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Stability Research of a SIQR Model with Nonmonotone Infection

Rate and Continuous Perturbations

MA Yan-li, NIE Dong-ming, YU Ping

(Department of Common Courses, Anhui Xinhua University , Hefei 230088 , China)

Abstract; Continuous vaccination, elimination and quarantine perturbations are introduced, and a SIQR

epidemic model with nonmonotone infection rate is established. Firstly, the threshold R, which determines whether

the disease is extinct or not and the conditions for the existence of equilibriums are obtained by the calculation.

Secondly , the globally asymptotical stability of the disease-free equilibrium E, is proved when R,<1 by means of

Routh-Hurwitz criterion and limit equation theory. By Liapunov function and LaSalle invariance principle, the

globally asymptotical stability of the unique endemic equilibrium E* is also proved when R,>1. Thirdly, computer

simulation is carried out to illustrate the correctness of the theoretical research by Matlab sofiware. Finally, the

continuous vaccination , elimination and quarantine strategies are compared and analyzed with the partial derivative

of the threshold R,.
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