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1. The vertices of a regular 2n-gon (with n > 2 an integer) are labelled with the
numbers 1,2, . . . ,2n in some order. Assume that the sum of the labels at any two
adjacent vertices equals the sum of the labels at the two diametrically opposite
vertices. Prove that this is possible if and only ifn is odd.

2. For every natural numbern, let Q(n) denote the sum of the decimal digits ofn.
Prove that there are infinitely many positive integersk with Q(3k) ≥ Q(3k+1).

3. LetP be a point inside a convex quadrilateralABCD. PointsK,L,M,N are given
on the sidesAB,BC,CD,DA respectively such thatPKBL andPMDN are paral-
lelograms. LetS,S1, andS2 be the areas ofABCD, PNAK, andPLCM. Prove
that √

S ≥
√

S1 +
√

S2.

4. A natural number is calledbright if it is the sum of a perfect square and a perfect
cube. Prove that ifr ands are any two positive integers, then

(a) there exist infinitely many positive integersn such that bothr +n ands+n
are bright;

(b) there exist infinitely many positive integersm such that bothrm andsm are
bright;
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