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Abstract

In this article we have applied homotopy analysis Sumudu transform method (HASTM) to solve a
class of time Fractional partial differential equations (ACFPDEs) with time fractional derivative in
Caputo sense. Finally, the accuracy and simplicity of the method are illustrated by the calculation
of specific examples.
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1. 518

N TSR A B2 MR AN AR 2R 1) 2 B D A 23 7 R AR R TR AR B R 2 I BN AR 4 A o
A O 2 4% FH SR 3515 FPDE IR 0 AR AT DU [ 1] Kumar A i 5] 5A0 ] s Sh b ks R4 20 B 28 3 07 325
e 7 3 iy A B AN [EAE 3 A V2R 8 AR 23 B Fornberg-Whitham 7572, Volterra £y 752, 43 B
WA TR, K AL R FE b 4 5 4 () Boussinesq-Burger /7 7%. Watugala /47 1 Sumudu A8 3 3 HA1
Weerakoon 116 T %748 e f) — et i [2]. tt4h, Belgacem [3] [4] [S]#24L T Sumudu AR s Ha E X, I
PHE T L G5 . MR MISE R R % FDEs Al FPDESs S I OS2 BT vE, AT N T 56 T AN A8 4 1
SCHR o — AT LAAR 25 5 S VT 22 5 1) 20 BB 2R PR R 28 1 flm ok 2 7 RE AT 54k, ALY, mTLAH Caputo,
Riemann-Liouville, Ritzs 5287 25 (8] 0 B S BT #e Ak . SCHR[6]H 48 T >R E 2R 1% Riccati 1l 77
PRI 2 S AT k. R RS 2 b 7 V2832 M S FH T SRS P SR I 2R P R R 2R M A o) T3 F2 (7]
(8] [9]-

PSR AR o 7 FE ARG i A A0 S 20, X TS G b R R A BRI R ML B A S S BT SR
I3 BRI T7 R IR AT A, S H T — 2805 vk, BN AR 4ri%4% 7772 [10] [11], Adomian 43 f#i%[12] [13],
BT ITRRIA[14] [15], RS HRESh T A[16] [17] [18]. FIT LT85 BB fh sk 43 7 R P e A e — /> S 2
PR, At m] A S TR AR S5 o[RS 8T J5 108 i) G AL AN B 38 sh B R 1 TE 55 5%
SRR, 1% 07 VER) S S IR AR s — NS R . RIS 2 A g ik T R TR IR
Neumann 121 53 &4 (1 73 B At o3 75 F2 [19]F0 73 BN 9 5 3 75 #2[20] . E[21]94, B Ffe b 7
TERR LT AR B 2R VAN ARG 7 B B 2 7 72

AL EFEHZEEET Sumudu B ARS8 k45 & 1A 75k, LAREYE Riemann-Liouville F1
Caputo & S _F I — T 18] 73 B i 5 53 75 P PR — Pkt R S (AR AT A o

2. mEHER

AT TR IR 1M 2 HO TR 2 BB SRR AR T 7 A AR, AT A ST T K Il R ik iR 7
FIAEHR AL AT A T Caputo F%L. Riemann-Liouville 43 £ #1 4> . Sumudu 284 LA &% Mittag-Leffle
BB B A E S, I HOA— 283 BB S E 3 e il 1 T 24

N 2.1[22] [23]: L f(t)eC,, u=2-1, Ha>0, X HELIHT o B Riemann-Liouville F17> #
YERE LR

L

J“f(t):r(a)

[[(t=7)" f(z)dr, @>0,t>0,

(=)
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H
I (t)=f(t).
SE X 2.2 [24]: X T BB (), t>0, A AFFE A p(> p) - 54 F (1) =t"F,(t) , Hrb £,(t) eC[0,0),
WY f (1) BT, ueR, % f(m)eC,,meN, RATHB (t)BTEMC].
KB 2.3 [25]: PR f(t) H9/E Caputo FHUE CHIF
IJ"eD™f (t),

D f(t)= 1 t m-a-1 ¢ (m
mjo(t—r) fl )(z')dz'.

Hem-1l<a<mmeN,t>0.
SEX 2.4 [26]: %} Caputo 43 Lfr 4Ly Sumudu 284t S| () ]5E L F -
S[Df (1) [=u s f(t)]- Y u*f(0%)

Hrp

n-l<a<n.

