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In this thesis, we propose an explicitly spatial SIR epidemic model with a nonlinear
population travel subjected to the gravity law of movement. We analyze the model with
two patches and three patches. The conditions for a stable disease-free equilibrium and
the basic reproduction number of both two patches model and three patches model are
derived. Moreover, we establish theorems for deciding whether an epidemic occurs or
not. The numerical results are in agreement with theory. Finally, we discuss the effects of
travel on the model.
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