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Stability Analysis of a Class of SEIQV Network Worm Model with
Saturated Incidence Rate

YAN Bin, XUE Yakui
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: A type of network worm model with saturated incidence rate was established, this model took
into account isolation and antivirus software installation strategies. The basic reproduction number of the
model was derived using the next generation matrix method; The LaSalle invariant set principle was uti-
lized to prove that the worm free equilibrium point E° was globally asymptotically stable when R,<<1.
The Hurwitz criterion was employed to demonstrate that the positive equilibrium point E* was locally
asymptotically stable when R, > 1. And the Li-Mulowney geometric method was used to prove the global
asymptotic stability of the positive equilibrium point E*. The correctness of these conclusions was verified
through numerical simulation, and it was found that reducing the connectivity between infected devices
with other devices, as well as enhancing individuals’ awareness of antivirus software, could significantly
curb the spread of worm viruses.
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Fig.1 The process of network worm
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