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1. Prove that for any real numbepsg,r, ¢,

pcog ¢ + gsing cosp + rsir ¢ > % (p+r— \ /(p—r)2+q2> .

2. A museum has the shape of a (not necessarily convexjo8. Prove thah
custodians can be positioned so as to control all of the nmi'sespace.

3. For any permutatiop of the set{1,2,...,n}, let us denote
d(p) =[p(1) =1/ +[p(2) = 2| +---+[p(n) —n.

Leti(p) be the number of inversions @f i.e. the number of pairs€i < j<n
with p(i) > p(j). Prove that(p) < d(p).

4. Prove that in all triangleABC with /A = 2/B the distance fron€ to A and to
the perpendicular bisector 8B are in the same ratio.

5. In a group of mathematicians everybody has at least ceediifriendship is a
symmetric relation). Show that there is a mathematiciamfihose friends
have average number of friends not smaller than the avenagéer of friends
in the whole group.

6. The selN is partitioned into three (disjoint) subsets, Ay, Az. Prove that at least
one of them has the following property: There exists a pasiiumbem such
that for anyk one can find numbers < ay < --- < & in that subset satisfying
ajr1—aj<mforj=1,... k-1.
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