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Model dravec — koftist

W= N (1-F) - PN, P),
4P = ePf(N,P)—mP,
N, P ... populace kofisti a dravce
(N,P) ... funkéni odpovéd predatora
r,K,e,m ... parametry
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Dynamika modelu
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Dynamika modelu

Lotkav - Volterriav model: K — oo, f(N, P) = aN

AN rN(l—%)—Pf(N,P),
4P = ePf(N,P)—mP,
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Dynamika modelu
Model s logistickym rtstem kofisti: K < oo, f(N,P) = aN

= rN( —%)—Pf(N,P),
dP = ¢Pf(N,P) —mP,
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Rosenzweighv — MacArthuritiv model

AN rN(l—%)—Pf(N,P),
4P = ePf(N,P)—mP,
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Rosenzweighv — MacArthuritiv model

E A B B

AN — N (1 - %) — PF(N,P),
4P = ePf(N,P)—mP,
AN
f(N,P) = t£xw-
fIN,P)
N
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Rosenzweighv — MacArthuritiv model
A = N (1-%)-Pf(N,P)
dr x ) — PfN,P),
4P = ePf(N,P)—mP,

f(N,P) = 1+h/\N'

. efektivita, s jakou dravec lovi kofist
. Cas, ktery je tfeba na uloveni a zpracovani kofisti.
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Dynamika Rosenzweigova — MacArthurova
modelu
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Dynamika Rosenzweigova — MacArthurova
modelu

W= N (1-F) - PAN, P),
4P = ePf(N,P)—mP,
Rovnovizné body:
[0, 0] sedlo
(K, 0] stabilni rovnovaha pro e < hm

stabilni rovnovaha proe > hm a K < P lmh)
sedlo proe > hma K > W

[N*,P*]  dalsi rovnovaha pro e > hm
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Dynamika Rosenzweigova — MacArthurova

modelu

Rovnovizné body:
sedlo

[0,0]
K, 0]

[N*, P"]

E A B B

stabilni rovnovaha pro e < hm

. 2 Z m
stabilni rovnovaha proe > hma K < Te—mh)

sedlo proe > hma K >

m
A(e—mbh)
dalsi rovnovéha pro e > hm

N

P

K
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Model se vzajemnou interferenci dravce

AN rN(l—%)—Pf(N,P),
4P = ePf(N,P)—mP,

FIN,P) = s, kde A'(P) < 0,
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Model se vzajemnou interferenci dravce
W= N (1-F) - PAN, P),
4P = ¢Pf(N,P)—mP,

FIN,P) = s, kde A'(P) < 0,

Specialni tvar funkéni odpovédi:
A

Pro w = 0 jde o Rosenzweigtiv — MacArthur@iv model.

] B B (©Lenka Pribylova, 2013 B



Rovnovazné body
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Rovnovazné body

[0, 0] sedlo
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Rovnovazné body

[0, 0] sedlo
(K, 0] stabilni rovnovaha pro e < hm
stabilni rovnovéha proe > hma K < W

sedlo proe > hm a K > s
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Rovnovazné body

[0, 0] sedlo
(K, 0] stabilni rovnovaha pro e < hm
stabilni rovnovéha proe > hma K < W

sedlo proe > hm a K > s

[N*,P*]  dalsi rovnovaha(y) pro e > hm
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24

2.95

6

(©Lenka Piibylovs, 2013 B



4l
. outer cycle

i limit point

bistability
region

limit point

stable node

E A B B

2.4 2.5

26y 2.7

(©Lenka Piibylovs, 2013 B



4 . outer cycle

*. bistability
3 "._ region
sl : limit point

limit point

E A B B

2.4 2.5

26 2.7

(©Lenka Piibylovs, 2013 B



" / <
5t i

‘e bistability
3r ‘. region 1
oL : limit point |

limit point

3 21 22 23 24 25 264 27

] B B (©Lenka Pribylova, 2013 B



4l
. outer cycle

i limit point

bistability
region

limit point

E A B B

2.4 2.5

26y 2.7

(©Lenka Piibylovs, 2013 B



4 . outer cycle

limit point

bistability
region

limit point

E A B B

2.4 2.5

26 2.7

(©Lenka Piibylovs, 2013 B



o
-

4 , outer cycle 1
bistability ]
3r "._ region 1 1
)l | limit point | _
it ] ]
limit point

0 L L L

2 2.1 22 2.3 24 2.5 2.6 2.7 5 N 6

] B B (©Lenka Pribylova, 2013 B



. bistability
‘. region

i limit point

limit point

2 3T 22 23 24 25 26, 27

] B B (©Lenka Pribylova, 2013 B



Fold a cusp bifurkace

Nutné a postacujici podminka fold bifurkace rovnovazného bodu
[N*, P*] je:
A3(P*) — C1(2C, — A(P*))N(P*) =0,

kdeClze_e—rm C ="

y=e€ +€2y:|:y3
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Fold a cusp bifurkace

Pro

AP)=-2_, kdew >0
podminka pfejde na
bA? + Ci(1—w)A+ C,C(2w —1) =0,

N er m
kde A =A(P), 1= o= O = R gy
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Fold a cusp bifurkace

Pro

A(P) = 72—, kdew >0
podminka pfejde na

bA? +C(1 —w)A+ C1C 2w —1) =0,

" _er _ m
kdeA—/\(P ), Cl——e_hm, C2 7[((6—]/1711)
Odtud fold, resp. hysterese jen pro w > 1.

Kritickd hodnota w = w, cusp bifurkace spliiuje podminku

4G

(1—w)? = C—l(ch -1).

] B B (©Lenka Pribylova, 2013 B



Hopfova bifurkace

Nutnou podminkou vzniku Hopfovy bifurkace rovnovazného bodu
[N*, P*] je:

N(P) = (e + hm — A(P*)Kh(e — hm))A%(P*) ,

e(A(P*)K(e — hm) — m)
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Hopfova bifurkace

Pro

A(P) = ﬁ kde w > 0

podminka pfejde na

kde

OO= > >

E A B B

AAN] +BA2+CA+D =0,

A(PY),

K?hb(e — hm)® >0,

K(e — hm)?(hKer — b(e 4 hm) — wKe(e — hm)),
Ke(e — hm)(wm(e — hm) —r(2hm +e)),
emr(e+hm) > 0.
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Bogdanova-Takensova bifurkace

® ©)
@ e
i = ¥
Vo = &e+eyy+ y% + sy1y»
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Bogdanova-Takensova bifurkace

kde

E A B B

bA% +Ci(1—w)A+ C1C (2w —1) = 0,
AAN®> +BA+C = 0,
A = APY),

er
Cl - e—hnq’l’
@ = K(e —hm)’

= K%*(e—hm)*(rh — (e — hm)),
K(e — hm)(em — er — hm® — 3mhr),
= 2mr(e+hm) > 0.
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Bogdanova-Takensova bifurkace

fold curve

bistability region

cusp

Hopf curve

0 L L L L L L L L L |
24 242 244 246 248 25 252 254 256 258 2€

] B B (©Lenka Pribylova, 2013 B



Bogdanova-Takensova bifurkace

w
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DEKUJI ZA POZORNOST.
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