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COMPETITION PROBLEMS

Do all problems 1-4. Each problem is worth 10 points. All answers are written in the booklet
provided, following the rules written in the Olympiad programme.

Probleml.
Let f be a continuous and decreasing real valued function, defined on [0%]

Prove the inequalities
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when do equalities hold?

Problem 2.

a) Prove that for every matrix X € M,(C) there exists a matrix Y € M,(C) such that Y3 = X2,
b) Prove that there exists a matrix A € M3(C) such that Z3 # A?forallZ € M;(C).

Problem3.
Let Ay, 4,, ..., A, be idempotent matrices (42 = 4;) in M,(R). Prove that
k k
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where N(4;) = n — rank(4;) and M, (R) is the set of square n x n matrices with real entries.

Problem4.

Let n = 1 be aninteger and let
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