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– Individual
1 Given three infinite arithmetic progressions of natural numbers such that each of the numbers1,2,3,4,5,6,7 and 8 belongs to at least one of them, prove that the number 1980 also belongsto at least one of them.
2 A sequence of integers 1 = x1 < x2 < x3 < ... satisfies xn+1 ≤ 2n for all n. Show that everypositive integer k can be written as xj − xi for some i, j.
3 Prove that the sum of the six angles subtended at an interior point of a tetrahedron by its sixedges is greater than 540.
4 Prove that ∑ 1

i1i2...ik
= n is taken over all non-empty subsets {i1, i2, . . . , ik} of {1, 2, . . . , n}.

(The k is not fixed, so we are summing over all the 2n − 1 possible nonempty subsets.)
5 Let A1A2A3 be a triangle and, for 1 ≤ i ≤ 3, let Bi be an interior point of edge opposite Ai.Prove that the perpendicular bisectors of AiBi for 1 ≤ i ≤ 3 are not concurrent.
6 Let a1, a2, a3, . . . be a sequence of real numbers satisfying the inequality

|ak+m − ak − am| ≤ 1 for all k,m ∈ Z>0.

Show that the following inequality holds for all positive integers k,m∣∣∣ak
k
− am

m

∣∣∣ < 1

k
+

1

m
.

– Team
7 Find the greatest natural number n such there exist natural numbers x1, x2, . . . , xn and natural

a1 < a2 < . . . < an−1 satisfying the following equations for i = 1, 2, . . . , n− 1:
x1x2 . . . xn = 1980 and xi +

1980

xi
= ai.
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8 Let S be a set of 1980 points in the plane such that the distance between every pair of them isat least 1. Prove that S has a subset of 220 points such that the distance between every pairof them is at least√3.
9 Through the endpoints A and B of a diameter AB of a given circle, the tangents ` and m havebeen drawn. Let C 6= A be a point on ` and let q1, q2 be two rays from C. Ray qi cuts the circlein Di and Ei with Di between C and Ei, i = 1, 2. Rays AD1, AD2, AE1, AE2 meet m in therespective points M1,M2, N1, N2. Prove that M1M2 = N1N2.
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