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Populace s internı́ variabilitou
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Populace strukturovaná podle plodnosti
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Populace strukturovaná podle plodnosti
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σ1 = 0.5, σ2 = 0.1, γ = 0.1, ϕ = 50

λ = 1.8658



Parametry závislé na velikosti složek populace
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Parametry závislé na velikosti složek populace
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Parametry závislé na velikosti složek populace
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−s21n1−s22n2

γ = γ(n1, n2) = Γe−g1n1−g2n2

ϕ = ϕ(n1, n2) = Φe−f1n1−f2n2

λ = λ(σ1, σ2, γ, ϕ) = λ(n1, n2) = λ(n)

λ0 = λ(o) = 1.8658
λ∞ = lim

||n||→∞
λ(n) = 1.8658

Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 50

s11 = s12 = 0, s11 = s12 = 0, g1 = g2 = 0, f1 = f2 = 0



Parametry závislé na velikosti složek populace

0 5 10 15 20

0
.5

1
.0

1
.5

time

ju
v
e
n

ile
s

0 5 10 15 20
0

.0
0

0
.0

4
0
.0

8

time

a
d
u
lt
s

(

n1

n2

)

(t+ 1) =

(

σ1(1− γ) ϕ

σ1γ σ2

)(

n1

n2

)

(t),

(

n1

n2

)

(0) =

(

1
0

)

σ1 = σ1(n1, n2) = Σ1e
−s11n1−s12n2

σ2 = σ1(n1, n2) = Σ2e
−s21n1−s22n2

γ = γ(n1, n2) = Γe−g1n1−g2n2

ϕ = ϕ(n1, n2) = Φe−f1n1−f2n2

λ = λ(σ1, σ2, γ, ϕ) = λ(n1, n2) = λ(n)

λ0 = λ(o) = 1.8658
λ∞ = lim

||n||→∞
λ(n) = 0.45
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Stabilizace populace omezenı́m plodnosti



Parametry závislé na velikosti složek populace
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Stabilizace populace odloženı́m reprodukce



Parametry závislé na velikosti složek populace
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 50

s11 = s12 = 1, s11 = s12 = 0, g1 = g2 = 0, f1 = f2 = 0

Stabilizace populace zvětšenı́m úmrtnosti juvenilnı́ch

jedinců (infanticidou)



Parametry závislé na velikosti složek populace
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 50

s11 = s12 = 0, s11 = s12 = 1, g1 = g2 = 0, f1 = f2 = 0

Zpomalenı́ růstu populace zvětšenı́m úmrtnosti plodných

jedinců (při velké plodnosti)



Parametry závislé na velikosti složek populace
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 10.5
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Stabilizace populace zvětšenı́m úmrtnosti plodných

jedinců (při malé plodnosti)



Trajektorie a atraktory
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 50,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 0, f1 = f2 = 1



Trajektorie a atraktory
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γ = γ(n1, n2) = Γe−g1n1−g2n2 ϕ = ϕ(n1, n2) = Φe−f1n1−f2n2

Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 50,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 0, f1 = f2 = 1

Rovnovážný bod



Trajektorie a atraktory
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 500,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 0, f1 = f2 = 1

Cyklus délky 4



Trajektorie a atraktory
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 300,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 1, f1 = f2 = 0

Invariantnı́ smyčka



Trajektorie a atraktory
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 1 800,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 0, f1 = f2 = 1

Podivný atraktor
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Σ1 = 0.5, Σ2 = 0.1, Γ = 0.1, Φ = 1 800,
s11 = s12 = s21 = s22 = 0, g1 = g2 = 0, f1 = f2 = 1

Podivný atraktor



Leslieho model s plodnostı́ závislou na velikosti populace
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Leslieho model s plodnostı́ závislou na velikosti populace

0 10 20 30 40 50 60

0
5
0

1
0
0

1
5
0

2
0
0

2
5
0

t

N





n1

n2

n3



 (t+ 1) =





0 g
(

N(t)
)

5g
(

N(t)
)

0.3 0 0
0 0.5 0









n1

n2

n3



 (t),

N = n1 + n2 + n3, g(N) = Re−0.005N

R = 3



Leslieho model s plodnostı́ závislou na velikosti populace
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Leslieho model s plodnostı́ závislou na velikosti populace
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Leslieho model s plodnostı́ závislou na velikosti populace
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Leslieho model s plodnostı́ závislou na velikosti populace
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Model kanibalismu

L(t+ 1) = bA(t) exp {−ceaA(t)− celL(t)}
P (t+ 1) = (1− µl)L(t)
A(t+ 1) = exp {−cpaA(t)}P (t) + (1− µa)A(t)

L, P , A . . . množstvı́ larev, kukel a dospělců

b . . . počet vajı́ček jedné dospělé samice za projekčnı́ interval

µl, µa . . . přirozená úmrtnost larev a dospělců

cea, cel, cpa . . .
”
mı́ry kanibalismu“



Model kanibalismu
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L(t+ 1) = bA(t) exp {−ceaA(t)− celL(t)}
P (t+ 1) = (1− µl)L(t)
A(t+ 1) = exp {−cpaA(t)}P (t) + (1− µa)A(t)

b = 50, µl = 0.5, µa = 0.3, cea = 0, cpa = 0, cel = 0
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L(t+ 1) = bA(t) exp {−ceaA(t)− celL(t)}
P (t+ 1) = (1− µl)L(t)
A(t+ 1) = exp {−cpaA(t)}P (t) + (1− µa)A(t)

b = 50, µl = 0.5, µa = 0.3, cea = 5, cpa = 0,

cel ∈ [0, 10]
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cel = 1
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