2. soutézni série

10. 3.2025

Uloha 1. Oznaéme T;, pocet riiznych (tj. navzajem neshodnych) troja-
helnik s celo¢iselnymi délkami stran a obvodem n. Dokazte, ze Toyos =
T2028. (5 bOdlol)

Uloha 2. Kdyz maji stény ¢tyfsténu vsechny stejny obsah, tak uz jsou
navzajem shodné. Dokazte. (10 bodu)

Uloha 3. Bud 7™ mnoZina viech n x n matic nad télesem T'. Nechf
jsou M, N € T™*" gingularni. DokaZte, Ze existuje B € T™*" takova,
7Ze rovnice

MX+XN=20DB
nema zadné feSeni X € Tm*", (10 bodi)

Uloha 4. Uréete mnozinu vSech realnych é&isel o, ktera lze vyjadiit ve

tvaru
00 Tl
a=> T
T
n=0 n
kde xg,x1,x2,... je rostouci posloupnost redlnych cisel a xg = 1.

(15 bodi)
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Problem 1. Denote 7), the number of distinct (non-congruent) trian-
gles with integer-valued side lengths and perimeter n. Prove Tsgo5 =
T2028. (5 points)

Problem 2. If all faces of a tetrahedron have the same area, then they
are congruent. Prove. (10 points)

Problem 3. Let T"*™ be the set of n x n matrices over the field T'.
Let M, N € T"*™ be singular. Prove that there exists B € T™*" such
that the equation

MX+XN=B

has no solution X € T"*"™. (10 points)

Problem 4. Determine the set of real numbers « that can be expressed
in the form

.z
1
a=> 5
3
n=0 "1
where xg,z1,Z2,... is an increasing sequence of real numbers with
xg = 1. (15 points)
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