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Označeńı: a posloupnost, n ∈ D(a). a(n) = an – n-tý člen posloupnosti.
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Posloupnost je funkce s definičńım oborem N, nebo N ∪ {0}, nebo Z.
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• monotonnost
• periodicita (s přirozenou periodou)
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Vlastnosti: • ohraničenost
• monotonnost
• periodicita (s přirozenou periodou)

Operace: aritmetické

Zadáváńı posloupnosti: • obecným předpisem
• rekurentně

Rekurentńı zápis posloupnosti: předpis pro výpočet n-tého členu posloupnosti pomoćı
jednoho (nebo několika předchoźıch) současně se zadáńım počátečńıho členu (nebo
několika počátečńıch členů)
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an =

√
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q > 1, a0 6= 0 neohraničená, a0 > 0 rostoućı, a0 < 0 klesaj́ıćı
q = 1 ohraničená (stacionárńı)
0 < q < 1, a0 6= 0 ohraničená, a0 > 0 klesaj́ıćı, a0 < 0 rostoućı
q = 0, a0 6= 0 ohraničená, a0 > 0 nerostoućı, a0 < 0 neklesaj́ıćı
−1 < q < 0, a0 6= 0 ohraničená,

”
tlumené oscilace“

q = −1, a0 6= 0 ohraničená, periodická s periodou 2
q < −1, a0 6= 0 neohraničená,
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geometrická an+1 = qan qna0 q – kvocient,
an =

√
an−1an+1

Fibonacciho an+2 = an+1 + an,
a0 = 1, a1 = 1

(1 +
√

5)n+1 − (1 −
√
5)n+1

2n+1
√

5

pro
”
velká“ n

”
se chová“ jako geometrická s kvocientem 1

2
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logistická an+1 = ran

(

1 −
r − 1

r

an

K

)

r – r̊ustový koeficient,

K – kapacita (úživnost)

r = 2, K = 1
2
, an = 2(1− an): an = 1

2

(

1− (1− 2a0)2
n
)

r = 4, K = 3
4
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√
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∆an lze chápat jako n-tý člen nějaké posloupnosti;
diferenci lze chápat jako posloupnost.

{an}
∞

n=0 ⇒ {∆an}
∞

n=0

Rekurentńı formuli lze přepsat pomoćı diference:

Př́ıklad: an+1 = ran

(

1− r − 1

r

an

K

)

an+1 − an = ran − (r − 1)
a2n

K
− an

∆an =(r − 1)an
(

1− an

K

)
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mě̌ŕıtko malosti“, α; |an − α| < ε.
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členy posloupnosti
”
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Členy posloupnosti se přibližuj́ı k č́ıslu α
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• Každá posloupnost má nejvýše jednu limitu.



Vlastnosti limity

7 / 14
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Pokud existuje lim
n→∞

an, posloupnost {an}
∞
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Př́ıklady

8 / 14

lim
n→∞

1

nk
= 0, k ∈ N, lim

n→∞

qn = 0 pro |q| < 1

lim
n→∞

n2

2n

0 <
n2

2n
=

n2

(1 + 1)n
=

n2

1 + n+

(

n

2

)

+

(

n

3

)

+ · · ·+ 1

<
n2

1 + n+

(

n

2

)

+

(

n

3

) =

=
n2

1 + n+ n(n−1)
2 + n(n−1)(n−2)

2·3

=
6n2

6 + 6n+ 3n(n− 1) + n(n− 1)(n− 2)
=

=
6n2

6 + 5n+ n3
=

6
6
n2 + 5

n
+ n
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Nevlastńı limita

9 / 14

lim
n→∞

an = ∞
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10 / 14
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• Divergentńı posloupnost je neohraničená.
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• Divergentńı posloupnost je neohraničená.
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Př́ıklady – nevlastńı limity
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Růst homogenńı populace

13 / 14

x(t) – velikost populace v čase t, který plyne v
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”
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x(t+ 1) = x(t) + narozeńı− uhynuĺı
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přirozených“ jednotkách
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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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Růst homogenńı populace

13 / 14

x(t+ 1) = rx(t), x(0) = x0

r̊ustový koeficient

r =
x(t+ 1)

x(t)

záviśı na velikosti populace
r = r

(

x(t)
)
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Růst homogenńı populace s omezenými
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zdroji

14 / 14

x(t)K

1

r

x(t+ 1)

x(t)
Malthus:

x(t+ 1) = rx(t)

∆x(t) = (r − 1)x(t)

Maynard Smith, May:

x(t+ 1) =

(

r − (r − 1)
x(t)

K

)

x(t)

∆x(t) = (r − 1)

(

1−
x(t)

K

)

x(t)

Ricker:

x(t+ 1) = r1−
x(t)
K x(t)

Beverton-Holt, Pielou:

x(t+ 1) =
r

1 + (r − 1)
x(t)

K

x(t)

∆x(t) =
r − 1

r

(

1−
x(t)

K

)

x(t+ 1)
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(

x(t)

K
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x(t)

∆x(t) =
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1 + (r − 1)

(

x(t)

K

)β

(

1−

(

x(t)

K

)β
)

x(t) =
r − 1
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(

1−

(

x(t)

K

)β
)
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Allee:

x(t+ 1) = r
4K

(K−ϑ)2
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)

(x−ϑ)
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Gompertz:

x(t+ 1) =
(

rx(t)−
ln r

ln K

)

x(t)
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