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Abstract

In this paper, the authors studied a class of SIRS infectious disease models with a constant total
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population, saturation incidence and saturation removal rates, obtained the basic reproduction num-
ber of the model, analyzed the conditions for local asymptotic stability and instability of disease-free
equilibrium points, and obtained the conditions for the existence, uniqueness, and asymptotic stabil-
ity of endemic equilibrium points. Furthermore, numerical simulations were conducted to analyze rel-
evant factors and provide recommendations for community response to infectious diseases.
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Figure 1. Basic reproduction number < 1
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Figure 8. Different natural recovery rate u

E 8. TRIBARER u

4. RENERE RS E/HE

R NIE PSR NIMI B T ERE .t 15 490 2 B s A E v B R IS5 A
DRIk, Ak X BIT42  J AT t BEx SRR A 3% TR SRR o B 42 SO0 B 2

4.1. HREDIRPEIBIL E R XA OBIF M

HIE 3. B 4 Wml, AR E o O, RGE RS gD, BRGLE AR D, O A X AR R AR
B, PR DO P A A R S AR B AT R . RS A e A DA E AL, B
XEAFNEE, JTRAEFRE A ES), WEEN ILE, RN DR 2R EAR, RS,
DX 55 2 AR 3%, SEm AT D SR @IS M IRARE, AR SO R AE T, K
I G IR

XZHITEM: FEARRAEER, b o) B B GR -

XPBAEAEII W R A S DA EALRE ST, AR AATREEEA NG, 3P 5 e 5
ffIpL 2, DB ARG, KRR RGP R I R AR, IR RRIRE, R Refe (il Rk
LR PR, R BIE S, A R A
4.2. NBREFIRE FRIEMAE R XA ORI

HIE 5. [ 6 IR AT IR AN R E £ BOR, IR IRT Rk BN, ERALE SR, R R
ML, NV RERENEG, AXHEERA IR JN, R, Raid, Rew, REE,
SEPENG RGN, FTLALE/NX T 3 (EME BB B BIERFES, 24 /ANNIFIG AT S AME S SR 4E L TR AR
%, MEBEBGREX EARIT, FRIFIRIT . RIEAEXERYEMZAGRL, PAA R POl 20

DOI: 10.12677/aam.2025.145239 119 I3RS


https://doi.org/10.12677/aam.2025.145239

IE7E

BT
XS PRI E R, IHEREEPIRE N ER ¥ .
XA R IR . kD IR G 6 N 15 B AR R (KIS 18], BRAT R0 A 4% v L AT

4.3. RIREERY 5 XA ONEIE

QPR RARAERE AT, BT B A0 B 2 R G0 RE R B R A BT S I EE B
K7 TR AL, OB B BRI D . AR XN RER R RAFAOA N A ST, SR E B, R
RS, AR, REFAHACERES, AR NI A I A

XZHR . — B E R R R R R KR e AR 07 sUIR T N R AR e 0, 45 5
JEHE TR O RT3 58, (£ FIRR IR AR YIRS DL, G IR AT RE RIS

XA ALAE M ST AHRREAR R REACT, FRAR NIRRT 10 2 T, Dol D e e A PR f AT e -

4.4. BABMER u XA OB

XHE 8 BEAT MR, EARKER R sy, JUREACED, ik B AT BUnsE iR B Bk, e
EE SRR, S H SRR, RIFENAE A, EMaENIER, REFEAE, SEREG
& R

XSEAIRm . — R LR A RIKE R,

XHBIRAERE IR . G BORs D, oAkl A 1

5. &g

AT T —REAMWAMKERE SIRS BMME) 22 RS, 4 MBS R, %K
PR WER R, <1, WP RBHLASE , BRI RARER: Wk Ry > 1, M5 WP R L AR
ST, SIS B R g 7505 o R FE AR AL 5 I Y A A~ 187 s A ) BT I RSB 1, I 4t BB A
WUISAESE R o 55538 1T 0 4% T2 B0 0 A AR A I 148t e

E&WE

&7 K22 R A BN 2Rt RIT0H (2023)F1L R4 B AR5 4:(ZR2018MA016, ZR2015AL005) 1
EFESH

SE 3k

[1] BB, e, Efath, $vl A50sh 1 mEes @i 5o M]. dbat: BHEE IR, 2004.

[2] JREALHE, Ji. 2T COVID-19 £5 445 SIR A AR 8 M 2 T [J]. VERTIME 24 B A4k (B SRR #hRR), 2021, 20(4):
290-295.

[3] BB/RAITE-LADHE, P8R0 L, SRV R R, & BRWAMKAZRE SIS LIk Bf e ], AR
TS EEAEAR | 2024, 41(4): 127-131.

[4] REfEME, 3KiR, M. HAAWAKAZRR SIRS & YRR AR E ML), A1 K22 (B AR FE/R), 2013,
31(6): 789-791.

[5] T 2T W23 R AR RSB AE R 30 1 = i 5 R AL [D]: [l A0R ). Kb R R, 2023.

DOI: 10.12677/aam.2025.145239 120 I3RS


https://doi.org/10.12677/aam.2025.145239

	基于饱和发生率的后疫情时代新冠社区传播与防控分析
	摘  要
	关键词
	Analysis of COVID-19 Community Transmission and Prevention in the Post-Pandemic Era Based on Saturation Incidence Rates
	Abstract
	Keywords
	1. 引言
	2. 基于饱和发生率的社区传染病模型
	3. 模型分析
	3.1. 基本再生数
	3.2. 无病平衡点
	3.3. 地方病平衡点
	3.4. 数值模拟

	4. 模型的影响因素分析与防控
	4.1. 易感者到感染者的饱和发生率对社区人口的影响
	4.2. 从感染者到恢复者的饱和发生率对社区人口的影响
	4.3. 免疫丧失系数对社区人口的影响
	4.4. 自然恢复率对社区人口的影响

	5. 结论
	基金项目
	参考文献

