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Pýthagorás ze Samu (580?–501 BCE)
• Pokusy s monochordem, figurálńı č́ısla
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Vývoj matematiky

3 / 9

Poznámka ke slovu
”
matematika“:

µαϑησις poučeńı, naučeńı
µαϑητης učedńık
µαϑηµα nauka, to co je k naučeńı

něco mezi επιστηµη (známost, lat. scientia)
γνωσις (poznáńı, lat. cognitio)

µαϑηµατικoς náležej́ıćı k nauce (učedńık i pojednáńı)
µαϑηµατικα všechny věci, které jsou této naučné povahy

(plurál sťredńıho rodu)

Vlivem pýthagorejských učedńıků (µαϑηµατικoι) se význam slova
”
matematika“ zúžil na

zabýváńı se č́ısly a geometrickými objekty.
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Muhamad ibn Musa Abu Abdalah al-Chvárizḿı (780?–850? CE)
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Matematika a biologie

4 / 9

Fibonacci (1170–1250)
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Leonhard Euler (1707–1783)
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Matematický model evoluce (teorie her)
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◦ 1

• 1PPPPP• ◦ 2
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x(t) = x(t− 1) + x(t− 2)
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t x(t) t x(t)

1 1 7 13
2 1 8 21
3 2 9 34
4 3 10 55
5 5 11 89
6 8 12 144
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b . . . porodnost (birth rate)
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Euler̊uv model r̊ustu populace

7 / 9

x(t) . . . velikost populace v čase t

b . . . porodnost (birth rate)
d . . . úmrtnost (death rate)
r . . . koeficient r̊ustu (intrinsic growth rate)

x(t+ 1) = x(t) +množstv́ı nových jedinc̊u−množstv́ı uhynulých jedinc̊u
= x(t) + bx(t)− dx(t) = (1 + b− d)x(t)

Předpoklady:
narozených, vyĺıhnutých, vykĺıčených . . .

je úměrné množstv́ı žij́ıćıch.Množstv́ı uhynulých

Označeńı: r = 1 + b− d

x(t+ 1) = rx(t)
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Rekurentńı vztah pro geometrickou posloupnost, tedy
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x(t) . . . velikost populace v čase t

r . . . koeficient r̊ustu (intrinsic growth rate)

x(t+ 1) = rx(t)

Rekurentńı vztah pro geometrickou posloupnost, tedy

x(t) = x(0)rt

r > 1 ⇒ populace neomezeně roste
r = 1 ⇒ populace má stálou velikost
r < 1 ⇒ populace vyḿırá
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8 / 9

Aristid Lindenmayer (1925–1989)

Abeceda: množina nějakých rozlǐsitelných symbol̊u A

Stav: konečná posloupnost prvků z A, slovo vytvǒrené z ṕısmen abecedy
Přepisovaćı pravidla: přǐrazeńı nějakého slova každému ṕısmenu abecedy
Počátečńı stav: s0
Stav si+1 vznikne ze stavu si tak, že každý člen x v si se nahrad́ı slovem podle
přǐrazovaćıho pravidla
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Aristid Lindenmayer (1925–1989)

Abeceda: 1, 2, 3, 4, 5, 6, 7, 8, (, )
Přepisovaćı pravidla: 1 7→ 23 2 7→ 2 3 7→ 24 4 7→ 54 5 7→ 6

6 7→ 7 7 7→ 8(1) 8 7→ 8 ( 7→ ( ) 7→ )
Počátečńı stav: 1
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8 / 9

Abeceda: 1, 2, 3, 4, 5, 6, 7, 8, (, )
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p̌repisováńım
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Počátečńı stav: 1

s0 =1

s1 =23 s5 =227654

s2 =224 s6 =228(1)7654

s3 =2254 s7 =228(23)8(1)7654

s4 =22654 s8 =228(224)8(23)8(1)7654

s9 =228(2254)8(224)8(23)8(1)7654

s10 =228(22654)8(2254)8(224)8(23)8(1)7654
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Přepisovaćı pravidla: 1 7→ 23 2 7→ 2 3 7→ 24 4 7→ 54 5 7→ 6

6 7→ 7 7 7→ 8(1) 8 7→ 8 ( 7→ ( ) 7→ )
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p̌repisováńım
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Abeceda: M , S, +, −, [, ]
Počátečńı stav: M
Pravidla: M 7→ S[+M ][−M ]SM S 7→ SS
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Abeceda: M , S, +, −, [, ]
Počátečńı stav: M
Pravidla: M 7→ S[+M ][−M ]SM S 7→ SS
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