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Abstract

Reaction diffusion equation is widely used in different models of physics, chemistry, medicine and
biology. Fractional reaction diffusion equation is a generalization of integer order, which is widely
used in the study of infectious disease propagation process, image analysis and stochastic process.
In this paper, the fractional reaction-diffusion equation is used to simulate the dynamic behavior
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of the epidemic model. Firstly, by solving the eigenvalues of the fractional reaction-diffusion equa-
tion with homogeneous Neumann boundary conditions, the linear stability of the equation is analyzed,
and the Turing instability condition is obtained. Then, combined with Kronecker product, the reac-
tion-diffusion equations are discretized and solved by finite difference method and integration factor
method in space and time. Finally, numerical experiments are given to verify the stability analysis re-
sults. The numerical results are helpful to predict the epidemic trend of infectious diseases.
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