%36 B2 M
2021 4E 4 H

o fFOB

R VNI B
JOURNAL OF CHENGDU UNIVERSITY OF INFORMATION TECHNOLOGY

Vol. 36 No.2
Apr. 2021

XEHS: 2096-1618(2021)02-0244-03

HEEEaRKRERTENNA

B g %
(A EIRRFHF TR, W RAF 610225)

TE ALY HOR IR E Y AR RIS [ 1 — 28500 , In4 2 R % R AL 4, AT PRV E | LI 5%
o B UL % 2020 AR B A R T RO B AR A B TR NSRRI | H R A I R 2 e T R AR L T AR
JEU DG RE A R e B I SR AR EE B A B TR L TR AR S 1 AR AR LR o o R

) BT P BORORARAE L 1247

X E R RRER LR IEHSIR AR

FESZES 029 XHfFRERG A
doi:10. 16836/]. cnki. jeuit. 2021.02. 018

1 B B 7 R o 1R 38 77 T RO SOk AR

ijj

Y T I AFRAT R ) 25 2o A% Je e , 45 4 1 (=1 B
FE 206 T8 Bh A AR TR P00 A4 Y 44 Fa S M i 1
FE A SN B R B A T T 2R 6, YR
PRI 5 SR T A e B0, K 502 A 1 P 7 9 s 15 4%
F2 T A AR T L S 1 B BURIA% g 1) 52 i PR 28
PIAN T I

FE AR T EL AN IS A 2 B 1T . AR e 21 i
FEE SR I T e PRI SR AL R 7 I T % D) S SR AT X
B R EE B AR ESL R A AR /R T COVID-19 %
5 R HERR SRy oA ke v 85 1) 7 s A AL T 1R S g
REALIAR AR, ™ 45 3 ot A Sl AU B0 T 2 R G A
FETZAR I A AT Y5 1% 496 1) sl ity 2ot A, DTG AT LA 4%
HAERR AR COVID-19 %k 75 1Y v AR S S A8 1697
FRYES 2050 ST Sy o T 0 b L 155 ) ARk SR R A,
WTHBNEEMS %, TR @ 8 55 4
PR BIHL B AR &5 A 10 IS M g T SIS ff RE A A |
BPNN 7 DKz Jay 3 A 2 (] U1 458 7 e A5 400 i 235 4%
AL S A, DT Ay il 245 42 A% G 50 T A 1) By i 4 it
TRRARYE, ZEAe % T B R B LA R
Gi—48 5 T TR TR AR AT A B DA S Rl
FRPI L, 0 T R TR A 2017 4R R a3, TR
P A T T T PRI FE A

1 Y )R DR 2R T < T A AR QI B O
AT BT SRR R G i ST IR R
R AR IEAT T 05 B0, W 9% & BLIE: 5 BUE AN AT
PR BT, 2 IR B R AR B, A 0 i

%5 B #3:2020-10-21

AR LR AL e i 1R R F 5 B S it 4 COVID-19
T A BITAR AR A 5 A B, Bl s it T A K
T BOGE OB B, XoF T2 155 4 By 42 A7 A OC B AR 2
B LR AT AT A2 R I S A SR B 5 )
Ay RO REDN R D] s A DRI S T AZ
DY BCE RS E] RS B R AR X A B 4%
A E REYER I

SORE | RSO T 7 fif e A0 T 1%
Yo B 1A & 2 AIR MBS BAE I e T 8
SIR Y R 795 0 1 46 07 ThT A7 4 B B2 OIS 0 L
g AR SC R EAR B R AR TR AL e ) I AR
FEDLEE, e il 5 H SR A B 2 BOROAARA B 14

2 SIR #RE 7 1% 39w 15 178 77 T B Rz A

FH I T G 2 B A8 s A Y s R AL R G )
NS K I AR TR I DX AL R I
R E A R — AR N R TSRS DL
ZEE T 2 B Z K R R K AR R AR A A
31, TS S BRAG B0 e LIS 24 A B T, A
AAT R o7 R B R G BIAE G 1 BF 5 1 7
o LUK JEAT 23 B FIASCALL ) S B4 SR R I | H I RE A%
AT AR RICR , X T Z Al — SO LA e 1 7] 7 18
MEERE TEE,

