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First Round

1. The knight-piece from the game of chess is modified so that it movesp fields
horizontally or vertically andq fields in the perpendicular direction. Also assume
that the chessboard is infinite. If the knight returns to the initial field aftern
moves, show thatn must be even.

2. A set ofn2 counters are labelled with 1,2, . . . ,n, each label appearingn times.
Can one arrange the counters on a line in such a way that for allx ∈ {1,2, . . . ,n},
between any two successive counters with the labelx there are exactlyx counters
(with labels different fromx)?

3. For every positive integern, define theremainder sum r(n) as the sum of the
remainders upon division ofn by each of the numbers 1 throughn. Prove that
if the larger of two consecutive integers is a power of 2, thenthese two numbers
have the same remainder sum.

4. In a triangleABC, A1,B1,C1 are symmetric toA,B,C with respect toB,C,A,
respectively. Given the pointsA1,B1,C1, construct the triangleABC.
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