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Abstract

In this paper, we consider a SIR model with individual spontaneous behavior change. During some
epidemics, susceptibles can adopt normal or altered behaviors (such as wearing masks, social dis-
tancing, etc.). Individuals spontaneously choose one or the other by comparing the payoff (includ-
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ing the risk of infection and the economic costs) of the two behaviors. This individual behavior
changes are modeled by imitation dynamics in evolutionary game theory. Under the condition where
the time scale of behavior change is much faster than the time scale of infectious disease transmis-
sion, we use the geometric singular perturbation theory to analyze the SIR model with individual
spontaneous behavior change. The singular orbit of the model is obtained by slow-fast structure
and entry-exit integration, and simulated numerically.
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Figure 1. SIR model with individual spontaneous behavioral
change diagram
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Figure 5. Phase portraits of Numerical simulation 1 (3)
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Figure 6. Phase portraits of Numerical simulation 2 (1)
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Figure 7. Phase portraits of Numerical simulation 2 (2)

7. BUEEN 2 (2)FEE

M7 BRI, 2 QAT AE R A P BIP . P, 2P, o WP, 2 B FIM P 2| P, HIMEHILIE
=Y x =1 8RR R G2 E T E7m: AP 2P, AP, 2| P, FIA P, B B, 8B E7E =/ %
x =0 S ARER R GE(11) I AH Bl Hh 2o

>

%

k

DOI: 10.12677/pm.2024.142056 587 T R


https://doi.org/10.12677/pm.2024.142056

78

1=
A

%

3) P =(0.94,0.06,0.98) , 4 \IRBkER A7 7 HUIE «

P, =(0.94,0.06,0.98)

P, = (0.8218870678,0.1512575567,1)
P, = (0.7629421725,0.0613609325,0)
P, = (0.6421425442,0.1476861751,1)
P, = (0.6041058394,0.0636010855,0)
P, = (0.4794446750,0.1420380687,1)
P, = (0.4565484184,0.0670668287,0)
P, = (0.3205524806,0.1323330165,1)

P, =(0.3095287465,0.0733666691,0)

P, =(0.0623101777,0,1)

1
09r 091
08 08
0.7 071
06 06
#E 3
; 05 ; 05
# #
04 04r
03 4 03
0.2 \ B 02 1
3
NG INN T A f e
0 A" T 0 A" L
0 e 0.2 04 0.6 0.8 1 0 i 0.2 04 0.6 0.8 1
V1IN VY9N
(@) ZAE x=1FENERAGA)MME. HPEEL (b)) =ZMAE x=0FEHIRARGADMIHE. HFKPL

s=2 =L, gpopsg etk 1

k, +k 1
== =2
B, 5 k,+k, 10

Tk o+k, 10 °

Figure 8. Phase portraits of Numerical simulation 2 (3)
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