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Problem 1: If the numbers a,b,c are non-negative real numbers, prove the inequality:
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Problem 2: Let k with center O be the excircle to triangle ABC and touches the lines AB and AC at 
point M and N respectively. The points P,Q are the intersection points of the segment MN with BO, 
CO respectively. The circles k1 and k2 are the circumsircles of △OMQ and △ONP respectively and
intersect at the points O and D.
a) Prove that the point D lies on k.
b) If E is the intersection point of CP and BQ, then prove that the length of the segment DE is the 
same as the radius of the incircle of triangle of △ABC.

Problem 3: Let n<50 be a natural number. On a board the numbers 1,2,3,...,n, 100-n,101-n,...,99 are 
written (the first and last n numbers from 1,2,...,99). Player A and B play a game, alternating moves,
and player A begins. Whoever is to make a move can either erase a number from the board, or 
change the number x with x+1. It is not allowed in any moment of the game on the board to have 
two equal numbers or a number, higher than 99. The person, that can't make a move, loses and the 
other player wins. Who will win the game if both players play optimal?

Problem 4: We colour the points on the number line in yellow, that can be represented as 89x+98y 
for some natural numbers x,y and the other whole numbers in blue. Is there a point on the number 
line, for which all the symmetric points to that point are different colour?
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Problem 5: If the numbers a,b,c are non-negative real numbers, such that at least two of them are 
positive, then find (if they exist) the maximal and minimal values of the expression
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Problem 6: Let △ABC be an acute triangle with orthocenter H. The angle bisectors of angles CAH 
and CBH intersect at point Q. The midpoint of the segments AB and CH are M,N respectively. 
a) Prove that the point Q  lies on the segment MN.
b) If the point Q is the midpoint of the segment MN, then find ∡ACB.

Problem 7: Solve the equation x3
( y+1)+ y3

(x+1)=43 in whole numbers.

Problem 8: We are given an n-gon with perimeter 2020, all sides of which are whole numbers. In 
every vertex of the n-gon, we write the remainder of the division of the lenghts on the sides, in 
which this vertex participates (the longer one to the shorter one). Find the biggest n, such that the 
sum of all the numbers, written on the vertices of the polygon can be 1320.


