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Dynamic analysis of a two-strain influenza model with vaccination

Wang Xiaojing, Liang Yu, Guo Songbai, Chen Jingyi, Li Jiahui, Guo Deyu
(School of Science, Beijing University of Civil Engineering and Architecture, Beijing 102616, China)

Abstract: Based on the transmission mechanism of influenza AC(HIN1), an SVEIgIx R infectious disease model is estab-
lished. Firstly, the control reproduction number R, of the model is calculated. Secondly, both the global stability of the disease-
free equilibrium and the existence of the unique endemic equilibrium are proved. Furthermore, the sensitivity analysis of the
main parameters are carried out. Finally, the numerical simulations are conducted. The results show that the scale of infection
decreased with the increase of the self-healing rate 1— p of the infected persons during the incubation period; the number of in-
fections of drug-resistant strains increases gradually with the increase of the treatment rate f; the cumulative number of infec-
tions reduced with the increase of the vaccination rate 7. Besides, compared with non-vaccination, when the vaccination rate
reached 0.3, the cumulative number of infected people decreased by about 0.47 times. Therefore, scientific and rational drug
treatment and extending vaccination coverage played an important role in controlling the spread of influenza ACHIN1).

Keywords: influenza ACHIN1); drug-resistant strains; sensitive strains; vaccination; sensitivity analysis; stability
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