3. soutézni série

15.4.2024

Uloha 1. Cisla 1,...,3n + 1 sefadime nadhodné. Jaka je pravdépodob-
nost, ze soucet prvnich m c¢isel neni délitelny tfemi pro zadné m =
1,2,...,3n+17 (10 bodu)

Uloha 2. Urcete vSechny dvakrat diferencovatelné funkce f : R — R
takové, ze (f'(z))* + f”(z) < 0,Vz € R. (10 bod)

Uloha 3. Lze uzavieny jednotkovy kruh rozdélit na dvé disjunktni
shodné ¢asti? (10 bodu)

Uloha 4. Uvazujme kone¢nou grupu G fadu n generovanou dvouprv-
kovou mnozinou {g, h}. Rozhodnéte, zda musi existovat posloupnost
ai,az,...,as, obsahujici kazdy prvek G pravé dvakrat, kde axiq1 €
{gag, hay}. (10 bodu)
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3rd contest series

April 15, 2024

Problem 1. We sort the numbers 1,...,3n + 1 randomly. What is
the probability that the sum of the first m numbers is not divisible by
three for any m =1,2,...,3n + 17 (10 points)

Problem 2. Determine all twice differentiable functions f : R — R
such that (f'(z))* + f"(z) < 0,Vz € R. (10 points)

Problem 3. Is it possible to decompose a closed disk into a union of
two disjoint congruent parts? (10 points)

Problem 4. Consider a finite group G of order n generated by the
two-element set {g,h}. Decide whether there must exist a sequence
ai,az, . .., az, containing each element of G exactly twice, where ay 1 €
{gak, hay}. (10 points)
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