55 4 555 4 1) o E B E FER Vol.4 No. 4
2006 412 H JOURNAL OF DYNAMICS AND CONTROL, Dec. 2006

Host — Parasitoid 20 & 5B iE=#l "

HWATAR FRE AR

1. 22 MBS E AR AR R MR gL 220 730070 2. 22 M ASiR RS B S T AR SEBe 2200 730070

E  BUEER 7L BT T Host — Parasitoid FRL. 2RSS — AR HUR S Wt T 1E—s€ iU
[E) s (] A 2 A ORI 2 i S 22 A AR AR S Sl IR A A2 i 1) 0 8 280 T LOEE B R 50 B A T 1)
AR 53 SO ARG TR Hopf 4370 35 S 2R AR M J1 " LA 87 1 AR G03E e R A2 R AN 7] J4
03 D5 AR S | R M L A RS | 0 R GE AR AR MR AT T IR A RIIRTT. fm A S EOT
PR PR 0 2R SRR TR AS HEAT T A 8 42 . (e 0 BN BRI 70 e I e T L Fr 4 ) 2 B g i

A GERNRMPIRAS TR FIA R R E A Wz 3.

X817 Host — Parasitoid 7 437 R 5| % IR

51 &

F M 1976 4EFe [R5 % 5 R May 72 AR
Z 5 AR B — A e A S 30 00 3 ) R A S
] ' —Logistic MU LI V72 A4 S BCE ALk 1M
HANLEARIFR R T TZ B WFSE. 7E Moran — Ricker
AEZSAERL ? rh W A E AU 5T
H, =Hexp r1-H/K 1

Hoh H, Jyaefg EAEH M % =01
2 r RAME EERR kR E AR A
PR ZROUR AR N H, L, = H 7E r BBUE
XTI O <r <2 RGAEX N ZFER AREX
)&l 2 2.6924  FEr>2.6924 BF &4 1 4T
1R 2 2R 2. Host — Parasitoid #R 7 iz il | 7E— %
RIS [E) 25 (] oA 2 1 AR A OB AR EAE ] BT
g5

H., =Hexp r 1 -H/K

P, =H 1-exp —aP "'
P, B iR =012 a
hAF A JURE RGN HR B A 8 ERRCE m 2 A e B
e Wl TS E I 7 R O oo o T R N £
Nicholson — Bailey Host — Parasitoid 1% {H 2 fig
MR Y At £ B R A AR IR TE—
FE RIS [R] A2 [8] N B9 AR APIRES. VP 227 5 B 2 FoT
TR 2 m=0WMAELET R S B

2006 — 04 —29 W HE|EE 1 Fi 2006 —06 — 01 W E& M.
* HRE ARPLEILERIITE 3725042 - B25 - 049

PR E 2t ok e A S B0E AR A
PR ABSE X T A LA A A7 ) 25 i 2 A A R
K TH AN G AR 2R, P £E SR i
TR AL EEE T 2R GERE A T2 0 B R
AT RGERIRENE 30 5 W58 27 Az HLUAE R Eh 4R 2]
T AR o MR A RE m B7EAR RS
Hp A

PTILAAFA TR il AR ) 22 A I 5 1L s
BT AR IR TR ST
FEH I E AN ARN RS BT —
AN AR ) D7 ik e M) P At f) 45 ) Ok 3of
HW5E i R G HEAT T A RS O . BRSLRER
XUAEAE AN 7 T P A5 1 O 2 Hh 2 80T 1]
PR O S Y O S 1 A R M R e
17 TA B P . AR SOR FH e P i 75 %) Host — Par-
asitoid Y AYTR I8 SRS 1 AT 1A B
il HE— BRI 75 B IS TV R AR

1 Host — Parasitoid RGO &

R T HE A NI R G R RHIE R R A
— M XA R ERERERT T R R R
GXHE— R E S EARE K1 o 5T
Host — Parasitoid £ A 72 A A B4 RBUE LT
(53 20 Il —2F A B 50 3 248 a R
BHg Hrbr=2.4 Z%a 0. 257 FFIRHE N



54 4]

