prime numbers p, such that for all (not necessarily distinct)
natural numbers x and y, p divides the expression (x+ y)19 − x19 − y19.

Problem 8 The numbers k,m, n are natural numbers bigger than 2. At every
vertex of a regular n-gon a whole number is written from the interval [0,m]. A
move consists of adding 1 to the numbers written at two adjacent vertices. We
are allowed to make at most k moves with each two adjacent vertices. For which
values of m,n and k can we always be sure that after a series of moves all the
numbers can be equal, independent of what the original numbers were?
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