X 2.5[27]: Jihuan He {173 80 S HUE LU F

T e [0 1) amn-t<asn

BN 2.6[26]: £ 90 FALE I, Watugala /41 T —FhWIUE AR 0 A0 e . pREEE
I

A= (1)13M, 7,7, > 0| F (1) < Me™ i te (-1)! x[0,0)

1 Sumudu S E SLANTF
G(u)=S[ f(t)]=["f (ut)edt,ue(-7,7,),
SEX 2.7[26]: 24 f(t)=t®f, Sumudu A 5E LT F:
S[1]=1,
s[t*]=[. (ut) e dt =T (a+1)u*, R(a)>0.
SEX 2.8 [28]: Mittag-Leffler B £ FaE R ELIIHET ™, & M-

w t!
Ea(t):zj'zom;a>o,t€c,

, a,>0,teC,

E,,(t)= Zfor(%j”g)

Mittag-Leffler p&%U ¥ — LERE IR 740 F
1. E(t)=¢',
2. E,.(t)=E,(t)-
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3. B4 47 Sumudu 5 AR E A B8
A R DA T 7 A2 [29]:
D f (x,t)m(x)aix f (x,t)+;((x,t)§t—22f

f (O’t) =& (t)' f (Lt) =& (t)’
X5 FE (L) P Sumudu 284, FRATIE F

(x,)+2(x) f(x,t)=K(xt), n-1l<a<n, @))

S[Dt“ f (x,t)]+8{w(x);¥x f (x,t)+;((x,t);—22 f(x,t)+A(x)f(xt)- K(x,t)} =0, )

FEX T REQ)MIPIAE A E X 2.4, FAASE
us[ f(xt)]- > u ™t (x,0)

X 2f (x 3
+s{w(x)¥+l(x,t)a ;EZ Y 4 2(x) F (x,0) K(x,t)}:o
XA A BT
N[¢(x,t;q)]:u’“S[go(x,t;q)]—niu’“*kf(")(x,O)
- (4)

2
" S{a)(x)a%q)(x,t;q)+ ;((x,t)aa?w(x,t;q)+ﬂ(x)go(x,t;q) K (x,t)},
H qel01] 2 MRAZSEL, o(xtq) M5 xt Mg ARPSLRE. HiEn FRE
(1-9)S[e(x.t:q)— fy(x.t)]=AgH (x,t)N[o(x,t;q) ], (5)
Hrbn RN ERHIZE, H(xt) 20 2HBIREL ) (xt) ZARKIREL f (x,t) FIRIEEEN . FHBhZH
I X (RS 20 A Sumudu A7 A R 2 AR L. MEITHE(B), 2 q=080q=1[26]
p(xt0)= fo(x,t), o(x,t;1) = f(x1), (6)
Mg MO ABHF] LI, TR ARIIEHEL f, (x,t) BCSIEIR £ (x,t). @(x.tq) 7E q &b Z e X
[26]W1 R
p(xtq)=f(x,t)+>" g™ f (x.t), )
Hrp

m

fo(x) == ;mw(x,t:q) , ®)

q=0

(T RSSO T W AR5 L 2R VRS 7 A B ek . (Wit g =1, Bk, BAlfs
£l

f(xt)=fo(xt)+ 2 fa(X1) ©)

R BETTRER M. BT AR ACABA TR TR £, (x,t) RURSBAE £ (x.t) ZRIATHCAR, B
fo(xt)(m=1,23.), HRELAFMHE.
BEN

(=)
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fo = {fo (1), F(X0), Ty (%), B (XD,
MITFRG)THIZE g B m T FEUSI g =0, REMHREU MY, 5 mBRETRaT:
S[ £ (%)= 6, fos (X,t) | = hgH (X, )R[ £, x,t],

o
{O m<1,
Sy =
1 m>1,
R[f,,xt] = — aiN[iqimﬂ|
(m-1)! aq o
FHCRI T i, (AT BARHL £, (x,t) Hrfm>1 . BkA 5
f (X't) = Z:\:O fn (X't)’
HAN > o0, (14)BERETTFE(L) 1 fa] I BAE -
4. BIEH B
AT BA PR i — e R SR I AIE [RI4& 20 A Sumudu 28 7 ik 1A RVE RS R 28
5l 4.1
DEF (x,8)+ x 2 F (1) + 2o (x,8) = 2(t7 + 5 +1)
CT Tk T e '
xe[0,1],te[0,1],0<a <1,
WA
oi2a B 20 T(a+1)
f(0,t)=2t>, f(Lt)=1+2t T(2as1)
HIga 25 At
f(x,0)=x?
JiFE(15) IRl i
2 ooe D(a+])
f(xt)=x"+2t —F(2a+1)'