WET/R4E Host — Parastoid Z 581070 %% 15 TR M4 ] 333

S 1 A RN A AR R O ARE Y A IR
B AW a REINK RGN R ARz H
H7E a =0. 639 4b %/ Hopf 73 % il A — B
A EI T 4RI AR @ =1 J5 dE RIS, B E—
HEETIRE m B0 R G K ] A7
HONEZ L b S T TR m =0.5 i

A5 2 WS o UK KGR —TF I RS
S0 TR AW 2 RE RIGED T —BA e E
HPF A BB AR S M 3L R AR AP ROIR S 2 Jn
Hopf 738 E AR AT ISR RSE 2 fEa=0.8
i} A4 Hopf 733 Xl R Z M R 504 M
PERE LA 12 SRS, B 7 2 S B it — 20

B RG2St e i R 2 Sl A TR bl
RS MG 7L i B3z s R A R AN T
HREMWME XS FERH K2 a 2 b .4
WrfERpESHE K3 a 3 b0 SHI5GH T T
R m=0F10.5 8 54 dEE P, A E
P A r AR o325 6 AT DUR A A T
REm WIEN T FAERMETE EAREORE
ICFIFFAE X ] RGO B2 l) 1 A5 a3 43 223 1) TR
T AEE 3 R AEAE r=4.306 kb K14 a 4 b
SR T R 2 FEARRIWIME T A RUECE P,
BT R m 241 53 25 4.

BT Ao P, SR« BRI 25

Fig. 1 Bifurcation diagrams of parasitoid populationP, with respect to parameter a

o

Pl

o
un
o
b

0.86
(b)
0.8

i'l

0.7 F

0.65 . .
8.15 8.2 8.25 8.3

K2 E1 b ok E
Fig.2 Local enlarged bifurcation diagrams in Fig.1 b

0 1 2 3 4 5

-

)

0 £
0.1 1 2 3 3.6

3 TR P, BEARAE AR OR - RS B

Fig.3 Bifurcation diagrams of parasitoid populationP, with respect to parameterr



334 P 2006 457 4 &

P4 2B P, BT R B m 2R 25

Fig. 4 Bifurcation diagram of parasitoid populationP,with respect to parameterm

3

2  Host — Parasitoid 24 @ EREHEREE 5 AN &4 2 #E1 « WSET WA
B2 24 R M1 B 00 20 W | S T W3 A 1 S

K 1 o HEMT Host - Parasitoid 2% WK B BUMIEIH & J0 051 7 1 J s ik
S BRE (i 4 M Hopf 437 s T i el e AIRTEISZPIRES. 6 4341 T Host — Parasitoid 558

~

2.2 2.2

(a=0.6) .. . (a=0.63)

[El5  Host — Parasitoid R4 7E Hopf 437 s BT AR R

Fig.5 Phase diagrams near Hopf bifurcation point of Host — Parasitoid system



541 WA A% Host — Parastoid 2245014y 75 S5IR i 335

6 Host — Parasitoid RETEARRISECT WG4
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BIFURCATION AND CHAOS CONTROLLING IN
HOST - PARASITOID SYSTEM *

Chu Yandong'  Li Xianfeng' Zhang Jiangang’
1. Nonlinear Science Research Center Lanzhou Jiaotong University Lanzhou 730070 China

2. School of Mathematics Physics and Software Engineering Lanzhou Jiaotong University Lanzhou 730070 China

Abstract By numerical simulation method we studied the Host — Parasitoid model which was a nonlinear dis-
crete system to describe the interaction between the population of herbivorous arthropods and their insect parasit-
oids. Many forms of complex dynamics were observed including the periodic bubbles pitchfork bifurcation with
period — doubling cascade Hopf bifurcation and intermittent chaos. The nonlinear characteristic of the system
was discussed in detail and illustrated by periodic or chaotic attractors basins of attractors with fractal bounda-
ries. All the methods confirmed the passing of the system from regularity to chaos. The effect of the parameters
change in the system could be found in the bifurcation diagrams and the phase graphics near the Hopf bifurcation
point. Finally the system could be controlled from chaos to different periodic orbits effectively by using the pa-

rameters open — plus — close control law.
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