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Abstract

To better predict and prevent infectious disease outbreaks, scientists have established mathematical
models of infectious diseases and complex networks. This paper provides a brief description of clas-
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sical epidemic models and conducts a mathematical study of the transmission dynamics of different
models. It introduces the basic concepts of complex networks and several fundamental network
models. Starting from three classical models—the SI model, SIS model, and SIR model, it analyzes
the basic reproduction number and transmission characteristics through dynamic analysis. By in-
vestigating complex network models with different topological structures, the paper examines the
transmission thresholds of infectious diseases. Dynamic calculations show that the value of the
basic reproduction number Ry significantly influences the transmission capacity and hazard level
of infectious diseases. Through in-depth model analysis, the research enables predictions of the im-
pact scope of infectious diseases and proposes targeted prevention and control measures.
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Figure 1. Plot of u — v vs. Ro
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Figure 4. Schematic diagram of the WS model
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