X 75 FE(15) I AR Sumudu A8 3, FRATTAS 2

s[ D f (X,t)j|+S|:X% f (x,t)+§—xz2 f(xt)-2(t +x* +1)} =0,

XS TTRE(LT) B PRIAAE T 5 3L 2.4, FRATIA5 2

S[ f (x,t)]— f(x,0)+ u“S{x% f (x,t)+§722 f (x,t)—Z(t"‘ +x2 +1)} =0,

RN T (I F

2

N[p(x.t:q)]=S[e(x.t;a)]- f(x,0)+ u”S{xg(p(x,t;qh%go(x,t;q)—2(t“ +x* +1)

|

(10)

11)

(12)

(13)

(14)

(15)

(16)

(A7)
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B3 m AT LG R Sumudu A8 AR e, JATTR LA )
fo (X,t) =8, f s (X,)+ S [ gH (X, )R] £, xt]], (18)

Hp
a a 62 a 2
R[f,x,t]=S[ fo(x.t)]- f(x,0)+u S{x&fo(x,tﬁ—axz fo(x,t)—z(t X +1)},
(19)
d o
R[fm,x,t]:S[fm1(x,t)]+u“8{xa—xfm1(X,t)+a7fm1(x’t)}l

HF fo(xt)=f(x0)=x, & H(xt)=1, HJFE18)KJ5HE(19)n] 1375 #2(15) KT MAENT R, X
Hm=12,, AT LAFFH]:
I'(a+1)
T(2a+1)
f,(xt)=1+n)f,(xt),
fo(x.t)=(1+n)f,(x.t),
o DIRIRER T2, ATRLIRAS A FE(15) m > 4 I HAdER 4 . 7 AR (15) IR 2 B N T 45,
) =2 fn(x.1),
[FIE M Sumudu B84 7k ZRHURR RS FEANUS SR BGOR TS BV S B A Ak 6. AEIX ML, JRATTIE %
h=-1, BInfg:

f,(x,t)=—hx2t*

2 ooe T(a+1)
f(xt)=x>+2t t(2a 1)’ (20)
Hrh 77 12(20) 5 75 12 (16) FH 4%
5 4.2
Dtaf(x'mf(x’t):aaTzzf(x't”r(s (2, (21)
-
xe€[0,2], te[01],0<a <],
L FAAT
f(0,t)=0, f(Lt)=(2x-x),
HIga 25 AT -
f(x,0)=0,
JiRE QL) HINS AR :
f(xt)=(2x-x*)t, (22)
XF 77 FR(21) I 48 Sumudu 283, FRATTA 2
S[Df‘f(x,t)]+S{f(x,t)—aa—);f(x,t)—r(3 )(2x—x2)t2“’ =0, (23)
-

()
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X HRREI)RIPIAER E X 2.4, FATEE
_ a _ Y _ 2 _ y2\42-a —
S[ f(xt)]-f(x,0)+u S{f(x,t) v f(xt) F(3—a)(2X X )t } 0,

S ARLRMES 7R

2 2
N[o(xtq)]=S[o(x.t;q)]- f(x,0)+ u"‘S{gp(x,t;q) —%(p(x,t;q)—r(g—_a)(Zx - xz)t“‘},
BN m AL 7 F2 )5 A Sumudu AR 4 (138 A8 4, RATTRT LATS 2
fr (X,t) =8, fry (X, 1)+ ST gH (X, )R] ., x,t] ], (24)
Hrp

R[ . xt]=S[ fy(x.t)]-f (x,0)+u“S{f0(x,t)—;;XZ2 fo(x,t)—ﬁ(ZX—xz)t”},

(25)

R[ fm,x,t]:S[fm1(x,t)]+u"‘8{fm1(x,t)—;;x22 fml(x,t)},

BT £, (xt)= F(.0)=0,% H(xt)=1, H177F(24) K7 (25) T 1351 J7 75 () HUIE AT i, i IR
m=12,. FATAT LI

