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Abstract

To reveal the transmission patterns of infectious diseases influenced by information and explore
prevention and control strategies, this study constructs the simplicial-susceptible-aware-infected-
quarantined-susceptible (s-SAIQS) model. This model takes into account elements such as birth and
death, high-order interactions, information awareness, and quarantine measures simultaneously.
From a theoretical perspective, it proves the boundedness of the model solutions and the invariant
set, and obtains the existence conditions of equilibrium points and the criteria for stability. Numer-
ical simulations show that increasing the total amount of effective information and extending the
effective duration of information can effectively prevent and control infectious diseases; an
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increase in the birth rate and a decrease in the death rate will increase the density of infected indi-
viduals and reduce the epidemic threshold; quarantine measures have a significant effect on sup-
pressing the density of infected individuals, and their control effect is more prominent compared
with factors such as information awareness, birth, and death.

Keywords

Aware, Quarantine, Simplicial, Dynamical Analysis

Copyright © 2025 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. 5|

H it DR, A& G490 1 B7 76 A2 0% Z N e JE Je B 5K e A R B K ) . 6 A% e i AT FIUAEE 16 e A AT
& T fRAE IR AR AL e B A RS 1) B K . S M ARG Al 1R AR IR T Kermark 5
McKendrick [1]#43& & B RIAY, HEFEARPUR B — 2T A MATIE — SR R YRR, 1 RIAMATE kg
TR EARBME. X — R T KRR 48 G A% JR B RS, i TR I B i
TR RE, BANAELE R IRYE. N T AEAR G AR Y B0 77 2 AR Y AR X A AR B R AR O I HAR AN A
REIL, B 77 2E AR T 46 25 R I 288 o) A% G A% JR 2

Bl 52 4 X 4% b AR e BT LB IR N, B0 Wi 98 38 AR K A0 AR e 1m) 1 et 5 R B 5T A A B4R
A EAE RSP N2, B S a0 S AR 1) B AH AR SR SRR A A EAE A . R SRRt 7,
R AR E I 4 B 2 S — e R 2 B S M 25 (1) ST 4 4R b i), e a
A2 B R e, WA E R AL X 5, WA EAE AR R R 22, A BT EME S AL
[3] SRR A E AR RIS L S RIS .

HTAE B X 2% L R T i RN 2 2R 8 = B A A IR A T N 45 [5]. Hidr, FRATEN 2% 2
BAR e ML, 2Tk, BRIy DT BRI — R Skt it AR R . Bl
MV 22T B ali U M2 AL R B0 1% 7L . Bodd S5 H IRE S T AR I s AB TR, 7EE A IX 454
B RE T Y X AT R B (M AR LR AR, R G0 BT v B AR B AE R R G [ 52 [6] . 1 5 1acopini
SR RATE NS X SIS BB EATAIE ST, R IR GLImdni AT R2 B 0 AT IR ZS 1) b 5 55 RS AR I HH A
BEGFAAR, MR TCRIRES S5 H O RS IE A 1 X (] IR AS X[ 7]. Wang S50 50 T sl 4 - R
AL M IR YR SIRS AL, (8T =M AH T AE X AR Jm AR i s E A, BRI T AL XF
A FEE & T RIRBR I SEIL R [8] Chen SEWF Tt 1 4123 W 28 v (1) iy B BROBE A4 AH ELAE FH O A% i % 7
[ 80 77 27 5200 R 2 PR 6 N SRS [9] - 7655 FE HH AR SR T LRI 7T R, Leng Z57EA 70 Fh i B 22 M 45 2 i,
TEF R AT R RBR A T “SM17 Tk, B a4 g i i N 21075 18 B A RIBET (1) SIS B
Z #h[10]s

RN BRAR A 2 A5 B AR B AL Je s B R I 52, WnfE AR B IEMR RS Rm B iR 5 B /NEEIR A
GRS AR MA BRI E . Insapir e, VF 20 0KAE BAR TR g it Jum & fh i B
IINBFC . i, FERSRI Ay B IR0 1], @i RSO OS5 B 5 Dl— e B2 3T B3RP
1, MTTEEANRBUIRES, DL BB B S, s mifL ek % .

DOI: 10.12677/5a.2025.146149 79 G2 5


https://doi.org/10.12677/sa.2025.146149
http://creativecommons.org/licenses/by/4.0/

TERLAERT S, A V2 WFFLANN T RS IH 2% - Huang 5575 52 2% 57 I 4% 14 2 SIQRS & 45 AY,
WU A 42 Ry 8l /154 [12]  Jiang Al Ma DU 2 1 BN (R0 A2 , 4y 3d 22 [X 332 FON 1) SIQR AR % &
A PRSI BRI K928 SR W o 28 175 1A 42 1l A SR [13] o Chien 28 7E B4l X 2% A4 2 G 1) SIQRS #AY, T
il A R G B P PR A B % R DU BB B 1R I R I [14] . I SERIT T SCRAE B0IE 1 B B8 FA Tt T 1%
ezl A BRI, A I T R 8 It 7 B8 SR A Y v 5 e BT EL R R R T

N7 R8I 52 b7 5 I AR Qi AL R AR, AR SCIRIIN 2% f8 A (5 BRI ROR B . R SR
InsRfE R BRESTETE, HOL s-SAIQS B, 45 I BIIA SR MRS SE AR B, [ A5 B2 S
RIAAAE S RE M E B AP IRAE T, (5 A RCERAE SRR S R g o A o, AR
TSRO R G 8 AT BRSO, B8 8 5 T o JER e 8 R I S i AR A I BN H AR S T RS A AT B K

ARSI 5K 22 HE: 55 3909 s-SAIQS BT Ei 7y, 4h A SCE BRI AT 5 =
M B AT AR VYRS, MEEALIU A I R B R 45 RO U] % SR STy, WA
S TARREAT 45

2. s-SAIQS =BV

EAMEE AN CE, HECEES). ARREEA). BEGE(). BECEQFETEE(E).

TERG e, BB RATE R . e E e AT E . AR T SR dh b A
RS, M ERAE M, B, W TEE MR o, R o Ak + DAL R
k-, SUEFEN, o FERTRBAMBRLALIY . T, RO 0-Fa PR — A, 1-
FRATTEANR — 2K, 2- RATARGR =T O R — A =TI W 25 S50, 3- BT A4 RS F) DU 2 DY T Ak 45
Fy, B L SR A, BAMEB, L, HHPNAT ROVRGUIRE, BRAEhIs A
GyIEOIRETT m, WP GRS 9 8 2 et 2 JEOIR 1T il e AR UG O

e ' A A\

. o—©O .\’/

Figure 1. Simplicial topology schematic diagram
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Figure 2. Flow diagram of s-SAIQS model
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Table 2. The default values of the parameters for numerical simulation
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