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Abstract

This paper investigates the problem of the fractional Bagley-Torvik equation with uncertainty
boundary-value conditions. Under the Caputo’s H-differentiability, the fuzzy Laplace transform is
introduced. The uncertainty boundary-value conditions are assumed to be fuzzy numbers. The se-
ries solution of fractional Bagley-Torvik equation is given. Numerical results are shown to illu-
strate the obtained solution.
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Table 1. Numerical solution of the fuzzy boundary value problem of Bagley-Torvik equation

< 1. Bagley-Torvik #2321 {8 o) B BB 7

t a=0 a=04 a=0.8
0.10 [-1.1897, 1.3876] [-0.7138, 0.8326] [-0.2381, 0.2775]
020 [-1.2985, 1.6703] [-0.7791, 1.0022] [-0.2597, 0.3341]
0.30 [-1.3376, 1.8493] [-0.8026, 1.1096] [-0.2675, 0.3699]
0.40 [-1.3152, 1.9283] [-0.7892, 1.1570] [-0.2630, 0.3857]
0.50 [-1.2415, 1.9160] [-0.7449, 1.1496] [-0.2483, 0.3832]
0.60 [-1.1277, 1.8253] [-0.6766, 1.0952] [-0.2255, 0.3651]
0.70 [-0.9854, 1.6715] [-0.5913, 1.0029] [-0.1971, 0.3343]
0.80 [-0.8264, 1.4714] [-0.4959, 0.8828] [-0.1651, 0.2943]
0.90 [-0.6614, 1.2422] [-0.3969, 0.7453] [-0.1323, 0.2484]
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Table 2. Numerical solution of the fuzzy boundary value problem of Bagley-Torvik equation

< 2. Bagley-Torvik #2121 {8 o) @ F BB 7

t a=0 a=04 a=0.28
0.10 [-1.7573,-0.2621] [-1.0544,-0.157] [-0.3515,-0.0524]
020 [-2.6417, 0.5487] [-1.5850, 0.3292] [—0.5283, 0.1097]
0.30 [-3.7601, 1.5004] [2.2561, 0.9002] [-0.7520, 0.3001]
0.40 [-5.2951, 2.7006] [-3.1771, 1.6204] [-1.0590, 0.5401]
0.50 [-7.6015, 4.3482] [-4.5609, 2.6089] [-1.5203, 0.8696]
0.60 [-11.4461, 6.8437] [-6.8676, 4.1062] [2.2892, 1.3687]
0.70 [-18.7242,11.0797] [-11.234, 6.6474] [-3.7451,2.2158]
0.80 [-34.9804,19.3231] [20.988, 11.5947] [-6.9963, 3.8653]
0.90 [—80.3696,38.3823] [-48.2213,23.0291] [-16.074, 7.6764]

NEE@OFEIURT, FTARERANE 2 AOBUEE R DX IR A A i d W B e SCHLA 53 R AR 0 th 15 Hh 45
RATF R B, AT R 2 R -

5. &hig

AR B Laplace 28 #e R % 1 4> 5UF Bagley-Torvik J7 FEESUMIIAE A4 AF FIIfE. 255K, AHF

F 10 LT et AN P D 2 R T 135 20 SR ARG S 1 7 B B AT LRI ST
EETH

IV HAREEIE 42 (2016GXNSFAA380261), | FaHfF 7L AEZLE G HT LI H (No. YCSW2017048).

SEEk (References)

(1]

(2]

Salahshour, S., Allahviranloo, T., Abbasbandy, S. and Baleanu, D. (2012) Existence and Uniqueness Results for Frac-
tional Differential Equations with Uncertainty. Advances in Difference Equations, 2012, 1-12.
https://doi.org/10.1186/1687-1847-2012-112

Chalco-Cano, Y. and Roman-Flores, H. (2008) On New Solutions of Fuzzy Differential Equations. Chaos Solitons &
Fractals, 38, 112-119. https://doi.org/10.1016/j.chaos.2006.10.043

Wu, H.C. (1998) The Fuzzy Riemann Integral and Its Numerical Integration. Information Sciences, 111, 109-137.
https://doi.org/10.1016/S0020-0255(98)00016-4

Agarwal, R.P., Lakshmikantham, V. and Nieto, J.J. (2010) On the Concept of Solution for Fractional Differential Equ-
ations with Uncertainty. Nonlinear Analysis Theory Methods & Applications, 72, 2859-2862.
https://doi.org/10.1016/j.na.2009.11.029

Salahshour, S., Allahviranloo, T. and Abbasbandy, S. (2012) Solving Fuzzy Fractional Differential Equations by Fuzzy
Laplace Transforms. Communications in Nonlinear Science & Numerical Simulation, 17, 1372-1381.
https://doi.org/10.1016/j.cnsns.2011.07.005

Salahshour, S. and Haghi, E. (2010) Solving Fuzzy Heat Equation by Fuzzy Laplace Transforms. Communications in
Computer Information Science, 81, 512-521. https://doi.org/10.1007/978-3-642-14058-7 53

