South Eastern European Mathematical
SEEMOUS 20138 Olympiad for University Students
Iasi, Romania
March 1, 2018

FEBRUARY 27-MARCH 4, IAS], ROMANIA

COMPETITION PROBLEMS

Problem 1. Let f:[0,1] — (0,1) be a Riemann integrable function. Show that
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Problem 2. Let m,n,p,q > 1 and let the matrices A € M,,,(R), B € M, ,(R),
CeM,,R), De M,,(R) be such that

A'=BCD, B'=CDA, C'=DAB, D'= ABC.
Prove that (ABCD)* = ABCD.

Problem 3. Let A, B € Myg3(R) such that AB = BA and A?"1® = B2018 = [ where
I is the identity matrix. Prove that if Tr(AB) = 2018, then Tr A = Tr B.

Problem 4. (a) Let f : R — R be a polynomial function. Prove that
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(b) Let f be a function which has a Taylor series expansion at 0 with radius of convergence

R = oo. Prove that if Z £™(0) converges absolutely then / e * f(z) dz converges and
0

n=0

S0 = [ e



