Advances in Applied Mathematics BZF #2434 &, 2022, 11(10), 7302-7311 Hans X
Published Online October 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.1110775

d

5k kbR
RS IRIEHIER

5% R £

AEHREHUR:, Bebe, dbs

AR SRR

ks HiH: 20224F9H421H; FHAHEM: 20224F10814H; KA H: 20224108 21H

H E

KEEEFRSEIBIFKEESRANIARN T RLE, AT T ITRKE B EMERS B HBm
EABKHRERBEH N RERR RS ESWEFREERRBEE T RAELKHRSHRER T4
REHERE I . RRNEEZ RGN UTERNEHARETE, B2 THRHERTRERS
Mr—RARimE, HA2TH—ABREEFENE—t. 85, EdHERIREARMNPERSEREE
L/ ES- 98

XA

SEOKE, BHEBORER, KRS REEER, r—RGE, FENE—E

Impulsive State Feedback Control Model of
Predator Population with Constant Release
Rate in Polluted Water

Xiuxiu Wang, Meng Zhang"

School of Science, Beijing University of Civil Engineering and Architecture, Beijing

Received: Sep. 21%, 2022; accepted: Oct. 14", 2022; published: Oct. 21%, 2022

Abstract

The destruction of aquatic ecosystems caused by eutrophication of water bodies occurs from time
to time. In this paper, a predator-prey system with constant release rate and impulsive state feed-
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back control of predator population in polluted water is studied. By constructing Lyapunov func-
tion, a sufficient condition for the global asymptotic stability of the system without impulse effect
is obtained. By using the geometric theory of semi-continuous dynamic system and the successor
function method, it is obtained that the system has order-1 periodic solution under the action of
impulse, and the existence and uniqueness of order-1 periodic solution are obtained. Finally, we
illustrate our theoretical results and biological significance by numerical simulation.
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Figure 1. Phase diagram of system (2.1). 1) E(X,y") be anode point; 2) E(x",y") be afocus point
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Figure 2. The existence and uniqueness of order-1 pe-
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