
Kürsch́ak Mathematical Competition 1984

1. Rational numbersx, y andz satisfy the equation

x3 +3y3+9z3
−9xyz = 0.

Prove thatx = y = z = 0.

2. If the polynomialf (x) = xn + a1xn−1 + · · ·+ an−1x +1 has non-negative coeffi-
cients andn real roots, prove thatf (2) ≥ 3n.

3. Given aren + 1 pointsP1,P2, . . . ,Pn andQ in the plane, no three collinear. As-
sume that for any two different pointsPi andPj there is a pointPk such that the
pointQ lies inside the trianglePiPjPk. Prove thatn is an odd number.
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