1. soutézni série
7.10.2024
Uloha 1. Rozhodnéte, zda pro néjaky stouhelnik plati, ze pro zadné

n < 100 neni mozné vybrat n jeho stran a slozit z nich n-tthelnik
(mnohothelnikem mame na mysli nedegenerovany mnohothelnik).

(5 bodt)
Uloha 2. Pro kladné celé ¢islo n oznaéme M (n) nejvétsi celé &islo m
splnujici
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(10 bod)

Uloha 3. Kladné celé ¢islo nazveme jednickové, jestlize jeho dekadicky

zapis obsahuje pouze jednicky. Najdéte vSechny polynomy f s redlnymi

koeficienty, které zobrazi kazdé jednickové ¢islo na jednickové éislo.
(10 bodi)

Uloha 4. V kone¢né mnoziné M jsou celd ¢isla vétsi nez 1. Kazdé
kladné celé ¢islo ma v M bud délitele, nebo nesoudélné ¢islo. Dokazte,
ze existuji a,b € M takova, ze je ged(a, b) prvocislo. (15 bodu)
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Problem 1. Decide whether there exists a polygon with 100 vertices
with the following property: it is not possible to choose some n (for any
n € {3,4,...,99}) of its sides and rearrange them to form an n-gon
(polygon means a non-degenerate polygon). (5 points)

Problem 2. Given a positive integer n, let M (n) be the largest integer

m such that
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Evaluate

(10 points)

Problem 3. A repunit is a positive integer whose digits in base 10 are
all ones. Find all polynomials f with real coefficients such that if n is
a repunit, then so is f(n). (10 points)

Problem 4. Let M C {2,3,4,...} be a finite set with the following
property: for each positive integer n there exists m € M such that m|n
or ged(m,n) = 1. Prove that there exist a,b € M such that ged(a,b) is
a prime. (15 points)
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