g
.:0

& AoPSOnline

Art of Problem Solving

AoPS Community 2001 Macedonia National Olympiad

Macedonia National Olympiad 2001

y (/[ /
Hm

www.artofproblemsolving.com/community/c3567
by WakeUp

1 Prove that if m and s are integers with ms = 20002°°!, then the equation mz? — sy? = 3 has no
integer solutions.

2 Does there exist a function f : N — N such that

f(f(n—1)= f(n+1)— f(n) foralln>2?

3 Let ABC be a scalene triangle and % be its circumcircle. Let ¢4, t5, tc be the tangents to £ at
A, B, C, respectively. Prove that points ABNto, CANtg, and BC Nty exist, and that they are
collinear.

4 Let Q be a family of subsets of M such that:

(i) If [AN B| > 2 for A, B € Q, then A = B; (ii) There exist different subsets A, B,C € Q with
|JANBNC| =1, (iii) Forevery A € Qand a € M A, there is a unique B € Q such thata € B
and AN B =0.

Prove that there are numbers p and s such that:

(1) Each a € M is contained in exactly p setsin Q; (2) |[A| =sforall A€ Q; (3) s+ 1> p.
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