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Stability analysis of MSIQRS epidemiological model with age structure
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Abstract: A class of MSIQRS epidemic models with age structure was discussed, and the expressions of
basic reproductive number R, and the reproductive number with vaccination R(¢) were derived. It was
proved that when R(¢) < 1, the disease-free equilibrium was locally asymptotically stable at that time.

when R, < 1, the disease-free equilibrium was globally asymptotically stable. When R(¢) > 1, the dis-
ease-free equilibrium is unstable. And there exists only endemic equilibrium state, and the conditions of
local asymptotic stability of the endemic equilibrium point are given. The expression of basic reproduc-
tive number is used to further explain the role of isolation in the control of eliminating infectious diseases.
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M(0, 1) + S(0,¢) = f;mb(a)Pw(a)da = b,.
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m(a,t) + s(a,1) +i(a, 1) + q(a,t) + r(a,1) = 1,
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