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Abstract

For the time fractional Swift-Hohenberg equation, this paper proposes an efficient numerical al-
gorithm based on Laplace transform. First, the Laplace transform is used to transfrom the original
Caputo fractional equation into an integer-order equation, and then the operator splitting method

XESFIH: e, TEMS, Wk FIA Laplace AR R RIS ] 2> 205 Swift-Hohenberg J7F2[)]. M AS2=HtfE, 2021,
10(5): 1681-1688. DOI: 10.12677/aam.2021.105179


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.105179
https://doi.org/10.12677/aam.2021.105179
http://www.hanspub.org

Wiip s 45

is used to further decompose the equation into linear equation and nonlinear equation. The non-
linear equation is approximately solved by the integral method, and the linear equation is solved
by the Crank-Nicolson scheme and central difference. Finally, the validity of the given scheme is
verified through numerical experiments.
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Figure 1. Numerical solution image
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Figure 2. Error image
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E(M,N)= max et T) -] (29)
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Table 1. The maximum relative error of different time-space meshing and different parameter values

= 1. FEIRZEMEHI S MAESHENREAETRE

E(IO, 200) 1.774E-02 1.785E-02 1.792E-02  1.801E-02 1.782E-02 1.791E-02 1.795E-02  1.803E-02
E(lO,SOO) 1.778E-02 1.787E-02 1.792E-02  1.800E—-02 1.783E-02 1.790E-02 1.795E-02  1.802E-02
E (20,500) 4.344E-03  4.380E-03  4.393E-03  4.425E-03 4.450E-03 4472E-03  4.482E-03  4.503E-03

E(20, 1000) 4.356E—03  4.383E-03  4.395E-03  4.419E-03 4.453E-03 4.472E-03  4.483E-03  4.501E-03
E(40,1000)  1.025E-03 1.040E-03 1.042E-03  1.055E-03 1.137E-03 1.143E-03 1.146E-03 1.152E-03

(40 2000 1.032E-03 1.041E-03 1.044E-03  1.052E-03 1.138E-03 1.143E-03 1.146E-03 1.151E-03

MR, BAAMEUTRE AR BA B R AR, JF H AR5 R S, o B, KRB .
WAIE T A STHTR RS A B RO I 1

3.2. KEERHFETH

RGN N AR i)
u(x,O):sin(nx), xe[0,6] (30)

W AR A%, BUESHin=05, £=02, t[0,100], W25 [M,N]=[40,1000], %
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Figure 3. Numerical solution image (a =0.1)
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Figure 4. Numerical solution curve of =T
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