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Botanická 68a, 602 00 Brno, Czech Republic

{pary, xkovar3}@fi.muni.cz
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Č́ısla – znalosti ze SŠ

Č́ısla – znalosti ze SŠ

Č́ıselné množiny

p̌rirozená č́ısla N = {0, 1, ...}
celá č́ısla Z = N ∪ {−1,−2, ...}
racionálńı č́ısla Q = {r/s | r , s ∈ Z ∧ s 6= 0}
reálná č́ısla – ,,celá č́ıselná osa”
komplexńı č́ısla – ,,pokrývaj́ı rovinu”

Náš ćıl

všechny objekty v matematice jsou množiny
→ definice č́ısel s pomoćı množin
definice č́ıselných operaćı
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Přirozená č́ısla

Přirozená č́ısla

Přirozená č́ısla

formálně definována jako objekt splňuj́ıćı nějaké
axiomy
tzv. Peanova aritmetika

Axiomy p̌rirozených č́ısel

existuje nula
každé č́ıslo x má následńıka S(x)
nula neńı následńıkem žádného č́ısla
r̊uzná č́ısla maj́ı r̊uzné následńıky:
a 6= b ⇒ S(a) 6= S(b)
všechna č́ısla jsou ”potomky” nuly
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Přirozená č́ısla

Axiomy p̌rirozených č́ısel

Ve formálńı logice

∃x(x = 0)
∀x(∃y(y = S(x)))
∀x(0 6= S(x))
∀a, b(a 6= b ⇒ S(a) 6= S(b))
∀K (0 ∈ K ∧ ∀x(x ∈ K ⇒ S(x) ∈ K )⇒ ∀y(y ∈ K ))
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Konstrukce p̌rirozených č́ısel

Konstrukce p̌rirozených č́ısel

Definujeme množinový systém, který splňuje Peanovy axiomy

0 ≡ ∅
S(x) ≡ x ∪ {x}

Jak tedy č́ısla vypadaj́ı?

0 ≡ ∅
1 = {∅}
2 = {∅, {∅}}
3 = {∅, {∅}, {∅, {∅}}}
atd. – vždy n = {0, ..., n − 1}
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Č́ıselné operace

Č́ıselné operace

Definovány induktivně

Sč́ıtáńı

a + 0 = a
a + S(b) = S(a + b)

Násobeńı

a ∗ 0 = 0
a ∗ S(b) = (a ∗ b) + a
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Př́ıklad

Př́ıklad – sč́ıtáńı podle definice

Definice sč́ıtáńı

a + 0 = a
a + S(b) = S(a+b)

1 + 2

1 = S(0), 2 = S(1) = S(S(0))

1 + 2

1 + S(1)
S(1 + 1)
S(1 + S(0))
S(S(1 + 0))
S(S(1))
S(S(S(0)))
= 3
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Daľśı č́ıselné množiny

Jsou konstruovány s využit́ım dvojic a ekvivalenćı

pojmy, které ,,neznáme”
→ v následuj́ıćıch p̌rednáškách
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