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Abstract

Based on the role of asymptomatic patient in the process of disease transmission, this paper es-
tablishes a SEIAC dynamic model with asymptomatic patient. The next generation matrix is used
to obtain the basic reproduction number R, that determines the existence of the disease. By con-
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structing the Lyapunov function, it is obtained that when Ry < 1, the disease-free equilibrium is
globally asymptotically stable, that is, the disease eventually tends to extinction, when Ry > 1, the
endemic equilibrium is globally asymptotically stable, in other words, the disease will persist and
become endemic. Finally, the sensitivity analysis and model numerical simulation of the basic re-
production number are carried out by Mathematica. The results show that improving the treat-
ment level is conducive to the prevention and control of the disease, and ignoring the impact of
asymptomatic patient will underestimate the spread of the disease. The results will provide some
theoretical support for the prevention and control of infectious diseases with asymptomatic pa-
tient.

Keywords
SEIAC Model, Basic Reproduction Number, Global Asymptotic Stability

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

A& B 2 48 H 3 R S A R0 B A U N ARG PR AR B AR etk L A — 2 S A R AT RETUAT I, &
AESM 53 NS NSNS A EAERE . HRATEATF=ZRER: B4R, LREamny
TENFE . AR RS P fa iy, FERIETIX =ANEREIT. & Junsh ) 5B A0 2 Tl 7% e K &
H VPRI ARG S LR Z — o ARG AL 3 ) R AR SR EAAFE DM O A
LRI . BT AME R RN P 2 AR . 1927 4 Kermack 5 McKendrick [1]#2 H f) SIR 6z A8 Sy H
RIEBGE | WK, BEEEGYREN R RER K. W4, AR GeRis ) e AR BT & Sk bR,
R AL 55 (2176 )8 T REE EM 52, 5k B BR300 F B AL AL Ge i A A 4R ) 1 30 B8 o g 0
COVID-19 [RAERRIIFENR, I FHEE[4150 4T 1 T N SO mRiAT 4%

TR R Ge JE 48 5 B (IR R AR B By, R JEARTE AR NAR G, AT AR 72 AR e
PG, TAGIEER SREFMM ARSI, K EARR AR FRERFIAGE, R ks
A R I W TE R IR % B # A AE TORER G, 1 COVID-19 [3]. SARS [5]. HE#E[6].
BRI 7]55 . 15 B AL e 3l 1 A AR TG 5 A BT AN A3 JORE R IR G 2 o 5 A% 3k ) 5 mig, -
Bellan %5813 3 37 3 40 A A TORE DRSS 1422 4 A5 1Y 43 B o R DR B G 2 0 35 e B W e b ) s, 25
K], BATCRER G B R G (1) R h AR Z AN DM B 78 o R E v el il P,
Gao Z5[9]70# T NSNS IL T, JoiE IR Gy & R & 36 h I E A

AR B U AT B TR IR G AL Y 3 ) SR, 3d e B 40 B R B AR TR IR G
TR PIRAERRIIFEM . BAR 2zl anT  58 DR ToRE R G A SR B @ S Y S = A

][l

HEHIAT BURE S T RIS, R4 A LR
2. BT

HRIGTCAE IR B G AL ARHLEL, AP N O N5 S, RERE, TORERIERHE K 4, A
WREHAE K T2 B Co TR 1, LA BB) )AL .

DOI: 10.12677/aam.2023.127315 3145 IS FH $

il


https://doi.org/10.12677/aam.2023.127315
http://creativecommons.org/licenses/by/4.0/

FieE 5%

%zA—ﬁSI—O‘ﬂSA—dS,

dE

E:ﬂSl+aﬂSA—(5A +68,+d)E,

%:é'AE—(9+,u+d)A, (1)

%=§,E+¢9A—(a)+d)l,

%;:yA+wL{7+dﬂl

Horb, 2808 FORAMEIRERH BRI, 2o . 0 TR TR MO T A R G 1 g
B AR, SHdFRERANHCT R, BHS, 6, 7 WIFRREARE N TCREIRIE G R iR &
REMLER, S8y o PHFORTIER. IR EFNHIZE, S8y RrMEEHFNRE LR, &
BERGE()il /2 U0 R IR AT

5(0)20, E(0)20, 4(0)20, 1(0)20, C(0)20.

A BSI + oS4

<
'

E
ds dEf 5

Figure 1. Model flow chart
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Table 1. The value and significance of parameters for model (1)
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Figure 2. Sensitivity of basic reproduction number (R)
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