2t2+a
fl(X't):_h(ZX_Xz)tz_h(ZX—xz+2)F(3_a)’

f(x,t)=(1+h)f(x,t)_hZ(ZX_Xz+2)ﬂ_h2(2X_xz+2X2) pt2+2a |
2 l r(3-a) r(3+2a)

£ (0t) = (L4 A) T, ()~ (17 1) (2x 7 + 2) -2

3 2 r(3-a)

t2+2a 2t2+3a

) on 2] B () B
I'(3+2a) I'(3+3a)

s SRR, USSR M4 WAL . QLN T XA,
f (X't) ~ 2:1:0 fo (X't)'
HA®AEHFE =1, RInJ15.

YN (xt)= (2x=x*)t? + (-1)" (2x=x*+2xN )%
N oo, KHIBILLTRRTTE:
f(xt)=lim (2x = )t* +(-1)" (2x=x* +2x N)%:(Zx—xz)tz, (26)
g R 5 S5 T R RS W AR A 4G
5 4.3 &I E 7 HBr Klein-Gordon 7572
D11 (1) = 2 1 (x0)~ £ (1) + 250, 1<a<2 @)
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LR
f(x,0)=sinx, f(x,0)=0,

JiREQT) BRI A
f(x,t)=sinx+tE,, (—t“),

Xt REQT) I Sumudu A8 He, FRATIE F
a 62 1 —

S[Dt f(x,t)]+8{¥f(x,t)—f(x,t)+23|nx}_0,

FEXS 7 FEBO) P E L 2.4, AT H
vl 02 .

S[ f(xt)]-f(x0)+u S{y f(x,t)= f(xt)+2sin x}:o,
EBVE | o A R U

)= vl aq| & Nt :

N[e(xta)]=S[e(xtq)]- f(x,0)+u S{ango(x,t,q) (p(x,t,q)+25lnx},

53] m M AR 5 R G N Sumudu A8 IS AR e, AT TR] DAAS 3.
f(xt)=6, foi(xt)+ S’l[th (xt)R[f,, x,t]},

R[f,x,t]= S[ fo(x,t)]— f (x,O)—uft(x,O)—u“S{ fo(x,t)—aa—xz2 fo(x,t)—2sin x},

R[f,. xt]=S[ fml(x,t)]—uas{ fml(x,t)—aa% fml(x,t)},

(28)

(29)

(30)

(31)

(32)

HF £y (xt)= f(x0)=sinx . & H(xt)=1, H17F(31) %7 FE(32) i 5 817 F2(27) H3E AU A A

KHEm=12,, JATAT LA
f,(xt)=-nt,
ta+1

f,(xt)=(1+7) f(x,t)—7? Fa+2)

() = (14 ) T, (x ) + (47 +h3)r(t;:i2) M ar2)

t2a+l

. DAEFEMIT, AT RASRAS I RE(27) m > 4 M HARES 4y . T7REQ7)IfAZ B R = nT 45,

Fxt) =2 fn (X8,

jﬁ?% h = _1 ’ Epﬂ?%:

ta+l t2a+l

f(x,t)=si t—
(xt) =sinx+ F(a+2)+F(2a+2)

+...:sinx+tEa,2(_ta)‘

VR R R 5 R RS Wl A 55
JIRE@)FH a=2, N

(33)
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3 5

. t . .
f(x,t)_5|nx+t—m+T6)+~-_5|nx+S|nt,
IbgE B 5 5 FE(28) 58— .
5 4.4
DI f (x,t) =§—X22 f(x,t)- f(xt)+6x% +(x3 —6x)t3, l<a <2, (34)
FA LR WIGG &A1
f(x,0)=0, f,(x,0)=0, (35)
Ha=2, JTIEGHWIFEHIIREN:
f(xt)=x%, (36)

Xif 757 T (34) I3 i Sumudu 284, FRAT145-5)
« o
S[Dt f (x,t)]—S{y f(xt)-f (x,t)+6x3t+(x3 —6x)t3} =0, (37)
BT REGT)IPIL A X 2.4, FA1SE]
a| 0
S[ f (x,t)]— f(x,0)-u SL?? f(xt)—f(xt)+6x +(x3 —6x)t3} =0,
LR R E LT

