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A novel SIR model with infection delay and nonuniform
transmission in complex networks
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Abstract ; In order to analyze and understand the spreading behavior of infectious diseases, the authors propose to
examine susceptible-infected-removed ( SIR) model. The researchers simultaneously introduce into the epidemic
model the two factors; influencing disease spreading behavior, and infection delay and nonuniform transmission, u-
tilizing the SIR model. Based on the mean-field approximation and large-scale numerical simulations, the analytical
results of critical thresholds of disease spreading were derived, along with the infection delay and the nonuniform
transmission having a distinct impact on the critical threshold. The infection delay can greatly decrease the critical
threshold and facilitate the spread of epidemics, while the nonuniform transmission can augment the critical thresh-
old and hinder the epidemic spreading in complex networks. Current results are conducive to further understand the
epidemic spreading inside the complex real systems, as well as to fully consider the roles of infection delay, trans-
mission factors and topological structure of population in the spreading of diseases. The resulis also provide a num-
ber of theoretical evidence to design more effective epidemic prevention and containment measures.
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