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Abstract

Influenza is a serious disease caused by an influenza virus. This disease is spreading
so widely that it is difficult to control. Vaccination is a common method to protect
this disease. The Susceptible-Vaccinated-Exposed-Infectious-Recovered (SVEIR)
model is used to predict the number of infected population and the duration of an
outbreak when it occurs. Both disease-free and endemic equilibriums of the model
are derived to study the effect of vaccination on the number of infectious popula-
tion. In this research, the threshold value of the model which is called the basic
reproductive number is derived. The stability analysis of the model shows that
the disease-free equilibrium is locally asymptotically stable if the basic reproduc-
tive number is less than unity by using Next Generation Method. It is also shown
that the disease can be eradicated from the population if the vaccination coverage
level exceeds a certain threshold value. On the other hand, the disease will persist
within the population if the coverage level of vaccination is below this critical value.
These results are verified by the numerical simulations. Numerical results show the
number of infectious proportion when the vaccination rates are varied. The critical
value of vaccination rate is 0.00715. It is found that sufficient vaccination rate can
be eradicated the disease.
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