SIR (susceptibles infectives recovered) TR nE
Py BN ,IE H Kermack 5 McKendrick 3E[&] %8
SN R LB Jr 2 vk o R AR A R]
L AR R B B 5 5 KRB R LA =R B Ik
H (susceptibles ) , 75 K& B Z1 4 1 2 4y (H L& 2 KU
X EABOEECE N S(1) s YR # (infectives ) |, 7F 4



%2

Bg 3 R F AR R RS @0 8 A 245

AP ZIC B B H B T — G Y, HAR R
I(t) ;K52 # (recovered ) , TEHEMS 211535 BG4
B WG th R Y OB h R(t) o A ¢ I
ZI00 BN FVEEE A N () ) RS2 & 28 AR
FHEMTF RE .

N(t)=S(t)+I(t)+R(t) (1)

SIR BA ST FE T LR 3 MR

(i) ZWESRKBENIIHR, AW BT
Woh%E, A DR EE B N(t) = K,

(i) B o A TR R 3 e S Ae g Rk
FE ¢ B2 BRI P, B BAEE R 5 I B S () 5—
A N REAL Je 1) 2 I8 8 B A AE LU L R B0k B I IEAH
KRFR, WA o NG NBCN BS (1) 1(¢) .

(i) IR AEAE — I Z1 ¢, IR &2 3 5 H e 3
BCAE LLAF], y A 2N 1 L5 2R 55, DU B B[] N 52 3
B R(1)=vI(1) o

HF IR 3 R nT A5 201 1 s ) S 8 R
s BRI 1 d TR HE R

B 5 IR SR & s AL
SIR FEA R G R R R U R .

d/

i =BSI-yl
dsS

dt ~ Bt
dR

de =7

mﬂ%ﬁhﬂgwgsﬁgw%ﬁ¢%%ﬁﬁm
Bh Uzgo

AR ARG 1 SIR B R S
FEXSPE LSRG AiAL R AR, e U BE Rl b AR 227 b AT
THEARBITE, B8] T 2R i) AL, B R
IFHR AR, i A 5IET5F | BAZ YU AT
TEREIRI, I SRI SRR Bl f] 4k O ST ALY 12 2R AL 7Y
TR R LT Je IR A B0 5 T2 I8 2 8 TR
ARSI A PR  H S 25 PR, 0w e
SIS #EAY AR G #6 U5 AR 2 By A 5 i o
THEEP N AAHE L A U PRt s 3 TR R A R AT
FEAEIERGL AR | 811t R B AR A7 s B8 7, H I ] vy
SIRS FEAL | F5 7R B AR Ny 5 AR ok A% e v
PRI AT 50 B DU A A 8 i AR T R
KW (Exposed ) , B It ] 4 37 BT & % Y SEIR B
SEIRS KR, ZRGoRF BRI K S8R L S 3R

B A AR RS 52 BRI B 0y 2 e R B
AR SR SR Z I R s

3 HEFERERRFEBIEREN
KRB

F T AR R e 14 4% A% B, 45 249 i [l B
2o T B R A AT T % e % 1 A 4 DA i ol 2
AR B EFBG T T 2R, e
104 e A4 R AR 10 22 L4 7 1 i 5 i A2 4 ML A
B TR B BRSO S L U R
2 JEPR MAA% LA B RURES o X AL B i AL HE L
AT ITOESE , A BUE NIRRT XA A , 12 fik
(O N SN O s o NI D T
SRR T A B Qe BEAT 454G 3 M Je B, R 2 kst
RIVLE o D7 B BB O B, th TOT 5 I R AT
HFRIA —2E 025, VAR IR R P Bl i A 2
il E AT S — B D Bl o0 T A 2H DA B = B Al B
T ArIE B, AMERIIE T H 2R AU kLA
LRI b AT DL 2tk AR e AR
SRR 2L i i UR 0 e s el ey Rt
T BP0 8 P ) LR A7 D A B A R 2
ANJTHEIT

