51-st Polish Mathematical Olympiad 1999/2000

Second Round
February 25-26, 2000

First Day

1. Prove or disprove that every positive rational numberlmawritten in the form
a2 +bd
c>+d”’

2. In the triangleABC the bisector of the anglgBAC meets the circumcircle of
AABC at the pointD # A. If K andL are the projections d8 andC onto line
AC, respectively, show tha&&D > BK + CL.

wherea, b, c,d are positive integers.

3. In the cells of tha x n board are writtem? different positive integers. In each
column of the chessboard the cell with the greatest numlzaidsed red. A set
Sof n cells is calledadmissible if no two cells fromS lie in the same column
or row. Prove that the admissible set of cells with the gigatem of numbers
contains at least one red cell.

Second Day

4. In a triangleABC with AB # AC, | is the incenter an® andE the intersection
points ofBlI andCl with the opposite sides of the triangle, respectively. Fld
possible measures afBAC for which the equalitypl = El can be satisfied.

5. Prove or disprove that there is a functibnN — N such that

f(f(n))=2n forallneN.

6. Letw be a quadratic polynomial with integer coefficients. Sugpbsat for each
integerx the valuew(x) is a perfect square. Prove thatis the square of a
polynomial.
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