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Abstract: Considering that WeChat users are divided into three categories: not reading rumors, reading rumors but not propagating,
and reading and spreading, a dynamic model of WeChat rumor propagation is established, and the existence conditions of the model
equilibrium point are analyzed, which proves the global stability of the rumor-free propagation point and gives the key factors of
control.
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1. Introduction

According to the 51st China Internet Development Statistics Report, as of December 2022, the size of China's internet users
reached 1.51billion, and the internet penetration rate reached 74.4%[!. With the rapid development of internet technology, the way of
rumor dissemination has gradually evolved from word of mouth between people to new media social platforms such as Weibo, WeChat
and Tik Tok, and has the characteristics of fast spread, wide impact and high degree of harm, so it is of great significance to discuss
how to curb the spread of WeChat rumor, this paper will use the modeling idea of the famous Kermack-Mckendrick SIR "barn" model
in infectious disease dynamics?. The dynamic model of WeChat rumor propagation was established, and the propagation mechanism

of WeChat rumor was analyzed.

2. Model formulation

Consider, divide WeChat users into three categories, S(#) means that WeChat users who have not read false news and are likely
to spread once they read it are called susceptible people in infectious diseases, [(#) means WeChat users who forward and spread
false news (such as infected people in the infection) are called the transmitted population, and R(t ) means WeChat users who read
but do not spread (such as recoverers in infectious diseases) are called rational people.k is the maximum capacity of the environment,

that is, the density of WeChat users in a specific environment, ¢ is the internal growth rate, that is, the maximum increase rate of
WeChat users in a specific environment, ﬂ is the contact rate, that is, the rate of contact with false news and spread, & is the rate at

which the forwarded false message no longer has an impact, f is the rate of users who exit WeChat.

Then the propagation model of WeChat rumor is as follows:
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Given the practical significance, we only consider on

R ={Xx.5.1)eR*:X >20,5>0,1>0}

3
Lemma 1 € is the global attractor of the system (1)in R . and the forward invariant set of the system.
System (1) has non-negative equilibrium points:

Volume 5 Issue 4 -175-



s

r(l—S—)(1+aS*)
E,=(0,0,0) E, = (£,0,0) B =| § k el | o~ e+eg Equilibrium points E,, FE|b
2

’ )i “e |7 Baletre)
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3. Stability analysis
Bk . _
Theorem 1 Take R 0o = , when Ro <1, E1 is locally progressively stable, and when
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R, >1,E1 is unstable.

Prove The Jacobi matrix of system (l) at E1 is
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Then the characteristic equation corresponding to J (El) is

Then the corresponding characteristic equation is:
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WhenL >1 the characteristic equation has a positive real root. So take Ro = ¢ .When RO <1,
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E1 is locally progressively stable; When Ro >1, E1 is unstable.
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Theorem 2 For system (l) , when p >2_r+*,6’—[*2
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, the equilibrium point E2 is unstable;
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the equilibrium point E2 is locally progressive and stable.

Prove The F, Jacobi matrix at the system (1) is
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Then the characteristic equation corresponding to J (E 2) is:
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point E2 is locally progressive stable.
Theorem 3 When, the equilibrium point E1 (k ,0,0) is global progressive and stable

From theorem 1, it is known that when the equilibrium point E1 of RO <1 is locally asymptotically stable, then the 2
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—e—¢&)<0 Sothereis lim7(¢)=0. It can be seen from the limit system theory
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that systems ( 1 ) and dR 2)
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have equivalent kinetic properties , and taking the Dulac function B =—— then there is + <0

OR

!
system ( 2 ) is in Ql = {(S, [): S>01> 0} There is no closed line inside. That is, E1 (k,O) is globally progressive stable
in Ql . So when Ro <1, the equilibrium point E1 (k ,0,0) of system (1) is global progressive and stable.

4. Conclusion
This paper mainly discusses the dynamic model of false news propagation in WeChat, divides WeChat users into three categories,
discusses its propagation mechanism by using the differential equation model, obtains the existence conditions of the positive

equilibrium point, analyzes the local stability conditions of the positive equilibrium point, and proves that there is no false news

propagation point F | Global stability. Thresholds that determine whether false information spreads in susceptible people (similar to the

Volume 5 Issue 4 -177-



i/
(1+ak)e+¢)

basic regeneration number in an infectious disease model) are obtained Ro , take R0 = if Ro <1, the number of

rumor propagation tends to zero and no longer spreads

Bk

From the threshold R, = —————
(1+ak)(e+¢)

, it can be seen that if the system capacity K and the internal growth rate & are

fixed, the result of rumor propagation is ultimately determined by the removal rate € , & and contact rate ﬂ of WeChat users. If the

system capacity k , internal growth rate & , and contact rate ,3 are fixed, the more emigration rates € and & (rational WeChat

users), the less the number of rumors will spread, and eventually it will tend to zero; If the system capacity K , the internal growth
rate O , the emigration rate € and & are fixed, the smaller the contact rate ﬂ , the less the number of rumors will spread, and

eventually it will tend to zero.
Therefore, in order to curb the spread of false news, it is necessary to rationally increase WeChat users and reduce the contact rate
of spreading false news among WeChat users. Generally, official public accounts can be used to publicize and refute rumors, especially

for some emergencies, it is necessary to publish the facts in time and strangle false news in the cradle.
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