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Úvod
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konzistentńı matematika.
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Překvapivá účinnost
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John D. Barrow (*1952): Bude-li kdy ob-
jevena, obsahem ,,teorie všeho” bude logicky
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Proč je matematika tak úspěšným nástrojem porozuměńı
fyzikálńımu světu?
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Mluv́ı př́ıroda jazykem matematiky? – 5 / 18
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Řešeńı:
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Velký zlom: 6. stolet́ı př.n.l. — krize mythologie
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něco mezi επιστηµη (známost, lat. scientia)
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Vlivem pythagorejských učedńıků (µαϑηµατικoι) se význam
slova matematika zúžil na zabýváńı se č́ısly a geometrickými

objekty.
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■ Platón (428/7–348/7)
Timaios 28a: ,,Nejprve jest podle mého ḿıněńı stanoviti tuto rozluku: co jest to,
co stále jest, ale vzniku nemá, a co jest to, co stále vzniká, ale nikdy neńı jsoućı.”
Nápis nad branou Akademie: Nevstupuj sem nikdo, kdo nejsi geometrem.
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■ Archimédés (287?–212)

■ Galileo Galilei (1564–1642)

■ Isaac Newton (1643–1727)

■ Fyzika 20. stolet́ı, teorie relativity a kvantová fyzika
,,Jakmile vágńı a nesystematické už́ıváńı řeči vede k obt́ıž́ım,
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Matematické objekty existuj́ı v ,,jiném světě”, skutečněǰśım než ,,svět jev̊u” .
Matematik je objevuje.

Matematické objekty jsou abstrahovány z reálných, jsou to ,,prázdné formy”.
Matematik je vymýšĺı.
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∆t
=

1

m
p

∆p
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N – počet částic plynu

V – objem plynu
p – tlak plynu
T – (termodynamická) teplota

Stavová rovnice plynu:
pV

N
= kT
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Mluv́ı př́ıroda jazykem matematiky? – 13 / 18
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Růst homogenńı populace
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x(t + 1) = x(t) − uhynuĺı + narozeńı
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Rekurentńı formule pro geometrickou posloupnost
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r > 1, tj. b > d, populace roste

r = 1, tj. b = d, populace má konstatntńı velikost

r < 1, tj. b < d, populace vyḿırá
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x(t + 1) = rx(t), x(0) = x0

r̊ustový koeficient

r =
x(t + 1)

x(t)

záviśı na velikosti populace
r = r

(

x(t)
)



Růst homogenńı populace s omezenými zdroji
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Růst homogenńı populace s omezenými zdroji
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Růst homogenńı populace s omezenými zdroji
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Interaguj́ıćı populace
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Interaguj́ıćı populace
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Interaguj́ıćı populace
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α12 > 0, α21 > 0 – konkurence, kompetice
α12 < 0, α21 < 0 – mutualismus, symbióza

α12 > 0, α21 < 0 – predace (populace s velikost́ı x je kǒrist, s velikost́ı y je dravec)
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x(t) = x(t − 1) + x(t − 2)

x(t + 2) = x(t + 1) + x(t), x(0) = 1, x(1) = 2

t 0 1 2 3 4 5 6 7 8 9 10 11 12
x(t) 1 2 3 5 8 13 21 34 55 89 144 233 377
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Parametry přežit́ı, dosṕıváńı a plodnosti mohou záviset na velikosti populace, např.

σ1 = Σ1e
−s1

(

x(t)+y(t)
)

, σ2 = Σ2e
−s2

(

x(t)+y(t)
)

, γ = Γe−g

(

x(t)+y(t)
)

,

b = Be−c

(

x(t)+y(t)
)
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