N[e(x.ta)]=S[e(x.t:q)]- f (x,O)—u“S[g(p(x,t;q)—q)(x,t;qH6x3t+(x3 —6x)t3},

55 m B2 7 RE IS B Sumudu 28 He (A e, 3RATRT LA E:
fr(X,1) =6, fr g (X, 1)+ S AgH (X, )R] ., x,t]], (38)

R f,,x,t]=S[ fy(x,t)]- f (x,0)—uf,(x,0)

+u"S{fo(x,t)—§Tzzfo(x,t)—6x3t—(x3—6x)t3}, (39)

2

R[,,xt]= 5[ fml(x,t)]+u“8{ fm,l(x,t)_% fml(x,t)},

BT f(x,t)=f(x,0)=0, & H(xt)=1, HJFE(38) L JrFE(39) nI 15375 F2(34) I UUEHT R, X H
m=12,--, AT LUAGE:
exitet  6(x° —6x)t?

) =) T T (a4

6(x3 - 6x)t2a+1 e 6(x3 —2x 6x)t20‘*3
F(2a+2) F(2a+4)

f,(xt)=(1+7) f,(x,t)-7?
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F(2a+2)  T(2a+4)

fy(x,t) = (1+7) f,(x,t) - (n* +h3)[

,; B(x° —2x6x)t**™t (% —3x6x)t*?
- r(Ba+2) | T(3a+4)

6(x3 - 6x)'[2“+1 6(x3 —2x 6x)t2‘“3]

. PAREEER T3, AT RIRAS 7 FE(34) m > 4 W HADEE 4. T FEGA) IRl F TS,
f (X't) ~ 2:1:0 fo (X't)'
EFEn=-1, Bin[5.
v B(xP =N xBx )t
I'(Na+4)

Z::o f (x,t)=xt>+(-1)

BN > oo, FHBILUT R %:

v 6(X° =N xBx)th

T(Not +4) =Xt (40)

f(xt)= ,Lim‘x3t3 +(-1)

4 L5 5 R (36) F 2%
5 Zhip

RS EFAG T — PR AR R0 B0 1) K 73k, 207 VEFE T A 0 Al Sumudu AR 45
H Lt B TSR 55 UCRIAR TS 00 75 R o 0 T A ROT RS, A SRR TR R TR R AE 2 2 A
VU I LM S A TR AR L AR — B XM OTIE R — N B AU B AR e DR SRR E SR AR I 8] 70 %
B M TR

EHEWH

X 5 SRR 4151 H (N0.11461072), HrasdEE /R FA XA FERHEAA 157751 H (No.QN2016JQ0367),
S TIP NG 22 e N S

SE3Hk (References)

[1] Waleed, H. (2013) Solving nth Order Integro Differential Equations Using the Combined Laplace Transform Adomian
Decomposition Method. Applied Mathematics, 4, 882-886.

[2] Weerakoon, S. (1994) Application of Sumudu Transform to Partial Differential Equations. International Journal of
Mathematical Education in Science and Technology, 25, 277-283. https://doi.org/10.1080/0020739940250214

[3] Belgacem, F.B.M. (2010) Sumudu Transform Applications to Bessel Functions and Equations. Applied Mathematical
Sciences, 4, 3665-3686.

[4] Gupta, V.G., Sharma, B. and Belgacem, F.B.M. (2011) On the Solutions of Generalized Fractional Kinetic Equations.
Applied Mathematical Sciences, 5, 899-910.

[5] Katatbeh, Q.D. and Belgacem, F.B.M. (2011) Applications of the Sumudu Transform to Fractional Differential Equa-
tions. Nonlinear Studies, 18, 99-112.

[6] Guerrero, F., Santonja, F.J. and Villanueva, R.J. (2013) Solving a Model for the Evolution of Smoking Habit in Spain
with Homotopy Analysis Method. Nonlinear Analysis: Real World Applications, 14, 549-558.
https://doi.org/10.1016/j.nonrwa.2012.07.015

[7]1 Jafari, H. and Firoozjaee, M.A. (2010) Multistage Homotopy Analysis Method for Solving Non-Linear Riccati Diffe-
rential Equations. International Journal of Research and Reviews in Applied Sciences, 4, 128-132.

