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Establishment and Analysis of a Discrete Infectious Disease Model

Considering the Effects of Social Behavior
HAN lJing, LI Guihua

(School of Mathematics, North University of China, Taiyuan 030051, China)
Abstract: During the outbreak of infectious diseases, how to effectively control the disease transmission and
small social cost losses, is a major challenge for governments and public health decision-makers. In this paper,
we introduced a utility function with information delay, which was described the social behaviors such as the
expected cost and risk of infection, established and analyzed a discrete infectious disease model with contact
rate that was affected by social behaviors. By calculating, the basic reproductive number of the model was
obtained when the information was not delayed, and the existence conditions of the disease-free and positive
equilibria were given. Using the method of constructing Lyapunov functions, we proved that the disease-free
equilibrium was globally asymptotically stable, and the positive equilibrium was locally asymptotically stable
by the Jury criterion. Furthermore, we simulated the behavior of system with the different time delay, and
found that the system exhibits complex dynamic behaviors, such as monotonic stability, oscillation stability,

periodicity, and even multiple peaks and spikes over a longer period of time with the increase of time delay,
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which means that time delay may lead to uncertainty of behaviors for the system.

Key words: time delay; discrete model; social behavior; utility function; stability
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