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Abstract

Dengue fever is one of the most serious mosquito-borne infectious diseases. Using Wolbachia in-
fection mosquitoes to control those diseases is an effective strategy. In this paper, a discrete com-
petition model is established to study the dynamic of Wolbachia propagation under incomplete
cytoplasmic incompatibility (CI). We systematically analyze the existing conditions of the equili-
brium and global asymptotic behaviors of solutions to this model, then we give the conditions for
successful diffusion and the influence of CI strength on the Wolbachia diffusion. Finally, we verify
our findings by numerical simulations.
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ISR O LA G 2, EEE I WU ORR AL AR 1] . BEE SRR IR A
BE DL IR B (AL, 38 A I AR R A XSS B W, 25 st SR A% s 75 TH S50 BBl N 2 b X 3% 2%
K, FA B IAGR # SEORTE R — P XTI GY KB VR T4 N A N R I R S A B 3k T AR 1
A BRI, H T A H R A 2 TR A i (92 i DA K O B VR ST 290, X ISUEAR G
(RIB17 6 Jr A b IR R R 0 42 1 i S Sk FEL T AU A% i A% 4 o A% 43 10 K sy =481 ar K 2 1% e 79 46
AARKHI R PR, 7 W0 RSO it P AR 50 [ 2]

— T 2 g O R A AR e A ) R AR B AR P LSRR 22 (1) Wolbachia EX B St FH W isg A%
G AL . FEE Y Wolbachia P AN i BHITSUBEAL Juif in 8 b, SRS L1, I ReE S 40 M
ANZERL, B CI (cytoplasmic incompatibility) % . 32 Ud, /B4 Wolbachia [ 5 A2 8% G 1) s A2 e
Je BT B SRLE IR R I £ 45 BB A0 TS, ASREIE W IRAL[3]. 2005 4, i KaE - 85 BONE N 7K i it
A T 70 bt 22 85 B A1 B B2 R A 4 Y 3 B Wolbachia G, 285 185 Bk S BOARMG FaE N & 4
WA o L2 RS, AR IR AR e 4545 B 2 Wolbachia [ B (1iscik, {755 A Wolbachia K1
s A YA T R SR SRR T R B AT [4]. A Wolbachia B EE 4% il iU AL e 2 AT DL R
Flg: 1) FEFES]: RBEEE T Wolbachia (R, I FH &A1 BFAMIEISCSE BE 5 7 26 (1) CH 2808 R s il 7
AMSCEE RO R [S]: 2) FREEE . [RIRPRECH Wolbachia fAfEASCRIMES:, F)FH Wolbachia () £HA T B A% 4%
e 3445 BT AN S Rl #5717 Wolbachia IISCRE 578 4 B4R [6] .
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EAZIREA IR, 200 A2 e . IX AR 8 LA B A B A1
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Wolbachia it 7+, Bl NAZE4: Cle T AN5E4: ClHIAEAE, Ef Wolbachia /& Yesc i 78 35 4 id F b 5 4%
PR3, ATIAS T G 2 4 22 7 AR AR IR L RIS, BT AN 56 4 I 22 FAIX Wolbachia 7RISR H (145 FR s
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IRGLISGRENG KA, RIRGIST A RS AT, RISE4 145 4 Wolbachia 38U IS, B0 IE T @ #E 2.2 H1 ¢).

5 J&7~ 1 1E Case B 1L T, U3 CI 5 (q {H) 1M S BUR & M 1) 224k 5 ZEE N : a =1, b =2,
b,=2, d,=04, d, =03, HEEGWTER, MYHME (X, Y,)=(46) HRMMLE q=2/3 (£ L)RH#iETF
T E, , K qE % q=4/5 (4 L), AT E, R, WHIHE (%o, Y, ) = (10,12) R HIMRTE g = 2/3
(£ F)RETE,, f£q=4/504 F)HZNET E . BEE Cl5E(q {4) M K21k E, 518, b
E, MW 513k, BP CI SR, Wolbachia 7EISCRE & FE L2 5 o

3. R4S

ICN=A

ARSI FIRETE 4 A B S T B EUBAL SR 0 B A 564 CI R i) Wolbachia & #8521 #13s . 4533k
. 7E Wolbachia /BJLisi it LA EN FERA GO T, E A 2REHLEEM, Wolbachia [ INE#%
TEATANT 45 52 (MM 26 AF T #5453 LARAIE . 7F Wolbachia LI LG TGN E “E” HHRMBHT, E, &
4 Rfasetk, Wolbachia 3% 4R M. E Wolbachia B GLisiiE HAT 3E N BB N, E ME, #
S RIENEARE N, Ej AR, BMRRERIE ST T E, M E, MW 5138, Wolbachia HIf& 3% M 5 15
W E R TR0 TS 1) B G i 5 A TR I B W0, 1T C 5 B () 386 XK A R T Wolbachia 7RISR 4% %

E&ME
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