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Abstract

The paper develops and analyzes an epidemic dynamics model with self-protection and isolation
measures, and discusses the stability of the model equilibrium point by calculating the basic re-
generation number and constructing a Lyapunov function. It is proved that the disease-free equi-
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librium point is globally asymptotically stable when R, <1; when R,>1, the endemic equili-

brium point is globally asymptotically stable. Using the data of COVID-19 cases from November 1
to November 25, 2022 in Chongqing Municipality for fitting, according to the numerical analysis,
we obtained that: strengthening the isolation measures for infected people can control the epi-
demic to a certain extent, but enhancing the self-protection measures of individuals can be more
effective in reducing the risk of being infected and controlling the spread of the epidemic, which is
more conducive to the practical application.
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Table 1. The description of each parameter

F 1. BEHHEX

S A b/ ZH B b/ 37
A 310 Data d 2.403 x 107 Data
B 2.105x 1076 Fitted 5, 3.050 x 107 Fitted
o 0.14 Estimated P 0.1620 Fitted
H 0 Data p 0.12 Data

. 0.8 Estimated k, 0.6 Estimated
/4 0.1429 Data 1/z 1/3.86 Data

Table 2. Initial values in Chongqing

2 2. MIRE
LIE U i
5,(0) 7,240,170 Estimated
S,(0) 3,102,930 Estimated
E(0) 1500 Fitted
1,(0) 6 Data
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Figure 1. The fitting results of the model (1) with real data from November 1, 2022 to November 25, 2022 in Chongqing. (a)
Infected cases; (b) The cumulative number of infected cases
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Figure 2. (a) The relationship between the parameter p and Ry; (b) The relationship between the parameter k; and Ry; (c)
The relationship between the parameter o and Ry
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Figure 3. The evolution of system
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Figure 4. When k =k, =099, R,=0.9512<1. (a) Number of infected; (b) Number of quarantine; (c) Cumulative num-

ber of confirmed infections
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