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An HIV/AIDS model with nonlinear infection rates under
information interventions
XU Zhi-hang, ZHANG Tai-lei, HOU Yue, QIAO Xia
(School of Science, Chang’an University, Xi’an 710064, China)

Abstract: According to the transmission mechanism of HIV/AIDS, an SEI 1A infectious disease
model with nonlinear infection rate influenced by information is established. Firstly, the basic repro-
ductive number Ry and two kinds of equilibrium points of the model, disease-free equilibrium point
and endemic equilibrium point, are given. By constructing Lyapunov function and LaSalle invariant
set principle, it is proved that the disease-free equilibrium is globally stable when Ro < 1. Using the
method of the second additive composite matrix, the global stability of the equilibrium point of en-
demic diseases is proved when Rg > 1. Secondly, the data of newly annual HIV/AIDS cases in Henan
Province from 2005 to 2019 are selected for numerical simulations. Finally, the sensitivity analysis
of some parameters shows that the effective contact rate between susceptible people and unconscious
infected people and latent people has a great influence on the basic reproductive number. Expanding
the coverage of HIV/AIDS information propaganda and raising public awareness of HIV/AIDS testing
can effectively reduce the infection rate of HIV/AIDS patients and control the spread of HIV/AIDS.

Keywords: information influence; HIV/AIDS model; global stability; the second additive com-
posite matrix
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