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Abstract

We consider a variable-order fractional advection-diffusion equation. Explicit approximations for
the equation are proposed. Stability and convergence of the methods are discussed. Moreover, the
homotopy regularization algorithm is applied to solve the inverse problem, and numerical exam-
ples are presented.
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Figure 3. Inverse solution and real solution of different approximation spaces. (a) Q =2; (b)) Q=3;(c)Q=3;(d) Q=4
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Table 5. The influence of the observation data of different points on the inversion results is selected
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X, ERE

T 1 BUE SR, FFRHE TR K, WIARIE A, B IR A 1) 4K 5 2 MO0 SO (52, 45 AR,
oy KN, YIRIEAUE T O, U S A RO 2, B R . JF B, 6 R ot
MG OLREAT 7 M, BRSSO B, S R, R T R SR R P

E&ME
IR A A 3] 195 B E230202.

SE L (References)

(1]

(2]
(3]

(4]
(5]
(6]
(7]

(8]
(9]

[10]

[11]
[12]
[13]
[14]

[15]
[16]

Miller, K.S. and Ross, B. (1993) An Introduction to the Fractional Calculus and Fractional Differential Equations. John
Wiley, New York.

Podlubny, I. (1999) Fractional Differential Equations. Academic, San Diego.

Kilbas, A.A., Srivastava, H.M. and Trujillo, J.J. (2006) Theory and Applications of Fractional Differential Equations.
Elsevier, Amsterdam.

MROC, INEEST, ZEPhRk, &8 %05 DR IR 20 B SRR M. dbat: B L, 2010.
TR, R, BRNE. 2B w7 R R ABUE AR IM]. Abst: BHE AL, 2011,
Coimbra, C.F.M. (2003) Mechanica with Variable-Order Differential Operators. Annalen der Physik, 12, 692-703.

Copper, G.R.J. and Rown, D.R.C. (2004) Filtering Using Variable Order Vertical Derivatives. Computers and Geos-
ciences, 30, 455-459. https://doi.org/10.1016/j.cage0.2004.03.001

Tseng, C.C. (2006) Design of Variable and Adaptive Fractional Order FIR Differentiators. Signal Processing, 86,
2554-2566. https://doi.org/10.1016/j.sigpro.2006.02.004

Chen, C.M,, Liu, F. and Anh, V. (2010) Numerical Schemes with High Spatial Accuracy for a Variable-Order Ano-
malous Subdiffusion Equation. SIAM Journal on Scientific Computing, 32, 1740-1760.
https://doi.org/10.1137/090771715

Chen, C.M,, Liu, F. and Anh, V. (2011) Turner I Numerical Simulation for the Variable-Order Galilei Invariant Ad-
vection Diffusion Equation with a Nonlinear Source Term. Applied Mathematics and Computation, 217, 5729-5742.
https://doi.org/10.1016/j.amc.2010.12.049

Chen, C.M,, Liu, F., Turner, ., Anh, V. and Chen, Y. (2013) Numerical Approximation for a Variable-Order Nonlinear
Reaction-Subdiffusion Equation. Numerical Algorithms, 63, 265-290. https://doi.org/10.1007/s11075-012-9622-6

Zhuang, P., Liu, F., Anh, V. and Turner, I. (2009) Numerical Methods for the Variable-Order Fractional Advec-
tion-Diffusion Equation with a Nonlinear Source Term. SIAM Journal on Numerical Analysis, 47, 1760-1781.

DYeon, KR, ARIM. LA A EN IO R £ R E M (0] LR RZEHER (B RRER), 2013,
48(2): 93-97.

Lsist, XA Ee, Coimbra Z8HF W -4 M B 72 - W2 A R HT R 2 (0] IR ITVe K5 5k (B AR
fi), 2015, 40(3): 25-31.

X, FhEe, ZEThE, CHELIE. AR B BT AR I B B O[] Rk, 2015, 4(4): 326-335.

VLELIE, KO, ZRThME, S5, 42 [A)-A R 43 20 AR RO Y BT FER T AU BB R [3]. THEEE, 2014,
36(2): 113-132.



https://doi.org/10.1016/j.cageo.2004.03.001
https://doi.org/10.1016/j.sigpro.2006.02.004
https://doi.org/10.1137/090771715
https://doi.org/10.1016/j.amc.2010.12.049
https://doi.org/10.1007/s11075-012-9622-6

L
Hans X
W BRE B EZ I TRSE:
BRaAT & RS (QQ- MiE. HiFE 1)
s U AC B &3 B A
24 /INEF DL PN SR A8 ) TG 55 1)
I AR S 45 h5 T
N EAT &
S0 A 2R
4= W 25 78 15 HET IR B BT 9T

hEE S http://www.hanspub.org/Submission.aspx
HATFIMEAE : aam@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Numerical Inversion for the Fractional Order in the Variable-Order Space-Fractional Diffusion Equation 
	Abstract
	Keywords
	变空间分数阶扩散方程微分阶数的数值反演
	摘  要
	关键词
	1. 引言
	2. 正问题及其数值求解
	2.1. 差分格式
	2.2. 稳定性和收敛性分析
	2.3. 数值算例

	3. 反问题及其数值反演
	4. 结束语
	基金项目
	参考文献 (References)

