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Abstract

Fractional sub-equation method is an effective method to explore the exact solution of fractional
partial differential equations. In this paper, we use this method to obtain new exact solutions of a
type of fractional generalized KdV equation. Moreover, we show the graphs of these exact solu-
tions. Such solutions may provide potential support for the wide applications in mathematics,
physics and related fields.
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1. 51§

B 0 573 7 RE I T AN TR AT Bl 20 T 2 (PO 9 32 T AN RS BB A e 31 o BB - 3 B o
TR BN T TR, HEMER RS ZNH T, TE. REHEN. B, 55
AR 3 HEN T E A TT I, FR K s X A 7 BRI ) R SR T — AR AR T8 1) 411
RE, EHERTEMIE T RIES. TJLTEN, F2H05. Y3, EYESIRr = BN E T X
SN TR RO, NSRS o B B oy T RR T AR RS B e TR 2 AT A R, AR gy
ERGE[1] (2] 73BN AR 3 (3] (4] 3 BB+ 7 F29%[5] [6] 7]+ Adomian 73 #2381 [9] [10] A& #E
FNE[11]. BB G/G EFFIE[12] [13] FRERELE[14] AR EME[S1EZ Mgk SR, #BEHAE,
i AR B —FPBE OSSR AR AT A BN o TR R i, Rk, SHRAIE M VR SRR R AT AR — T

AR ED=SE il Tis
AR F B FLUN R 5 FE RS R
Dtau +u):xxxx _uuxxx _uxu,\:\’ _uzux = 0. (1.1)
HFEMTET LA KdV 58, H A FRrR[16]:
u +ou . +ouu, +pPuu, +yuu, =0. (1.2)

JIRE(1.2) B AT AR A E T N HOK T KBz 3l,  [RIRHOR A 5T 81 A AEE e 2 1 — A
R o AR 2 B 7O RRERT FUT R (L D) RS AR, IF A B2 B mathematica SRAR TSI RE
P E TR, eSS T IR D BT R

AN B LT 584758 T 12 1E Riemann-Liouville T #0E X AR BA W EZMT, A
JEA T ARSI E N B 7 OT R =T W 2 B 5 O RRE SR DT (L D RS A, 45
TIHTRER R . BV S AR S R R A

2. 7R
2.1. {&1F Riemann-Liouville S%}

f&1E Riemann-Liouville S# 24 FE[17]:
1 ! —a-1

r(_a).[o(t_s) (f(s)-£(0))ds, a <0,
L d

I(1-«a)dt

Def(t)= (=5 (£ (s)-£(0))ds, O<a <], @.1)

(f(”)(t))(a_n), n<a<n+ln>1.
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D" = r(:(:;rf)a) 7m0, 2.2)
D (u(t)v(1))=v(t) Dfu(t)+u(t) Dfv(r), (2.3)
D7 (u(v(e))) =0, (v(0)) D¢ (v(0)) = 22 (w(v(0))) (¥ (1)) @)

2.2. FHMFREE
AL 73 F i o3 5 7%
F (w0, Dfu, DSu, D}“u, D} u,++) =0, 0< e <1. 2.5)
NBIRFEEN BN T IR Hd, w=u(r,x) 2 NRHMEE, Dlu,Dfu,Du,D*u & KT u
2533k Riemann-Liouville $%(, F &2 —MUEHE RL AR &M SHBI 2 mR. 2555 N
T
1) X5 FEQR.5)BEAT 47 I A ¥

u(t,x)=U(0), 6=mt+nx. (2.6)
Horbmn At AL NTREQ.S) AN
G(U(0).mU'(6).nU'(6),m“ DU (6).n°DgU (6),-+) =0. 2.7)
2) s B AA W H AR
U(0)=2",a(2(0)), (2.8)
Hrb, a, NRFEREEL ©=0(0) 2 2B R R T2
Did=c+®*, 0<a<l. (2.9)

Hef, o AfRFEREL JIREQO)M LT PR

—J-o tanh, (vV-06), &<,
—J/—o coth,, (\/30), o <0,

®(0)={o tan, (Vo0), o >0, (2.10)
—\/; cot, (\/;9), o>0,
F(I_J“a) ONEEL =0
0+ T

J SR = A R BN BRSNS Fis[17]:

s, (6) (ier“)—2 lE (-io" )
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tanh, (9) _ sinh,, (6’)

coth, (6)= sinha(ﬁ) :

Hef, E,(07) R Mittag-Leffler 7772, JARILAN:
E, 07)= - 0
A0ty @

(2.11)

(2.12)
Kefpl: M a= % I, Mittag-Leffler J5 2 ] #44L N

E, (92}6’5@%[92], Erfe NiRZE R L. (2.13)
3) BH T FEQ.8) QNN FEQR.7)H, 2 J5 AT 77 F2 B AR L 1 AN B = B S 0000, B o] 6 7 77 F2(2.8)
) no
4) B ELWHE n FIHFEQ) UM FFEQHVRNHFFEQ.DF, fTUAERT O KIhfE. Zh, 24N
HREARIRECNE, G2 — R8T a,,m,n,0,a FITTEH, RIAIXETFEA, BIFRIG T FEQ.5) IR,

3. FIEKRMR
AT 3R BOh T R R RE(1L 1), X TR, BA14

u(t,x)=u(6),0=x+ct. (3.1
W7 R DFAGK
“Dfu+u® —u® —u'u" -’ =0. (3.2)
B EA2.8) g, AP
u(0)=Xa,(®(0))- (33)
KRG IHRATFEG.2)H, PHTAELE T w’u’ A S 800 ) W18 n=2, B
u(6)=a,+a,®(8)+a,(0(6)) . (3.4)

