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1. Find all functionsf : Q → Q such that

f (x + y)+ f (x− y) = 2 f (x)+2 f (y) for all x,y ∈ Q.

2. Two circlesC1 andC2 with centersM1 andM2 respectively intersect atA and
B. A point P is taken on the segmentAB so thatAP 6= BP. The line throughP
perpendicular toM1P intersectsC1 at C andD, and the line throughP perpen-
dicular toM2P intersectsC2 at E andF. Prove thatC,D,E,F are the vertices of
a rectangle.

3. (a) For which positive integersn is there a permutationx1, . . . ,xn of 1,2, . . . ,n
such thatk dividesx1 + · · ·+ xk for k = 1, . . . ,n?

(b) Does there exist an infinite sequencex1,x2, . . . containing every positive
integer exactly once such thatk dividesx1 + · · ·+ xk for everyk ∈ N?

4. Let n be a positive integer. Prove that the number of odd numbers among the
binomial coefficients
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is a power of two.
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