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Fig. 1 The existence of the order-1 periodic solution to system (2) forh < dj
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(HBAUA SO IR UE T 3 1 B IERAE.

y
o
(a) k =125 (b) k=2
2 TR RN, REL(5) RIARTE
Fig. 2 The phase portraits of system (5) without state feedback control
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Fig. 3 The phase portraits of system (5) withg = 0.3 and ¢ = 1fork = 1.25,2,3
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0.3

02} .
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B4 Hqel0,20] HE = 125230, R5(5) 195K
Fig. 4 The bifurcations of system (5) fork = 1.25,2,3 andg € [0,20]
®1 X SHE

Table 1  Critical bifurcation values

k q" q q> q3 q4 qs 96 q7
1.25 0.776 6 7.458 12.78 15.00 15.45 - - -

2 0.600 1 5.017 8.696 10.17 10.57 16.52 17.53 18.00

3 0.534 6 4.281 7.358 8.629 8.896 13.65 14.65 15.18

YT k=2 F k=3 XPAREIE | BARIOIRAS RO 4E R 1IE P4 25 () 28RN R)  (EIR S S 5
FEHIF RG(5) AEMPIN S J A ER S g MO FET g, B, RE0(5) A T Fas@ 2 MLUE
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WSO PR, EACHT BOTR Tz SRS,
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LA AW 3 5L Tl e bR 28 Bt A A i e — R ] b i — o B O
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4 3 a5
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ME— ) IEP B AT (dy (1 = dy/k) (a + bdy +dy*) ) ARSI oh S i P il il & R 48, A S
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i I JE 300 O A7 A P BB R T h < d, BPIRZS IR b s 45 R S e 6 R 24 1 8l 2%
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O3 2B A U BNRE SRS SR PR IK R RS b < dy BRI AL (1 -
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State Feedback Control of Predator-Prey Systems
With Holling [V Functional Responses

WANG Xiaoe, LIN Xiaolin, LI Jianquan
(School of Arts and Sciences, Shaanxi University of Science and Technology
Xi’ an 710021, P.R.China)

Abstract: A class of predator-prey systems with Holling IV functional responses under state
feedback control were studied. The sufficient conditions for the existence and stability of semi-
trivial solutions and order-1 periodic solutions were obtained by means of the analogue of the
Poincaré criterion and the geometric theory for semi-continuous dynamical systems. The numer-
ical simulation verifies the correctness of the conclusion and the effectiveness of the state feed-
back control, and reveals abundant dynamic behaviors of the state feedback control system,

such as the fold bifurcation, the flip bifurcation and chaos.

Key words: Holling IV functional response; state feedback control; successor function; order-
1 periodic solution
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