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Abstract

A novel coronavirus pneumonia model is proposed to predict the spread of new crown pneumonia
disease. The SIR model (susceptible-infected-recovered) is implemented. The time domain model
is implemented by the Caputo finite difference method with fractional derivative. Then the influ-
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ence of fractional values on the dynamic characteristics of the fractional SIR model is studied.
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Figure 1. The simulate result of &, = 0.8 and gy =3 =1
1 & =08 B, &=e=1 BRHIER
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Figure 2. The simulate result of e; =04 and e, =3 =1
@ 2. é &= 0.4 Hrj', & =¢&3= 1 *ﬁ?uéﬁ%

5. g5

AL T 7 e SIR B, FIRTTNGHT e i B (K A 4k o LR K SEBLEE T Caputo 70 #f 5 4k
Lo H . FATHETE 1R S K0 7 B 6] e A A S ARV ISR o 8 0T 37 76 il % A i k4T
RIS, B S HORAE AL A8 AL R A RN AT A T 2R A — Se Ry R, B A TN O AR
FOSHUE . AEXAIEOLT, 7 EEA B SIR B B AT A L I A2 S 8. RAE I, 1%
WETERE, it AR R, JF HAT REXS AR SRAGRUAT R i H

E&UH

AT T P 4 e S A S RIS BB A AR B AT B HLAE 33895 e rh i N R A 9T
Zeuh, #tiES 20A110020. AHE ST RS UM YE 2 B 37 el il 28 2 15 B4 N R H - “ 36 SIR X
B 2R R s il 9% % 1 A B A I 5 0 AN, SRR, fit#E S SQSYXGY Q2020008

&5k

[1] Hu, Z.L. Song, S., Xu, C.J., et al. (2020) Clinical Characteristics of 24 Asymptomatic Infections with COVID-19 Screened
among Close Contacts in Nanjing, China. Science China Life Sciences, 63, 706-719.
https://doi.org/10.1007/s11427-020-1661-4

[2] Guo, Y.-R,, Cao, Q.-D., Hong, Z.-S., et al. (2020) The Origin, Transmission and Clinical Therapies on Coronavirus
Disease 2019 (COVID-19) Outbreak—An Update on the Status. Military Medical Research, 7, 93-103.
https://doi.org/10.1186/s40779-020-00240-0

[81 #EJy, wiite, WA, B1E SEIR A& 44 ah 2 B R T 1b 4 2019 FeiR )% 229 (COVID-19) 1 Tl A1
PR [I]. WL R 2244k (B2 24 M), 2020, 49(2): 178-184.

[4] A, A =58, B, K-means JBEIATE SIR AL QUL i it SR L [0]. B sk 5AR, 2021, 51(2):
268-276.

[5] PE&)%, JER. SIR BYAL Guim oz hl i By K R 0], b B A4, 2003, 20(3): 154-157.

DOI: 10.12677/aam.2021.1010338 3237 IR Esid


https://doi.org/10.12677/aam.2021.1010338
https://doi.org/10.1007/s11427-020-1661-4
https://doi.org/10.1186/s40779-020-00240-0

(6]

[7]

(8]

[°]

[10]

[11]

TRHEE, 2Rk BT SIR BRI HT R I 4 1 A R T A A [J]. RO R B 2 (B AR RHERR), 2020, 37(L):
94-101.

JaunE, T2eil, B, SkAE, RESE. BT SEIR MM A AL WA AL K 4 s RN AT [0, HR R K
1, 2020, 49(3): 369-374.

Giordano, G., Blanchini, F., Bruno, R., Colaneri, P., Filippo, A.D., Matteo, A.D. and Colaneri, M. (2020) Modelling the
COVID-19 Epidemic and Implementation of Population-Wide Interventions in Italy. Nature Medicine, 26, 855-860.
https://doi.org/10.1038/s41591-020-0883-7

Atangana, A. and Gomez-Aguilar, J. (2018) Fractional Derivatives with No-Index Law Property: Application to Chaos
and Statistics. Chaos Solitons Fractals, 114, 516-535. https://doi.org/10.1016/j.chaos.2018.07.033

Morales-Delgado, V.F., Gdmez-Aguilar, J.F., Saad, K. and Jiménez, R.F.E. (2019) Application of the Caputo-Fabrizio
and Atangana-Baleanu Fractional Derivatives to Mathematical Model of Cancer Chemotherapy Effect. Mathematical
Methods in the Applied Sciences, 42, 1167-1193. https://doi.org/10.1002/mma.5421

Khan, M.A. and Atangana, A. (2020) Modeling the Dynamics of Novel Coronavirus (2019-nCov) with Fractional De-
rivative. Alexandria Engineering Journal, 59, 2379-2389. https://doi.org/10.1016/j.aej.2020.02.033

DOI: 10.12677/aam.2021.1010338 3238 IR Esid


https://doi.org/10.12677/aam.2021.1010338
https://doi.org/10.1038/s41591-020-0883-7
https://doi.org/10.1016/j.chaos.2018.07.033
https://doi.org/10.1002/mma.5421
https://doi.org/10.1016/j.aej.2020.02.033

	基于分数阶SIR模型的新冠肺炎疾病的传播预测
	摘  要
	关键词
	Prediction of Novel Coronavirus Pneumonia Transmission Based on Fractional SIR Model
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	3. 分数阶SIR模型
	4. 数值模拟
	5. 小结
	基金项目
	参考文献

