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1. PlayersA andB are playing a game on a 100×100 chessboard. In the beginning
A has a marker on the lower left square whereasB has a marker on the lower right
square. WithA starting, the players alternately move their marker horizontally
or vertically to an adjacent square. Prove thatA can always play so that after
finitely many moves his marker lies on the same square asB’s marker.

2. A rational numberx is given. Show that there are only finitely many triples
(a,b,c) of integers witha < 0 andb2−4ac = 5 for whichax2 + bx + c > 0.

3. Circlesk1 andk2 meet at two distinct pointsA andB. Two lines throughB meet
k1 atC andD andk2 at E andF, respectively, so thatB lies on the segmentsCE
andDF. Let M be the midpoint ofCE andN that ofDF . Prove that the triangles
ACD, AEF, andAMN are similar.

4. We consider closed polygonal linesP1P2 . . .PnP1 (n ≥ 3), where no two of then
pointsP1, . . . ,Pn are collinear. LetA(n) be the largest possible number of self-

intersections of such a polygonal line. Prove thatA(n) = n(n−3)
2 for n odd and

A(n) = n(n−4)
2 +1 for n even.
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