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Analysis of A Stochastic Biological Invasion Model with Impulses
WANG Hongfei, HU Zhixing
(School of Mathematics and Physics, University of Science and Technology Beijing, Beijing 10083, China)

Abstract: Biological invasion is a special type of predation in nature. In fact, it is inevitable for the population rela-
tionship between predators and preys to be influenced by the interference of white noise in the environment and of
the impulse of human activities or natural disasters. In this paper, we studied a stochastic predator-prey model with
impulses. First, we introduced and established the model based on the problem. Second, we proved the existence
and uniqueness of the positive solution by constructing an equivalent model without impulses. Third, we obtained
the sufficient conditions for the permanence and extinction of the two populations. Finally, we applied this model to
biological invasion through numerical simulations and verified its reasonability.
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Mt 1: Matlab 12 F¢

x=[3,0.17; 053 ) 2 W R 114 0 1
y=L1;

s=L1;

for k=1:100 Y043 B

pi=3. 141 59;

fv=@ (t,x)[x(1) * (0.35+0.1 % sin(pi * t/3) — (0. 14+0. 05 % sin(pi * t/3)) * x(1)— (0. 2+0. 2 * sin
(pi*t/3)) % x(2))+(0.01+0.01 * sin(pi * t/3)) * x(1) * randn;
x(2) % (0. 240.1 % sin(pi » 1/3) — (0. 140. 1 * sin(pi * 1/3)) * x(2)/x(1)) 4 (0. 01-+0. 01 * sin(pi *

t/3)) * x(2) * randn]; Yot oy 7 BRI AR .
initx=[x(end,1),x(end,2)]"; Yo Tt AL Y {E.
options=odeset(’RelTol’,0.05); o 1% RS A 1.

[t x]=o0de23(fv,[1 % (k—1),1 * k],initx,options);  Y%H.
y=Lysx]; Y04y BOBLAL A B R A B — .
s=[s;t]; %EJJ:

x(end, ;) =[(0.95+0. 05 * sin(pi * k/3)) * x(end,1),(14+0. 05 * sin(pi * k/3)) * x(end,2) |;
%0 BRI — B, B i A ik
% x(end,:)=[(0.95+0.05 % sin(pi * k/3)) % x(end,1), (1 % (k<C16)+0.75 % (k>15)40. 05 % sin
(pi* k/3)) % x(end,2)J; ACINERY T QUL T Pt 5
end
plot(s,y(:,1),70",s,y(:.2), ' k——") Yo [.
xlabel(’ Time”) , ylabel(’ Population of prey and predator”)



