2. soutézni série

11.3.2024

Uloha 1. Ukaite, Ze pro kazdé n > 2 piirozené existuje spojité zobra-
zeni h : R? — R2, pro néz h" je omezené, ale h¥, k=1,...,n — 1 jsou
neomezené. Symbolem h¥ rozumime k-nasobné slozeni zobrazeni h.

Uloha 2. Bud S mnozina viech piirozengch é&isel, ktera nejsou délitelna
zadnym prvocislem vétsim nez 3. Ukazte, ze kazdé prirozené Cislo je
souctem nékolika (mize byt jen jeden) rtznych prvka S, z nichz zadny

neni nasobkem jiného.

Uloha 3. Bud M alespoini dvouprvkova koneéna mnozina. Najdéte bi-
narni operaci o na M umoznujici kraceni zprava, ktera neni nikde aso-
ciativni. Tj.

Va,b,c € M : [(aocc=boc)= (a=0b)] &[ao(boc)# (aob)oc].

Uloha 4. Pro kazdou dvojici («a, ) nezdpornych realnych é&isel spliiu-
jicich oo 4+ B > 2 najdéte vSechny funkce f : R — R takové, Ze

f@)f(y) < flzy) + oz + By

pro vSechna realna z, y.
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Problem 1. Show that for every integer n > 2 there exists a conti-
nuous mapping h : R? — R? such that A" is bounded but h*, k =
1,...,n— 1 are unbounded. By h"™ we understand the n-fold composi-
tion of the mapping h.

Problem 2. Let S be the set of all positive integers that are not
divisible by any prime larger than 3. Show that each positive integer
is the sum of some distinct elements (it can be just one) from S, such
that no summand is a multiple of any other.

Problem 3. Let M be a finite set with at least 2 elements. Find a
binary operation o on M that allows right cancellation and is nowhere
associative, i.e.

Va,b,c e M : [(aoc=boc)=(a=0b)] &[ao(boc)# (aob)oc|.

Problem 4. For each pair (a, 3) of non-negative reals with a+ 5 > 2,
determine all functions f : R — R, such that

f@)f(y) < fley) + ax+ By

for all reals z, y.
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