rE®E I RKFFR
Fa8E B 1 J. University of Shanghai for Science and Technology Vol. 48 No.1 2026

XE4mS:1007 — 6735(2026)01 — 0098 — 11 DOI: 10.13255/j.cnki.jusst.20241220002

Z R AR RN A0 0 H IR B R ALY
RE-AREEE

REAHE, L@k, Rk

(b s ToK%: B4R, L 200093)

FEE: SR T — R BA R K () BRI R, 5t BRI B R m 3t & %
WA FAITANH ., B, 2T A4 FEEREGTN, BRIETARTHEE—ELH TS
B S, Rk, @t AGMAaR T, BAEMAIELERIEARGE—ZEHE TR
& Yk 5 5% Hopf 4 % A=iB L Hopf 5%, IREREAWN, ZARELELAHEMHTBITAR
AMIRER, R PIPSRaMIRIRAFE R, RE, 8 MATLAB 34, %% A %3 B R B A 400K
B4 E , HAABM R 7, RELEIIKASFEABER T, RS B o) LR 8 A4 T 5
FRBEOG A

K B HEER, REAN; FHKMK(F)FE; Hopf 2 & ; /AH
FESES: 01751 XEFRERRG: A

A predator-prey model with fear effect and
anthropogenic harvesting or stocking

ZHANG Minghui, MA Jiying, XU Shenlong
(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The predator-prey model with constant harvesting (or stocking) was investigated, and the
impact of fear effect on the dynamical behavior of the system was considered. Firstly, the equilibrium
points and their local stability were analyzed, and the boundary equilibrium would become a degenerate
saddle-node under certain conditions was verified. Secondly, by introducing a series of transformations
and utilizing normal form theory, it was proved that the system could undergo saddle-node bifurcation,

Hopf bifurcation and degenerate Hopf bifurcation under certain conditions. The theoretical results
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indicate that for some parameter values the system has exactly two limit cycles, of which the outer limit

cycle is stable. Finally, the phase portraits of the system were depicted by MATLAB. Numerical

simulations show that a low level of fear can lead to the extinction of populations, that is, an appropriate

fear effect is beneficial for the coexistence of two populations.

Keywords: predator-prey model; fear effect; constant harvesting (stocking) ; Hopf bifurcation; phase

portrait
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