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Fig.1 Diagram of the disease transmission in the 7-th patch
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Fig. 3 Effect of vaccination rate on infectious populations
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Analysis of the Fractional-Order SEIQR Patch Model with

Vaccination for Infections Diseases

ZHANG Jinyu, XUE Yakui
(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: According to the transmission mechanism of measles virus, a fractional order SEIQR
patch epidemic model was established to study the effects of vaccination and migration on the control of
infectious diseases. The basic reproducing number R, was obtained by using the next generation matrix
method, and the forward invariant set of the fractional order model and the stability of the equilibrium
point under threshold conditions were obtained based on the Mittag-Leffler function and Laplace trans-
form. Finally, by selecting two patches for numerical simulation, it is found that the migration move-
ment can make the disease disappear, at the same time, increasing the vaccination rate can reduce the ba-
sic reproduction number, and it is found that the time for the disease to stabilize increases as a decreases.

Key words: vaccination; SEIQR patch model for infections disease; basic reproductive number;

fractional order; Caputo derivative



