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Problem 1.

Let A, B € M,,(C) be such that AB2A = AB. Prove that:
a) (AB)? = AB.
b) (AB — BA)? = O,.

Problem 2.
Let a,b,c € R be such that

a+btce=ad’+02+2=1, P+ +S 41
We say that a function f is a Pali¢ function if f : R — R, f is continuous and satisfies
f(@)+ fy) + f(z) = flax + by + cz) + f(bx + cy + az) + f(cx + ay + bz)

for all z,y,z € R.

Prove that any Pali¢ function is infinitely many times differentiable and find all Pali¢ functions.

Problem 3.
Let o € C\ {0} and A € M,,(C), A # O, be such that

A? 4 (A*)2 = A - A%,

where A* = (Z)T. Prove that o € R, |a| < 2, and A- A* = A* - A.

Problem 4.
Let F be the family of all nonempty finite subsets of NU {0}. Find all positive real numbers a for
which the series 1

>

AeF beA

is convergent.
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