
8-th Macedonian Mathematical Olympiad 2001

1. Prove that ifm ands are integers withms = 20002001, then the equationmx2−
sy2 = 3 has no integer solutions.

2. Does there exist a functionf : N → N such that

f ( f (n−1)) = f (n +1)− f (n) for all n ≥ 2?

3. Let ABC be a scalene triangle andk be its circumcircle. LettA,tB,tC be the
tangents tok at A,B,C, respectively. Prove that pointsAB∩ tC, AC ∩ tB, and
BC∩ tA exist, and that they are collinear.

4. LetΩ be a family of subsets ofM such that:

(i) If |A∩B| ≥ 2 for A,B ∈ Ω, thenA = B;

(ii) There exist different subsetsA,B,C ∈ Ω with |A∩B∩C|= 1;

(iii) For everyA ∈ Ω anda ∈ M \A, there is a uniqueB ∈ Ω such thata ∈ B and
A∩B = /0.

Prove that there are numbersp ands such that:

(1) Eacha ∈ M is contained in exactlyp sets inΩ;

(2) |A| = s for all A ∈ Ω;

(3) s+1≥ p.
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