A 28R BN 1122 3 i g DL B AR I 25 4 45 Ak
ZNRH 2 XL Y L f G O . BAORE R
AR T Qg I TAE R ZAE LU 3 405
T BEAT -

B — MR AT 5 % G 114 52 i) IR 3R 4
JECA OGTE R, K B B R e | IR PR 3R L N 2 )
B AR OGRS S FENR RN,

5 BT 20 B A Rl OR M RS A A B
FT . HEIRARRI K REESIE TR R
TEHLERE S5 Py RS 22 R B SRR F
FAERIR LT By EE RO 07 %, ZMea R
IS T LASE THIT I B AR PR AR

5= TR T TG BB A R BF 5 A 2
T, WA B TR BT R B AR, B
HGE 1] T SEBRIG O , 52 2% P RS B 3 Ok B DL T 5
SR DT SR e T A AR S B BRI T 5 L A W T
I F9 PRI XEE

3 ZEFRIE

(Eanblie S EZSES AR INAE SN
e NBR TR R A2 S LR B P o 2 22 LI



246 PR S-S N S = - - 4 %36 %
£, FICAHE S © R RE S A AR W RME, e AR (4] F& N=4 FER,F ILEFEAIRAKT

T2 4], REBERE AT A 3R 2% 1B ok 25 X L J2 A il g
(9, PRI R B0 ROk, AL SO T, S ST ) R e 2 | 2%
Je P B S Bs DU 6 AT 1B B A R | fil FEE A
T8, SR UITE AL Yl i By 92 T A, s i
BeFROR R T B /R T, X 7 1] A 4
DUAETRRY TN, SIR A e 28 M A 4% G g BUA AR, 2
BT ARZ TR BT S e B L 0l B & RE MR Y, B BA
PR B AT S, A B e 45 3 25 A B B A AR
—EME K,

SEH

(1] FHhE,FEEL, kEA, F ATAEZRTREA
oA AR R AR A A H
B B4 R ey XA R[], A F 5
3%,2020,43(2) :383-401.

(2] =, M&, 2 TR, F AT —XHFHHFZ
Go 33 AL K R A A SR ey A e TR [ )],
b B A A0 2020,50(3) :385-392.

(3] E4Lid,405F, §F, 5. JIBIK o) i 2554
it A ey AL 47 J]. A AL A L2019,39
(S1) :198-201.

[5]

[6]

[7]

[8]

[9]

[10]

A fe it AR ] ). BF M IR ,2018,38
(5):1032-1040.
W, RN, THR TR EEEFRIES
EEREERESG A —RNERNL THHR
[J]. AR ,2020,40(10) :22-33.
5%, k. KT % 1% & koo 0 37 I SR AT
BESH[]]. FRAXFFR(BAAFR),
2020,41(9) :1239-1243.
B g 2 EREERAFRERLT RS
Yy BB e KRBT DA AR K IR T A A
[J]. &3 14253 ,2020,34(3) :214-222.
WO Kermark AGMcKendrickContributions to the
mathematical theory of epidemic JJProc[ J]. Roy
Soc. ,1927(15) :700-721.
Anderson R M, May R M. Infections diseases of
humans; dynamoics and control [ M ]. Oxford ; Ox-
ford Univ Press, 2016.
O’Neill P D. A tutorial introduction to Bayesian
inference for stochastic epidemic models using
Markov chain Monte Carlo methods [ J]. Mathe-
matical Biosciences, 2012 ,180:103-114.

Application of Mathematical Modeling in Disease Transmission

LIAO Fuyi
(College of Applied Mathematics, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Infectious diseases are a type of diseases caused by pathogenic microorganisms invading the human body. Vari-

ous infectious diseases that occur frequently today,such as epidemic stomach,hepatitis B, tuberculosis, avian influenza,

and new coronaviruses that swept the world this year,etc. Human health and daily life and social and economic develop-

ment pose a great threat. Therefore , it is extremely important to formulate effective infectious disease prevention and con-

trol strategies. This article focuses on understanding the internal transmission mechanism of infectious diseases with the

help of mathematical models, and hopes that it will be better to formulate better anti-epidemic policies to resist the spread

of disease.
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