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Abstract

In this paper, the generalized b-family equations with fractional time and spatial
derivatives are considered. The fractional derivative is described in the Riemann—Liouville
sense. We present the analytical solutions of the fractional equations with initial con-
ditions by the Laplace transform of sequential fractional derivatives. Moreover, the
generalized b-family equations with fractional time and spatial derivatives possess com-

mon analytical solutions which are solved by considering a simple equation.
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1. 515
FREWN)T X b— TR
Up — Uzt + (b + D)utty = DUyl + Ullzzs + a (U — Uge) + o5 (U — Upe ) + v (U= Upg)ew,  (1.1)
R, B, FbREE. 4o =8 =+ =on, HEA1)ITMLH
Uy — Uzt + (b4 D) utly = DUplpy + Ullypy. (1.2)
Degasperis 5Procesi [1] iE# T J5F2 (1.2) FI#HE r A M. 46 = 25, J7#%2(1.1)3% yCamassa—Holm

(CH) HAKEITFE [2]

Ut — Uggr + SUUy = 2UgUgy + Ulprg- (1.3)

MG = =0 Mlb =2, HFE(1.1) 2888t SR i CHA 5 A2

Up — Ugpt + SUUy = 2UpUpy + Ulgey + a (U — Uyy). (1.5)

DOI: 10.12677/aam.2020.99184 1566 I FH# e


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12677/aam.2020.99184

S, WL

Mo =4 =0 Fb=3, FFE(L.1) A XIMDPTHE [3] [4]:
Uy — Ut + MUty = SUplyy + UWllpge + 5 (U — Ups) - (1.7)
Mo’ =0 fb =2, RN CHTRE [5]:

EER, B T RN TR AA R Z A (6] [7] [8] [9]. W EERILER, filn
HIRESA FRoA RSP RERL:, #BER 7 B oy TR IA [10] [11] [12] [13].

FER IR SCF, JATE FE AT B 25 20 Hb () SCb— T R4 -

D}u — D} D?D%u+ (b+ 1)uD%u = bDuD? D% + uDD?Du + o' m + B'my + 7 My, (1.11)
Hrfm = u — DD, v RN M E, 0<a <150 <8 <1 2RI E. &A
X B 3 E 2 R 1) & Riemann—Liouville (RL)E ST W 2B il 7. X SCE M EEH 12wt 5t 7
P2 (LA RS HA . B RO T B e v g — T A & Rib w — DEDoulf 7 8. RJE, AT
PAFTTHu — DEDYu = ORIKE Wil B, FRATRIE X AN B 77 RE3RAS 77 12 (1.11) FRORS e

2. SIHEFLER

EX2.1. 3HP ECEEE SCH UM AR R [14] [15]. ] 1 ZERAFERLE SCH #9720

fIE X
N Dropy = W _ 1 / f(x)de 21)
K dt—1 T(q) Jo (t—ax)-7 '
A
o A" (AT f(t)
th(t) - dtin ( di—(n—a) ) - n_q dt"/ (t—;v 1 ntq’ (22)

Hrg (¢ >0 Flg € R) 2 BINEL, n 2BEGFWHEn — 1 < g <n HT ZERAMG K% M
NGB — B, AT R B8 H 1 e X, R

D) = (%) 10, a=1.2.3.). (2.9

HARLEIN B BT A SET0, (H2

ct~«

Dtc:m—a)'

(2.4)

WER f () Mg(r) 18 a,t] LM, WIRLAMH & S Am Jé %N -
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o0

D(g()f(t)) = ( Z >g(k)(t)aDq"“f(t)- (2.5)

k=0

TENX2.2. iEFATKREIE—F AR AR B, TR R EsHIREF (s)E UN:
F(s) = L{f(t); s} = / e F(t)dt (2.11)
MR R () R R A . DA (RN AE G T 1z 35 30 100 A 3

f(t) = L7YF(s);t} = /CHOO e F(s)ds, Re(s) > co, (2.12)

Stofreo W e AR TR (2.11) Al SR 4 2 e,
3. FIE(1.11) BUHEHRmR

FRATHRE A FH 268 =715 19 20 B B 20 B 7 SO — B8 L A SRR B 58 07 2 (1. 10) RS B A O 45 e 7
RE(L.11) 5 (1.1) 5T 18] ) 9% AR

JiRE (LA AERLE SRS+ R m 5 7

D} (u — D?D%u) + buD%u + uD%u = bDuD’ D% + uD* D’ D + o' m + 8'my + v mas. (3.1)

pei A1 UES R (NEC S
D} (u — D?Du) + bD%u(u — D’ D) + uD%(u — D?D%u) = o' m + 8'my + 7 Mas. (3.2)
HERIm =u— DD, RIGHFE(3.2)REMLTETA
DYm 4 bD%um + uD%m = o' m + 8'my + 7 Mag. (3.3)
JiRE(3.3) idE— A S B B RO T R IRATT IR 75 I T I ) T

u— D?D%u = 0, (3.4)

AR IATE & T I A 2T 7
u—oD?D%u = 0. (3.5)

FAlibar = a, ap = 8 Flm = 2, B, 0y = a Mo, = a+ B. FHHE(3.5) & it fi i fv B Ar #25 y

1

L{oDPu(x,t); s} — L{u(x,t); s} = s"T*U(s,t) ZS‘” 72k [, D72+ u(, t)] oo = 0.
k=0

(3.6)
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(oD (o Dgu(z,t))],_, = A(t), [oDy  u(a,t)],_, = B(t). (3.7)
PRIk 5 F2(3.6) fh fii
(T — 1)U (s,t) = A(t) + B(t)s” (3.8)
e A(t) B(t)s”
S
U(s’t):3B+a_1 e T (3.9)
=, WATHRA X .
1= | e Bt (3.10)
A ,
.9/34:17'—1 = /o e 2 By g0 () dr. (3.11)
H#(3.10) M1(3.11) FAN(3.9), FAFH]
Uls, ) = A(t) / T emsgotBlg L (@) da + B() / T e a0 E L (@) dr, (3.12)
0 0
F R R A, 7 (3.12) %N
u(@,t) = A)z* " Baygars(x07) + Bt)z* ™ Bayga(@®*7). (3.13)
Mo+ B =1, FF(3.13)N
u(z,t) = A(t)Ey 1 (z) + Bt)z* "By o(z) = A(t)e” + B(t)2® ' Ey o(). (3.14)
WNFa=158=1, HFE(3.13) LA
u(z,t) = A(t)xEyo(2?) + B(t)Ey 1 (z?). (3.15)
FIFI5E 3(2.2), SR IE5% 5 42 9% 5 Mittag — Leffler B R RS . 3T TR AOT5E, 3R
(NE=] . .
x
By (2?) = kZ:O T2k + 1) kZ:O = cosh(z), (3.16)
? 2 - R sinh(z)
Bl =) Fap gy S o el @ (3.17)
H#(3.16) M(3.17) fAN(3.15), FAI1FZ
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u(z,t) = A(t)sinh(z) + B(t)cosh(z), (3.18)
XFEIFER TR (L) MR, WAESCHR [16]H 4 R T
4. &5ig

X SCE S T IS FO A I3 I B A R SRAT I 22 70 Jb 0 SLo— 5 R 4L A 1 e
FATVEETT T ERRAEZ 5 RE (ORG B (R XE AL R P37 305 4 307 28 SRS A B 0 R AER L ST AR 1
fifte AIRATHE 2 B I S E BRI, FRATTR S5 SRS S8 R T T 4 R — 2

EEUH
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