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Threshold dynamics analysis of an age-structured epidemic model with

periodic infection rate

DONG Ying, LYU Yunfei”
(School of Mathematical Sciences, Tiangong University, Tianjin 300387, China)

Abstract. This paper studies an age-structured SEIR epidemic model with periodic infection rate and population flows. Firstly, the
existence and uniqueness of non-negative solution of the model are proved. Subsequently, by using the operator fixed-point theorem
and the periodic renewal theorem, the existence of endemic periodic solution and the global asymptotic stability of the disease-free
periodic solution of the model are demonstrated. By introducing the spectral radius r(.7) of the Fréchet derivative .7 of the periodic
solution operator at point 0, it is shown that when (.7 ) >1, the model has an endemic periodic solution ( disease outbreak ) ; when
r(.7) <1, the disease-free periodic solution is globally asymptotically stable ( disease extinction) .
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(3) XA fEE!  IR(f, ) >0 HRIAL , iR b € E J— N A
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T(t-s,x) =fma(t—s +y —w)[e_fff

1=sty 1—s
+f B(1—s +x—0)e, Bumsat mwimsn-e)iq g1
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% [e_fl—s (B(t=s4y—0) +p(1—s+¢—0))do +J’ B(i—s +y-0)

t=s

x ¢ly B w016 497 o (Bl ) vali=sm)dn

X o Jo (Bli=n5) =)0, dy s |
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T ra*t
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00
HRAE SR 7], 5
Z‘I/(t,a,t—s +nT,x) t<s,
1IA’(l‘,a,s,)():z 1:0
Z‘I’(t,a,t—s +nT,x) t>s,
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