23-rd Iberoamerican Mathematical Olympiad
September 23-24, 2008

First Day

=

. Theintegers 1, 2, ., 2008 are written one each square of a 2608008 board.
For every row and column the difference between the maximalnainimal of
the numbers is computed. L8tbe the sum of these 4016 numbers. Find the
largest possible value f&

2. Given a triangléABC, letr be the external bisector of ABC. Let P andQ be
the feet of perpendiculars fromandCtor. If CPNBA =M andAQNBC =N,
show thatMN, r, andAC pass through the same point.

3. LetP(x) = x4 mx -+ n be an integer polynomial that for eakly < Z satisfies:
If P(x) — P(y) isdivisible by 107, then x— y is divisible by 107 as well.
Prove that 10T m.

Second Day

4. Prove that there are no integ&randy such that

x2008 1 20081= 27,

5. LetX, Y, andZ be the points of the sideBC, CA, andAB of AABC. Let A,
B', andC’ be the circumcenters dfAZY, ABXZ, andCY X, respectively. Prove
that 4Sygc > Sagc With equality if and only ifAA’, BB', andCC’ pass through
the same point.

6. Biribol is a game played between two teams of 4 people each (team®fare n
fixed). Find all the possible values affor which it is possible to arrange a
tournament witm players in such a way that every couple of participants plays
a match in opposite teams exactly once.
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