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Abstract

According to the transmission mechanism of COVID-19, an SEAICR epidemic model is established,
and the control reproduction number of the model is calculated. Then, the existence of the equili-
brium and the local stability of the disease-free equilibrium are proved. Furthermore, the sensi-
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tivity analysis and numerical simulations are performed. The results indicate that the transmis-
sion of COVID-19 can be better controlled by reducing the conversion rate of the asymptomatic
infection to the symptomatic infection, that means quickly detection and timely treatment of the
asymptomatic infection should be conducted, or increasing the proportion of the asymptomatic
infection.
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1. 518

1 e i 7% 973 55 /8% G (COVID-19) /& B — {3 284 7R3 5 (novel coronavirus) g4 51 g I & St R i i
Egepi. FERERR KN T, Z 05, DEEEMA B, W, E55% LIPNGEFEAE IR,
AR 5 22 76 L S5 IR R PR3, 570 B L FURE SR R AR TP RPN R A, HE R E . &
B F N RIUNEI . B 1%, TR R[] BPE 1 IR GG — B5~6 K HBUER, TR
JHH N2~14K[2]. COVID-19MEF iR % 3 BEAFE EHAL .. ISR FBNEAERE. H20199F12H K&
DL BB AR, AR e B X AR 2R 2 AR EUE, #i%2023 1 H8H, FE Lk 1503,30241, 3E
5272 Nl . IRIEWHOHR 75, #Z20234F4H25H, {5 PAZAH 4UE 23R4 4763,740,140 NSy,
WS AT N ik %16,908,554 [3].

COVID-19CL7E At L2124 [ KA X & 4E, 25 APk 3L TUAE AN 5 R B =4 TR K sem,
O VT 2 & 52 5 iR COVID- 19 ) A% FR AU 37 5 2 A AR T T 1 1 R a4 [4]-[19] . SCHR[41AR ¥
AT IR FHAEAL 5 7 COVID-191) PR A= H, FEIGI 1 5 2 1) v e R AIUASE o SRR [S]458 FH e R ALSR Al B
AT T COVID-191 A A £ . TangZF ATESCHR[6] 7 2R 78 T b 29 2% VI Bl (R, @S 7 —
JSEIASQEqHRAL Juifii i, 1H5 H T COVID-197E BB R I FH A BN 6.47 . SCHR[ 7] 2% 58 T RAEIR
SR O AR AR A (0 A5 E R B e 5 2 0] 1) % B 0t 7 e I 98 A% B B 2 . SCHR[8] AL T — 2K
SEIDIUQHRDHJ ALY, FEXMED Wi, TrG. B REANH A B SR % 1 = gt AT M0 1l . Yang %5 A AE
SCHR[OTH @ SL T —2KSEIRVIH R AL, Al 3 BERGT T 385815 30 HAL R 520 . SCHR[10] F 2% 18
FSEIRBALY ™ & B QL FEREIR AT IR G 51 (P« AMf 2 49 (A) R e i 491 R 25 (H), &7 T COVID-191) 58 4%
A, WE T —ASAPHIREMBIAY, i 1A SRR : SR B R0 /& A& 3 1% % COVID-19
R . SCHR[11] F BB R IRIRA S W i R G L, L @RI TR, E, faEA
COVID-19 8 # 1 H PR A F e B e, 5018 1 A= 490 10 IF [R) A0 56 638 | COVID- 19 B AL & ) B Bt . S
BR[12]45 H 7 — N BEAL 5 B () 4% G A5 SR f COVID-197F 55 i 175 7R R R I IXUKE « MaZ/E SCiik
[13]H 43 #r T A2 i RS F 1 S0 COVID-19ME RE I 82 o« SCHR[L4THTF 5T 1 YD REBT $2{1COVID-1911)
A2 1) A . Masandawa s 78 SCHR[15] #2537 1 — K SEIHRIE RS J1 2445 AL, o) B2 e L COVID-193
1T TIRAWETT .

FRE ECOVID-193t AT Bl — ELX 12 SR AT M4 IR RS IR T, A U)W 7 Al AT 14k 2 A5 3R (1 % 12
IR 2 B2 B ST )6 % [20] . AECOVID-193AT AR B T KB i ba ik e 6] [7] [8],
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Figure 1. The flow chart of the SEAICR model
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Table 1. Parameters description of the SEAICR Model
3 1. SEAICR #&EE 9 & Hiit AR

S PR X SHUA KR
Be VBRI AR 0 SR 4 311 x 108K [21]
B BT Qe 5 1 44 e ) 23 1.1x10°%K [20]
B TG AR G 0 R 1.62 x 108K [20]
a AR 0.1923/% [16]
Bk e 2 1) Ll 0.2 SR
d R AE T 2 1.7826 x 101K [6]
% [E IR OIS =R 0.4/K [5]
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Figure 2. The time series diagrams of E(t), A(t), I(t), C(t), R(t), respectively
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