KRG HRAB)H, 2 0(0)=0, WLEE—RIIKT ay,a,a0,,c,a,0 REOTFE, BT
FHIR:

(CD(Q))O :c“oa, +160°a, 20 aya, - oaga, — 20 a,a, =0,

(@(9))1 :~dc’al —20a,a +2c*ca, +2720°a, —160°a,a, —20a;a, —40a; =0,
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(@(9))2 :¢%a, +1360°a, —8caya, —aja, — oa, —320°aa, - 6caaa, =0,

(@(0))3 :—120a] —2a,a; +2c%a, +12320a, - 400 a,a,

-2ala, —40a’a, —360°a; —doaya; =0,
((D (6))4 :2400a, —6a,a, — a;, —700a,a, —6a,a,a, —Sca,a; =0
((13(49))5 :-8a; +16800a, —24a,a, —4a’a, — 68ca; —4a,a; —20a; =0,
(©(6))° :120a, ~40a,a, —5a,a2 =0,
(©(6))":720a, 3642 ~2d; = 0. 3.5)
ZJe» A B mathematica PSR AFIX L5 Fe TMH?UQDTM‘? ZEMib)

2‘()) o JHILIXAMEE, FATAT LA B0 AS B A

11
BH—: Wi a, =q,,q =0,aq, :—30,0:[ 1(?8) o =—

()

1
/ 1la; |
ul(t,x):a0—30 - &tanha S I e T ,ay >0,
20 20 100
1
/ 1a,; |
u, (t,x)=a,—30| - Do coth, | J20| x| =2 | ¢ ]| ] ,q, >0,
20 20 100
1
/ 1ag \*
uy (1,x)=a,—30 o tan | -2 x| 22 T g, <O,
20 20 100

1

a a 11a? =
u, (t,x)=a, —30| —,|-—=cot % x4+ o1 ¢ ,a, <0. 3.6
J(t.x) =4 J 50 | {20 (100} ) (3.6)

» IR ARQIDM2A2) N u (2,x)

N | —

CERETR u, (1,) T, &1|J<,a0_1o,a=§,c=um,a=_
1, {EBhF mathematica 84, w15

[x+nJ*}J (_x+uJTET
B YA CE A
u (1,x)=10-15 ( 3kj (1+3kJ (3.7)
{x+HJF}] { x+HJr}]
] V2
3 o)

HEGME 1 Fin.
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Figure 1. Figure of solution (3.7)
B 1. #BGeHHE

5

JE%%%WQJVR-&Mé%=—mﬂ=§x=nia= , FERARQAIDFRA2) RN uy (1,x) T,

1
2

f& BT mathematica ® 4k, 775

s 5
x+114tl, _x+114t,
7 7
z:zo _ijo
F(1+:kj F(1+:kj
u3(t,x)=—10—15 A T (3.8)
x+114ti _x+114tl,
7 7
Yo T2
k=0 k=0
r 1+ﬂk F(1+4k)
5 5
HEMG A 2 Frs.
1
2 \a
BB M g, =ay,a =0,0,=12,c=| 2| | o=20 S@EIXAME, RATHT LB TR TR
0 0°"1 2 4 8
1 2
a a (12 ;
us(t,x)=a0+12 - f—?otanha _EO x+(70j t ,a, <0,
1 2
a a, a; o
ug(t,x)=a,+12| - —g"cotha kA tl| ,a,<0,
| 2
a a (12 ;
t,x)=a,+12 /—(’t x4+ 2|t ,a, >0,
u7(,x) a4 3 an, \/; x (4j J a
1 2
2 \a
ug (t,x)=a,+12 —\/a—jcota \/‘Z0 x+| 2] ey >0 (3.9
8 8 4
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o 1 242 N .
FERGHAME us (1,x) 1, FAT% q, =-2V2,a =5C =40 =—T\/_ v IR ARQ DM I3)N uy (1, x)
o, AEB)T mathematica #0F, A5
(+40)? 1 (e
R NG EI’fC _x+34t —e ENES El"fC x+34t
4 4
uy (.x) =22 +32 T 2t T 2 (3.10)
x+4t x+4t
R 2 E}’fc _x+34t te 22 E}’fc x+34t
L 24 i L 24

HEGIE 3 s

FERE AR ug (1,x) T, ?ﬂiﬂ‘]é\aozz,azg,c:l,a:%, A ARQAIDMQARN ug (¢,x) 1, 5D

T mathematica ¥, n[15

k £ \?
[x+tl,j (_x+tl,j
Zk:O 2 - Zkzo 2
F[1+3k) F[1+3kj
ug(t,x):2+3 (3.11)
(x +1 J (_ X+t ’)
Zk:O 2 Zk:o 2
F(1+k) F(Hk]
3 3
HEGwE 4 s,
Figure 2. Figure of solution (3.8)
& 2. #2(3.8)HE
Y, . 05 1'0—____
-1,
1
0
z
-1
2
Xo.o 03 o
Figure 3. Figure of solution (3.10)
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Figure 4. Figure of solution (3.11)
& 4. fRG.1DHE

4. B4

AR AR G B 5 BE SR T KAV (L) RS RAR, SRS T TR X
il R BOR = A pRBOE RO, TR X SR BE RS IR ANAT TR 7 B KAV D7 R, AR
BEZ T FEAE AR L 1 2R S8 A A PR A5 U A S
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