[8] Elsaid, A. (2011) Homotopy Analysis Method for Solving a Class of Fractional Partial Differential Equations. Com-

)



https://doi.org/10.1080/0020739940250214
https://doi.org/10.1016/j.nonrwa.2012.07.015

MR, SR

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]

[26]

[27]

[28]

munications in Nonlinear Science and Numerical Simulation, 16, 3655-3664.
https://doi.org/10.1016/j.cnsns.2010.12.040

Mohyud-Din, S.T., Yldrm, A. and YIkl, E. (2012) Homotopy Analysis Method for Space- and Time-Fractional Kdv
Equation. International Journal of Numerical Methods for Heat & Fluid Flow, 22, 928-941.
https://doi.org/10.1108/09615531211255798

Das, N., Singh, R., Wazwaz, A.M. and Kumar, J. (2016) An Algorithm Based on the Variational Iteration Technique
for the Bratu-Type and the Lane-Emden Problems. Journal of Mathematical Chemistry, 54, 527-551.
https://doi.org/10.1007/s10910-015-0575-6

Mistry, P.R. and Pradhan, V.H. (2015) Approximate Analytical Solution of Non-Linear Equation in One Dimensional
Instability Phenomenon in Homogeneous Porous Media in Horizontal Direction by Variational Iteration Method. Pro-
cedia Engineering, 127, 970-977. https://doi.org/10.1016/j.proeng.2015.11.445

Duan, J.S., Rach, R. and Wazwaz, A.M. (2015) Steady-State Concentrations of Carbon Dioxide Absorbed into Phenyl
Glycidyl Ether Solutions by the Adomian Decomposition Method. Journal of Mathematical Chemistry, 53, 1054-1067.
https://doi.org/10.1007/s10910-014-0469-z

Lu, L., Duan, J. and Fan, L. (2015) Solution of the Magnetohydrodynamics Jeffery-Hamel FFOW Equations by the
Modiffed Adomian Decomposition Method. Advances in Applied Mathematics and Mechanics, 7, 675-686.
https://doi.org/10.4208/aamm.2014.m543

Ma, H.C., Yao, D.D. and Peng, X.F. (2015) Exact Solutions of Non-Linear Fractional Partial Differential Equations by
Fractional Sub-Equation Method. Thermal Science, 19, 1239-1244. https://doi.org/10.2298/TSC11504239M

Mohyud-Din, S.T., Nawaz, T., Azhar, E. and Akbar, M.A. (2015) Fractional Sub-Equation Method to Space-Time
Fractional Calogero-Degasperis and Potential Kadomtsev-Petviashvili Equations. Journal of Taibah University for
Science, 11, 258-263.

Nino, U.F., Leal, H.V., Khan, Y., Diaz, D.P., Sesma, A.P., Fernandez, V.J. and Orea, J.S. (2014) Modiffed Nonlineari-
ties Distribution Homotopy Perturbation Method as a Tool to FFND Power Series Solutions to Ordinary Differential
Equations. Springerplus, 3, 1-13.

Cuce, E. and Cuce, P.M. (2015) A Successful Application of Homotopy Perturbation Method for Efficiency and Effec-
tiveness Assessment of Longitudinal Porous FFNS. Energy Conversion and Management, 93, 92-99.
https://doi.org/10.1016/j.enconman.2015.01.003

Sayevand, K. and Jafari, H. (2016) On Systems of Nonlinear Equations: Some Modified Iteration Formulas by the
Homotopy Perturbation Method with Accelerated Fourth-And FFFTH-Order Convergence. Applied Mathematical
Modelling, 40, 1467-1476. https://doi.org/10.1016/j.apm.2015.06.030

Xu, H., Liao, S.J. and You, X.C. (2009) Analysis of Nonlinear Fractional Partial Differential Equations with the Ho-
motopy Analysis Method. Communications in Nonlinear Science and Numerical Simulation, 14, 1152-1156.
https://doi.org/10.1016/j.cnsns.2008.04.008

Jafari, H. and Seiff, S. (2009) Homotopy Analysis Method for Solving Linear and Nonlinear Fractional Diffusion-
Wave Equation. Communications in Nonlinear Science and Numerical Simulation, 14, 2006-2012.
https://doi.org/10.1016/j.cnsns.2008.05.008

Jafari, H. and Seiff, S. (2009) Solving a System of Nonlinear Fractional Partial Differential Equations Using Homotopy
Analysis Method. Communications in Nonlinear Science and Numerical Simulation, 14, 1962-19609.
https://doi.org/10.1016/j.cnsns.2008.06.019

Luchko, Y. and Gorenflo, R. (1999) An Operational Method for Solving Fractional Differential Equations with the
Caputo Derivatives. Acta Mathematica Vietnamica, 24, 207-233.

