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Homogeneous dynamical systems and the age-structured SIR model with proportionate mixing.

We consider an age-structured SIR model with force of infection of proportionate mixing type. The reulting age-structured

model has variable total population size, population reproductive number different from one, and exhibits exponential

solutions with nonzero growth rate. In order to analyze this model we first extend known results on homogeneous systems

from the ODE case to the PDE case showing that an exponential solution is locally stable if all eigenvalues of the linearized

operator have real parts smaller than the growth rate of the population. We show that the age-structured SIR model

has two equilibrium exponential solutions - one corresponding to a disease-free state, and another - corresponding to an

endemic state. The disease-free one is locally stable if the reproductive number of the disease is smaller than one; the

endemic one is locally stable if the reproductive number of the disease is greater than one and additional hypothesis is

satisfied. (Received September 29, 2000)
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