Mazandarani, M. and Kamyad, A.V. (2013) Modified Fractional Euler Method for Solving Fuzzy Fractional Initial
Value Problem. Communications in Nonlinear Science Numerical Simulation, 18, 12-21.
https://doi.org/10.1016/j.cnsns.2012.06.008

Allahviranloo, T. and Ahmadi, M.B. (2010) Fuzzy Laplace Transforms. Soft Computing, 14, 235-243.
https://doi.org/10.1007/s00500-008-0397-6

Khodadadi, E. and Karabacak, M. (2015) Solving Fuzzy Fractional Partial Differential Equations by Fuzzy Lap-

DOI: 10.12677/aam.2018.71006 45

VARV i


https://doi.org/10.12677/aam.2018.71006
https://doi.org/10.1186/1687-1847-2012-112
https://doi.org/10.1016/j.chaos.2006.10.043
https://doi.org/10.1016/S0020-0255(98)00016-4
https://doi.org/10.1016/j.na.2009.11.029
https://doi.org/10.1016/j.cnsns.2011.07.005
https://doi.org/10.1007/978-3-642-14058-7_53
https://doi.org/10.1016/j.cnsns.2012.06.008
https://doi.org/10.1007/s00500-008-0397-6

ST

[10]

lace-Fourier Transforms. Journal of Computational Analysis & Applications, 19, 260-271.

Buckley, J.J., Eslami, E. and Feuring, T. (2002) Solving Fuzzy Equations. Fuzzy Sets & Systems, 50, 1-14.
https://doi.org/10.1016/0165-0114(92)90199-E

Bede, B., Rudas, I.J. and Bencsik, A.L. (2007) First Order Linear Fuzzy Differential Equations under Generalized Dif-
ferentiability. Information Sciences, 177, 1648-1662. https://doi.org/10.1016/1.ins.2006.08.021

Allahviranloo, T. and Ahmadi, M.B. (2010) Fuzzy Laplace Transforms. Soft Computing, 14, 235-243.
https://doi.org/10.1007/s00500-008-0397-6

Torvik, P.J. and Bagley, R.L. (1984) On the Appearance of the Fractional Derivative in the Behavior of Real Materials.
Journal of Applied Mechanics, 51, 294-298. https://doi.org/10.1115/1.3167615

Salahshour, S., Ahmadian, A. and Chan, C.S. (2016) A Novel Technique for Solving Fuzzy Differential Equations of
Fractional Order Using Laplace and Integral Transforms. [EEE International Conference on Fuzzy Systems, 2016,
1473-1477.

Goetschel, R. and Voxman, W. (1986) Elementary Fuzzy Calculus. Fuzzy Sets and Systems, 18, 31-43.

Goetschel, R. and Voxman, W. (1985) Eigen Fuzzy Number Sets. Fuzzy Sets and Systems, 16, 75-85.
https://doi.org/10.1016/S0165-0114(85)80007-5

Chang, S.S.L. and Zadeh, L.A. (1972) On Fuzzy Mapping and Control. [EEE Transactions on Systems Man & Cyber-
netics, 2, 30-34. https://doi.org/10.1109/TSMC.1972.5408553

Kaleva, O. (1987) Fuzzy Differential Equations. Fuzzy Sets & Systems, 24, 301-317.
https://doi.org/10.1016/0165-0114(87)90029-7

Seikkala, S. (1987) On the Fuzzy Initial Value Problem. Fuzzy Sets & Systems, 24, 319-330.
https://doi.org/10.1016/0165-0114(87)90030-3

Salahshour, S. and Allahviranloo, T. (2013) Applications of Fuzzy Laplace Transforms. Soft Computing, 17, 145-158.
https://doi.org/10.1007/s00500-012-0907-4

Hans X

SRR BB 5 2

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHESRE: [ISSN], FAMIT] ISSN: 2324-7991, RIA[E i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, HIANSCEbRE, BRI

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

DOI: 10.12677/aam.2018.71006 46 IR Esid


https://doi.org/10.12677/aam.2018.71006
https://doi.org/10.1016/0165-0114(92)90199-E
https://doi.org/10.1016/j.ins.2006.08.021
https://doi.org/10.1007/s00500-008-0397-6
https://doi.org/10.1115/1.3167615
https://doi.org/10.1016/S0165-0114(85)80007-5
https://doi.org/10.1109/TSMC.1972.5408553
https://doi.org/10.1016/0165-0114(87)90029-7
https://doi.org/10.1016/0165-0114(87)90030-3
https://doi.org/10.1007/s00500-012-0907-4
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Solving the Fractional Bagley-Torvik Equations with Uncertainty
	Abstract
	Keywords
	不确定分数阶Bagley-Torvik方程的解
	摘  要
	关键词
	1. 引言
	2. 预备知识
	3. 问题的求解
	4. 数值实例
	5. 结论
	基金项目
	参考文献 (References)

