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SPATIAL TURING PATTERN IN SIR EPIDEMIC MODEL WITH
NEGATIVE CROSS-DIFFUSION

ZHOU Wen'!, HU Wei!, CHEN Jin-giong', KAI Ge?

(J.School of Mathematics and Statistics, Anhui Normal University, Wuhu 241002, C’hma)
(2. College of Mechanical Engineering and Applied Electronics Technology,
Beijing University of Technology, Beijing 100124, Chma)

Abstract: In this paper, spatial pattern of SIR epidemic model with negative cross diffusion
is considered. By performing a linear approach around the positive steady states of the model
and Hopf bifurcation theorem, sufficient conditions are obtained for the Turing instability. And
Turing region in which there are plenty of complicate spatial patterns is derived. Finally, some
numerical simulations are given to certify that Turing patterns, such as spot, stripe and mixture of
spot-stripe patterns. The regular pattern is induced by negative cross diffusion, which generalizes
the results that negative cross diffusion has great influence on the spatial pattern formation.

Keywords: SIR epidemic model; negative cross-diffusion; Turing pattern
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