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EPIDEMIC DYNAMICS OF SIR MODEL WITH PIECEWISE LINEAR
INFECTIVITY AND IMMUNIZATIONS ON SCALE-FREE NETWORKS*

Shao Yingying' Liu Meng' Fu Xinchu®

(1. College of Mathematics, Physics and Information Engineering, Zhejiang Normal University , Jinhua 321004 , China)

(2. Department of Mathematics ,Shanghai University ,Shanghai 200444 , China )

Abstract The Susceptible-Infected-Removed (SIR) models epidemic dynamics on complex networks with im-
munizations were studied, and the effects of immunizations on the spread of epidemic were discussed. When vac-
cinal ratio is greater than zero, the critical infection value becomes greater with the time increasing. Therefore
vaccination can indeed prevent and control the spreading of diseases on complex networks. In further details, this
paper discussed the epidemic threshold for disease spreading using SIR model with piecewise linear infectivity on
scale-free networks. And with this nonlinear infectivity, the conditions for positive epidemic threshold were de-
rived. Then various immunization strategies for the SIR model and the corresponding thresholds were discussed.
Numerical simulations and comparisons show that the targeted immunization is more effective than random immu-
nization, acquaintance immunization and active immunization strategies.

SIR model, scale-free network , immunization, epidemic threshold
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