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Time allowed: 4 hours

1. Given a circleγ and a pointP inside it, find the maximum and minimum value
of the sum of the lengths of two perpendicular chords ofγ passing throughP.

2. Find all prime numbersp for which
2p−1−1

p
is a perfect square.

3. Find all functionsf : R → R satisfying the condition

f (x− f (y)) = 1+ x− y for all x,y ∈ R.

4. Let X be a set ofn elements andk be a positive integer. Consider the familyEk

of all k-tuples(E1, . . . ,Ek) with Ei ⊆ X for eachi. Evaluate the sums

∑
(E1,...,Ek)∈Ek

|E1∩·· ·∩Ek| and ∑
(E1,...,Ek)∈Ek

|E1∪·· ·∪Ek|.
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