Moustafa, O.L. (2003) On the Cauchy Problem for Some Fractional Order Partial Differential Equations. Chaos, Soli-
tons & Fractals, 18, 135-140. https://doi.org/10.1016/S0960-0779(02)00586-6

Pandey, R.K. and Mishra, H.K. (2016) Homotopy Analysis Fractional Sumudu Transform Method for Time Fractional
Third Order Dispersive Partial Differential Equation. Advances in Computational Mathematics, 43, 365-383.

Oldham, K.B. and Spanier, J. (1974) The Fractional Calculus: Theory and Application of Differentiation and Integra-
tion to Arbitrary Order. Academic Press, New York and London.

Belgacem, F.B.M. and Karaballi, A.A. (2006) Sumudu Transform Fundamental Properties Investigations and Applica-
tions. Journal of Applied Mathematics and Stochastic Analysis, 2006, 1-23.
https://doi.org/10.1155/JAMSA/2006/91083

HE. J.H. (2014) A Tutorial Review on Fractal Space Time and Fractional Calculus. International Journal of Theoreti-
cal Physics, 53, 3698-3718. https://link.springer.com/article/10.1007/s10773-014-2123-8

Kilbas, A.A., Saigo, M. and Saxena, R.K. (2004) Generalized Mittag-Leffler Function and Generalized Fractional

()



https://doi.org/10.1016/j.cnsns.2010.12.040
https://doi.org/10.1108/09615531211255798
https://doi.org/10.1007/s10910-015-0575-6
https://doi.org/10.1016/j.proeng.2015.11.445
https://doi.org/10.1007/s10910-014-0469-z
https://doi.org/10.4208/aamm.2014.m543
https://doi.org/10.2298/TSCI1504239M
https://doi.org/10.1016/j.enconman.2015.01.003
https://doi.org/10.1016/j.apm.2015.06.030
https://doi.org/10.1016/j.cnsns.2008.04.008
https://doi.org/10.1016/j.cnsns.2008.05.008
https://doi.org/10.1016/j.cnsns.2008.06.019
https://doi.org/10.1016/S0960-0779(02)00586-6
https://doi.org/10.1155/JAMSA/2006/91083
https://link.springer.com/article/10.1007/s10773-014-2123-8

M, KR

Calculus Operators. Integral Transforms and Special Functions, 15, 31-49.
https://doi.org/10.1080/10652460310001600717

[29] Morales-Delgadol, V.F., Gomez-Aguilar, J.F., Yépez-Martinez, H., Baleanu, D., Escobar-Jimenez, R.F. and Olivares-
Pregrino, V.H. (2016) Laplace Homotopy Analysis Method for Solving Linear Partial Differential Equations Using a
Fractional Derivative with and without Kernel Singular. Advances in Difference Equations, 164, 1-17.
https://doi.org/10.1186/513662-016-0891-6

Hans X
TR EBEZI RS :

Behanr RS (QQ. ffA . MBAE & )
NIV HC f5 4538 1 1 T

24 /IS LAY AR 2 S T BT A B ]
FHFHIAE LB T

B R AT P

FIPAE R

4 P 2% 7wt A R I AT

AEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : pm@hanspub.org

NogapwhRE

)


https://doi.org/10.1080/10652460310001600717
https://doi.org/10.1186/s13662-016-0891-6
http://www.hanspub.org/Submission.aspx
mailto:pm@hanspub.org

	Homotopy Analysis Sumudu Transform Method for Solving a Class of Time Fractional Partial Differential Equations
	Abstract
	Keywords
	一类时间分数阶偏微分方程的同伦分析Sumudu变换解法
	摘  要
	关键词
	1. 引言
	2. 预备知识
	3. 同伦分析Sumudu变换方法的基本思想
	4. 数值算例
	5 结论
	基金项目
	参考文献 (References)

