4. soutéznil série

13.4.2026

Uloha 1. Najdéte vsechna linearni zobrazeni f : R"*" — R takova, ze
f(AB) = f(BA) pro vSechny dvojice matic A, B € R™*"™.
(10 bodu)

Uloha 2. Kouzelnici Hokus a Pokus se od minulého semestru pouéili
a své kouzlo ted predvadéji jinak. Stéle maji kruznici, nyni ovSem ne-
obarvenou. Béhem pfedstaveni odejde Hokus z mistnosti, nac¢ez necha
Pokus divaky vyznacit na kruznici sto riznych bodt. Pokus nasledné
jeden bod vymaze. Potom se vrati Hokus a pouze na zdkladé pozic
zbylych 99 bodi vyznaéi na kruznici (uzavienou) pulkruznici, na které
vymagzany bod lezel. Na kruznici neni poznat, jak je natocena. Dokazte,
Ze toto kouzlo jim muze fungovat. (10 bodu)

Uloha 3. Pro kazdé kladné celé m existuje celé k takové, Ze k nedéli
m + 22 + 32 pro zadn4 celd ¢isla z,y. Dokaite. (10 bodu)

Uloha 4. Necht (an)n>1 je posloupnost realnych ¢isel takova, ze fada
> o1 42 konverguje. Dokaite, Ze
1 n
lim — - =0.
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(10 bodi)
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Problem 1. Find all linear maps f : R™*" — R such that f(AB) =
f(BA) for all pairs of matrices A, B € R™*". (10 points)

Problem 2. Magicians Hokus and Pokus have took a lesson from the
last semester and are now performing their trick differently. They still
have a circle, but now it is uncolored. During the performance, Hokus
leaves the room, after which Pokus lets the audience mark one hundred
distinct points on the circle. Pokus then erases one point. Hokus then
returns and, based solely on the positions of the remaining 99 points,
marks a (closed) semicircle on the circle where the erased point was
located. The circle has no distinguishable rotation. Prove that this trick
can work. (10 points)

Problem 3. For every positive integer m, there exists an integer k
such that k does not divide m + x? 4 y? for any integers z,y. Prove.
(10 points)
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Problem 4. Let (a,)n>1 be a sequence of reals such that )
converges. Show that
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(10 points)
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