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The Existence of Travelling Wave Solutions in a Type of
Combined SIR and SIS Infectious Disease Model

YANG Sanyan, LI Shumin
(College of Science, Kunming University of Science and Technology. Kunming 650500, China)

Abstract: [ Purposes]In order to study the existence of travelling wave solutions in a three-dimensional infectious disease model
composed of SIR and SIS. [Methods]The stabilities, under certain conditions,of disease-free equilibrium point and endemic disease
equilibrium point in this model are discussed by means of Routh-Hurwitz criterion. Moreover, using Schauder fixed point theorem,
the existence of travelling wave solutions connecting those two equilibrium points is investigated via constructing appropriate upper-
lower solutions. [Findings|When R,>>1, for any ¢>c¢" , there exists travelling wave solution with the minimum wave speed ¢” ,
which connect the disease-free equilibrium point and endemic equilibrium point in the epidemic model. [ Conclusions]The existence of
travelling wave solutions in this infectious disease model has been verified.

Keywords: travelling wave solution; locally asymptotic stability; Schauder fixed point theorem; upper-lower solution; minimum

wave speed
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