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Stability of an SIR Epidemic Model With 2
Patches and Population Movement

FU Jin-bo', CHEN Lan-sun'?
(1. Minnan Science and Technology Institute, Fujian Normal University,
Quanzhou , Fujian 362332, P.R.China;
2. Institute of Mathematics, Academy of Mathematics and Systems Science,
Chinese Academy of Sciences, Beijing 100080, P.R.China)

Abstract: Based on the epidemic dynamics, in view of the population movement between 2
patches and the nonlinear infection rate, a class of SIR epidemic model with 2 patches and pop-
ulation movement was established. With the qualitative method and the stability method for or-
dinary differential equations, the permanence of the model and the existence of nonnegative e-
quilibrium points were analyzed. Through construction of proper Lyapunov functions and ac-
cording to the limit system theory, the sufficient conditions for the global asymptotic stability of
the disease-free equilibrium points and the endemic equilibrium points were obtained. The re-
sults show that, the basic reproduction number makes a threshold to determine wether the dis-
ease spreads or not. When the basic reproduction number is less than or equal to 1, the infec-
tion will gradually disappear, the virus will tend to be extinct; when the dominant regeneration
number of the virus is greater than 1 and satisfies the permanence conditions, the infection will

persist, and the virus will continue to prevail and become an endemic disease.

Key words: SIR epidemic model; equilibrium point; basic reproduction number; global asymp-
totic stability
Foundation item: The National Natural Science Foundation of China(11371306)

5| AZ<3z/Cite this paper:

FEGUE, PR270. SETPBEBRAIA RS SIR M R i Ra e e[ J]. BHIEC =M 27, 2017, 38
(4) . 486-494.

FU Jin-bo, CHEN Lan-sun. Stability of an SIR epidemic model with 2 patches and population move-
ment[ J]. Applied Mathematics and Mechanics, 2017, 38(4) . 486-494.



