2025 4 5 F ERIFEAFZMCE KR FBO May 2025
#a42% % 3 Journal of Chongqing Normal University (Natural Science) Vol. 42 No. 3

DOI:10. 11721/ cqnuj20250305
— X BB MRS SIQR FLFRBEMB NZESH

o, AL
(HRIAE K2 B2afl 22220, EK 401331D)

WE: R LNEFRNE R RREARTH I FT 0N, EAREEANEER AR, XA BT H L EEE
WEE R REA Y ERT S WAL R RARETH T WRE; K8 A Huwiz HEF S FHEE MR REE ZEMH
# Lyapunov i & ,# 3t LaSalle F X £ R E B F AR H AR AT NAEL T, HELER I LRI HAEEAFTESNT 1
HEBREAARKAERT EAFLEAT INAAR -—WELTHA . ZARSBREHARWHERE., HRLERER
TEWAMEMAX LR FEAGNA,

KEIR MR EMSIQR R m A A ARE £8P A2 R EK

RESES:0175 MERARAERRD A M EHES1672-6693(2025)03-0096-07

A Y 7™ SR N SAEERR , 25 NSt S 0% R AT R 18 Z RN R 52 5 Ry T S BIOGHAS YL i 0 A R 4 L B2 R
T3 2 4% F 05 0 B HEAT AT ST . Horb A e 3l 12 32 Bl a B Oy vk RHE Y is HE AT E R T TT . T SR AE K,
Rl B b 04 7% G 3l 77 2 10 % J L R A R e B R FH T 0 B 5 Pl 5 R 1) A2 o )

Kermack % A" F 1927 4R AI57 T2 81 “SIR &% R, Al SIQR . SIER %5 5 e 455 80 ¥ 76 it S fily -
AT, 1927 AFZJE BN T — R 5156 T SIQR 15 Y #6 Y f) 3 g 2 B f 1) S0, (0 359 o 5 bk 90 45 g 114
. 20 T BT Pk 5 45 0 B0 A4 e R B 8, 2014 4F L Athithan %8 A BF9E T — 3¢ B B % 0 4 5 1
BIEER B HIV/AIDS BER ;2017 4F . Gumel %8 AW HH T BAT 2 210 00 00 44 3% 3h 1 24080, T iR A 4k IX )2 i
49 7 5 R 3B 2 5 0T ) X A 2 1 478 80 A5 S LBl 5 5 SR 9 B2 A 5 2021 4F, Rathinasamy™ 76 SCHR[ 7 09 S0t 1%
JEBAT MRS B Bl 2R 52022 4R B FFTOSIE R T SCHERC9 ) — AN S R ARG, JF F 4 HIE W O vk
HERA TR Y K 452023 4E A BV IS T — 28 A P S5 Y HIV/ATDS BB %R % & T HIV 7E [A)
(B 55 EZ M A HE . (0 ak SCHR AR % 18 5 A B i B 38 0 1% e g A Y, i — 2646 g st T M S A & AR
[ 14 o8 e 23 A P A [ J6 24 23R (14 £ 4 o B 280 %o 3k S 5 3 (10 9 00 4 ot B0 22 . IR G L A SO T STQR A 4
T — bR i 5 M 25 R 1 STQR A% Y 81 J) 2 A AR

1 BEERET

AR SCHE B B AR A ST I STQR B B b 5 SRR A T M 2 A R R S A A
TR L REHL B (I D, 1 oA SRR EEIA R W ARIET- R RZE 0 IARBEE IR HE TR AR
Bop, JIFR BB WIE TR R e NI H BR B B PR B R R BBy N T MR i IR R R B, O M K
Qe W R R RB Ly B E IR RRB 0 MR E IR E R RS N o B AR 1, B GeE N
WEL L, PR E AR Q MR E ARE . R NI AHE,

xS HHA:2024-04-23 &[5 B #§:2024-08-18 % 4% H KR B 18] : 2025-05-16T11:49
BENTAE : % AR5 40 L35 H (No. 11971081, No. 12471153) 5 H JK i 38 A4 112 500 H (No. cstc2024ycih-bgzxm0046) ; H1 [H & % # H
0 T A OE R S A 5T LR IR B (No. 24SX0305) 5 T R I K 25 5 25 208 0% O B 55 50 H (No. 202223)
E—EEG N AL B S M T S5 3 1 & 58 E-mail : 1404814231 @qq. com; BIEEF 5. B 2R, 14 S0l E-mail :
yangzhch@126. com
) £& tH AR # 3k - https://link. cnki. net/urlid/50. 1165. N. 20250515. 1659. 022



% 3 B4, % - K EAMA S M SIQR SRR W ) F o0 97

(w+p )1,
(1+1,) B, vl
> IH]
el
A Y A
— (w+p,) Q B R
S DRLhlr UL A LA I 2 S
-—
wS Y [
el
> 1,
(1L+,) B, v,
l(l‘«‘*l’vl)l\«

B 1 fEREEaEINE

Fig. 1 Mechanism diagram of infectious disease transmission
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Dynamics Analysis of a SIQR Epidemic Model with Sex-Structured

SHAO Hong, YANG Zhichun
(College of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: The dynamics of a class of infectious disease models with varying male-to-female infection ratios were analyzed initially,
the positivity and boundedness of the model were validated, followed by the computation of the basic reproduction number using the
regeneration matrix method to determine the threshold for disease extinction. Subsequently, the local stability of equilibrium points
was discussed using the Hurwitz criterion. Finally, a Lyapunov functional was constructed, and the threshold conditions for global
asymptotic stability were obtained through the LaSalle invariant set principle. The research results show that the disease-free
equilibrium point is locally stable and globally asymptotically stable when the basic reproduction number is less than 1, and there is
a unique positive equilibrium point when the basic reproduction number is greater than 1, which is locally stable and globally
asymptotically stable. This study extends the content of infectious disease dynamics models related to sex-structures.

Keywords: sex-structure; SIQR infectious disease model; basic regeneration number; balance point; global stability
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