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Abstract: In this paper, a fractional order SEIR epidemic model with time delay is investigated, and the effect of time
delay on the dynamic behaviour of the model is investigated. Firstly, the fractional SEIR epidemic model is established
and sufficient conditions for the stability of endemic equilibrium point without delay are given to ensure the practical

significance of the introduction of time delay. Based on the bifurcation theory, the condition of the Hopf bifurcation and

the expression of the bifurcation threshold are obtained. As it turns out, the dynamic behaviors of the system depend on the
critical value of the bifurcation. On this basis, the influence of the fractional order on the bifurcation threshold is studied. It
is found that the Hopf bifurcation of the system will advance as the order increases. Finally, the accuracy of the theoretical

derivation is verified by numerical simulation results.
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Fig. 3 Graph of bifurcation delay varying with fractional order
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