1. domaci série

Ulohy budou pfedvadény na seminéii 4. 3. 2024

Uloha 1 (E). Uréete viechna piirozend ¢isla n takova, Ze mnozinu
A={n,n+1,n+2,n+3,n+4,n+5} lze napsat jako sjednoceni dvou
neprazdnych disjunktnich mnozin A = B U C, pfi¢emz souéin prvku
mnoziny B je roven soucinu prvkd mnoziny C.

Uloha 2 (EM). Rekneme, Ze kruznice k pili kruznici I, pokud maji
neprazdny prinik a jejich spoleéna secna je primérem [. Nechf jsou
dény kruznice k1 a ko s rliznymi stiedy. Najdéte mnozinu stfedt vSech
kruznic k, které pili zaroven ki a ko.

Uloha 3 (EM-M). Naleznéte soucet nejvétsiho a nejmensiho feseni

rovnice
9o+l 4 9187 = 36a—2*,

Uloha 4 (M). Necht spojité realné funkce f pro vSechny ¢ > 0 spliiuje
lim,, 00 f(cn) = 0. Plyne odtud lim,_, f(x) = 07

Uloha 5 (M-MH). Existuje takovd posloupnost {g,},>1 obsahujici
kazdé kladné raciondlni ¢islo pravé jednou, Ze posloupnost {|gn+1 —
dn|}n>1 obsahuje také kazdé kladné racionélni ¢islo pravé jednou?

Uloha 6 (MH). Budte V a F po fadé mnoziny vrcholfi a hran tplného
grafu K, na n vrcholech. Urcete pocet linedrnich usporadani mnoziny
V U E, ve kterych se kazda hrana objevi az po obou jejich koncovych
vrcholech.
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1st home series

Solutions will be presented at the seminar on March 4, 2024.

Problem 1 (E). Determine all positive integers n with the property
that the set A={n,n+1,n+2,n+3,n+4,n+5} can be written as
the reunion of two disjoint and non empty sets, A = B U C, and the
product of the elements in B is equal to the product of the elements in

C.

Problem 2 (EM). We say that a circle k bisects a circle [ if they
intersect and their common chord is a diameter of [. Given two circles
k1 and ko with distinct centers. Find the locus of centers of all circles
k bisecting both ki and k.

Problem 3 (EM-M). Find the sum of the largest and smallest soluti-
ons to the equation
97+ 4 2187 = 36277,

Problem 4 (M). Let a continuous real function f satisfies for each
¢ > 0: limy,_,o f(cn) = 0. Can we conclude that lim, o, f(z) = 07

Problem 5 (M-MH). Does there exist an enumeration {¢,},>1 of the
positive rationals such that {|gn+1 — ¢n|}n>1 is another enumeration of
the positive rationals?

Problem 6 (MH). Let V' be the vertex set and E the edge set of the
complete graph K, on n vertices. Determine the number of ways to
linearly order V U E such that each edge appears after both vertices
comprising the edge.
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