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Model dravec-kofrist Johna Maynarda Smithe

N =N(t) ... velikost populace kofisti (producenta)
P=P(t) ... velikost populace dravce (konzumenta)
Predpoklady:

m Velikost populace kofisti bez pfitomnosti dravce se vyviji podle
logistické rovnice.
m Dravec za ¢asovou jednotku zlikviduje mnoZstvi kofisti umérné
jejimu mnozstvi.
m Rustovy koeficient dravce je umérny mnozstvi kofisti.
N(t + 1) = N(?) (r - 1N(t)) — aN(t)P(t),

P(t +1) = BN(t)P(t),
r>1,K>0,aa>0,8>0.
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Zména méfitka: x = %K, y = %P, ~ = BK:

x(t+1)=rx(t) (1 - r*r L) - y(t)) ,

y(t+1) =)y ().
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Model dravec-kofrist Johna Maynarda Smithe
Stabilita koexistencni rovnovahy

r —
r

x(t+1)=rx(t) <1 -
y(t+1) = x(@)y(t).

L) - y(t)) 7
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Model dravec-kofrist Johna Maynarda Smithe
Stabilita koexistencni rovnovahy

r—

~x(0-(0)

x(t+1)=rx(t) <1 -
y(t+ 1) =wx(t)y ().
Stacionarni bod (x*,y*) takovy, Zze x* > 0, y* > 0 existuje & r > 1,y > 1,

(x,y") = (EW)

Y ry
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* * — ’Y
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Dostate¢né podminky asymptotické stability:
r—1
3
r+3
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varia¢ni matice

1— 1-1 _r
vyt = Y Y
R NV Gk I
r
Dostate¢né podminky asymptotické stability:
r—1
3 2.
r+3 <7<

Dostate¢né podminky monotonnosti v okoli stacionarniho bodu

1 1
s(r—1) <y < 3(v/r+1).
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Model dravec-kofrist Johna Maynarda Smithe
Stabilita koexistencni rovnovahy

r—
r

x(t+1)=rx(t) <1 -

L) - y(t)) 7
y(t+ 1) =yx(t)y(t).

~
osciluje ‘HHHHHH stabilni
monotonni ——— nestabilni
v =30-1)
2t-
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Populace strukturovana podle plodnosti

() =" D))o ()= ()
A= XMo1,02,7,9) =
= % (m(l —7)+ o +\/(01(1 —) - 02)2 + 401%0)

A>1 & oye > (1—02)(1— (011 —7)))
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Populace strukturovana podle plodnosti

() =" D))o ()= ()
A= XMo1,02,7,9) =
= % (m(l —7)+ o +\/(01(1 —) - 02)2 + 401%0)
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Populace strukturovana podle plodnosti
Parametry zavislé na velikosti trid

G)en=("5" D) @e ()o=()

o1 = 0-1(,717 nz) — 216*511’71*512’72
oy = 0'1(”1, nz) — 226—521'71—522"2
v = 7(”1,”2) = [e 91M—92m
p= 90(’717 nz) —= pe—f1m—ham

A= Mo1,02,7,9) = A(n1,n2) = A(n)

Ao = )\(0)
Ao = | Iuim A(n)
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Populace strukturovana podle plodnosti

Parametry zavislé na velikosti trid

(m)e=0=("C.7 D) (W (
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In]—o0

¥ =05,3%=01Tr=01,¢=50

S11=512=0,511=51,=0,91=9=0,i=f, =1

Stabilizace populace omezenim plodnosti

Z.Pospisil « M8230 « 8. prosince 2022

m
n

o

juveniles

adults

1
0

)

° o




Populace strukturovana podle plodnosti
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Stabilizace populace zvétSenim umrtnosti
juvenilnich jedinct (infanticidou)
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Populace strukturovana podle plodnosti
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Populace strukturovana podle plodnosti
Parametry zavislé na velikosti trid
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Populace strukturovana podle plodnosti
Trajektorie a atraktory

M _(oil=7) #) (m m (1
(nz) (t+1)= ( oin o) L)@ ()@ =g
o1 = o1(n1, ny) = e 1M —su2m 01 = o1(n1, ny) = Lye M —snm
v = y(nl,nz) = re*91"1*92nz o= 90(/71,”2) — q)e*f1”1*f2”2

1 =05 %,=01, =01, & =50,
511251225212522:07 gl:g2:07f1:f2:1

Population projection

Phase portrait

il “WM VVVVVVVVVVVV —
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Populace strukturovana podle plodnosti
Trajektorie a atraktory
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Rovnovazny bod
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Populace strukturovana podle plodnosti
Trajektorie a atraktory

()= (0.7 ) @e G)e=()
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Populace strukturovana podle plodnosti
Trajektorie a atraktory

(m)ern=("C2" 2 () o (m)o=(o)
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Invariantni smycka
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Populace strukturovana podle plodnosti
Trajektorie a atraktory
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Populace strukturovana podle plodnosti
Trajektorie a atraktory

M _(oil=7) #) (m m (1
(nz) (t+1)= ( oin o) L)@ ()@ =g
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Podivny atraktor
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Model dravec-kofrist Johna Maynarda Smithe
Atraktor

x(t+ 1) =rx(t) <1 .
y(t+1) =yx(t)y(t),

0 -v0).
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