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Abstract

Based on the existing auxiliary differential equations and G’'/G-expansion method, this paper con-
structs a new double auxiliary differential equation expansion method, and uses the double aux-
iliary differential equation expansion method to solve new exact solutions of dispersive water
wave equations: hyperbolic function formal solution, rational function formal solution, trigono-
metric function formal solution, hyperbolic function and trigonometric function mixed form solu-
tion, trigonometric function and rational function mixed form solution. The method can also be
applied to solve other nonlinear equations.

Keywords

Double Auxiliary Equation Expansion Method, Homogeneous Equilibrium Method, Dispersive
Water Wave Equation, Exact Solution

AR R 7 B RERFZ K EBUKK =R
)

kL IR, FO4°

R TR TR AR RS, U SR
ZPU PR, PN Hes
SRR, N ARl

SCEGI: KM, PNGER, PR BRI BN O TR TRE SR G BUKMOT RE RS IR L], SRk RE, 2020, 9(3):
366-371. DOI: 10.12677/aam.2020.93044


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2020.93044
https://doi.org/10.12677/aam.2020.93044
http://www.hanspub.org

Email: zhangping5633@sina.com

Wekm HBA: 20200E2 H29H ; A H: 2020E3H13H; KA HE: 20204E3H20H

=

ASHE O KB 7R G/ G-FR T Al _E A& XU B 2 7 R R TTI, FH0 F XU Bh i 20
TIRRITERMR T BUKB T RS HKAETRE: Wi RoE8. FEREOEE. =AREOE#.
W RBE =ARERSTHAR . ZARBEFERBRSTEE, 27kt i MA TR M IEL
Jitg.

Xigia
SUH BT RERITIE, TP, BHUKBOTE, iR

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

ARLRAE A 7 TR 1 AR RS2 S TR A A AR LRI G, X IX e AR MR B R o & A A 1
AN Ah B R 2 8] (A TR 2 B S R AR AR T AR R sl 0 T RE RS B - JEEOR, DIl 72K
AR LA 20 7 REA B B0 B 9%, T tanh VAL L] #EH9 tanh J7iA[ 2] HETT Y Riccati J5REIA[3]
BT REA[4]. G'/G -JEITIA[S] [615%, B —RMUNERA ERIRIRYE. Bk, o8 72 & ARHE R AR
LR Jr RE R 2, AE O AT iR A b 5o B I B (0 59 25 H i #% SRAR M D i 2>
JIREHIAG R AL A& TR L

2. WS ERIE
IHIARLAE o) 7 FEAL

P(u,v,u,V,, Uy, V,, ) =0 1
H (u,v,u,,v,,u,,v,, ) =0 (1)
BB A 0 T i
m _ G'(0 j
u(x)- £ a0 6| G|
o )

V(0)=3 S by ()4 @)[%}’,

G(9)
Fobray (x,t).b, (1) Tt RURSEREL it e T 7] T R0 T BAR it I M8 m,n (9L,
S TR I ¢(£) 1 G (0) UG 2 T AN B B I e

#(5)=A+Bg(£)+Ch (&) 3)

DOI: 10.12677/aam.2020.93044 367 . 23


https://doi.org/10.12677/aam.2020.93044
http://creativecommons.org/licenses/by/4.0/

&

&

G"(0)+AG'(0)+uG(0)=0 (4)

Hrf AB A u WIEREH, C#0,E=kx+at,0=kX+m,t.
B BT R Q)T RE(4), K ITREQARNZITTRE(D) B, @ TS AT LA )T

G'(0
¢ (5)( (( ))
by (x.t) » Ky Ky @, My ORI REA, A BT SENLARME Maple SRARZLIETTREAL, IFA T A45 RACNBT7
FEQ)F, wEnT LS 20 5 FE (L) B

E: M A=B2-4AC >0, JFEQ@)MIEN:

J(| j=012-)ZHE, 2RAZHANE IR RBNE, BB 4K T a;(xt),

¢1(§)_—B+(;/Ktanh(% (5)
h(5)=-2 coth[% J ©)
M A=B*-4AC <O, JTFEQ)IIfEN:
a()=-28 tan[\/;_AéJ )
(5= L8 Cot[\/;_AéJ @
M A=B=0,C=0, JTREQ)MMA:
-1
w)=ciin ()
A= 22— A O, TP HIN:
l n clsmh(\/xaj+cZ cosh{‘/zAT QJ
T (10)
G(e) 2 2 clcosh{ 2A 0]+czsinh(‘/§10J
A = 22— A <O, TTEA)IN:
& /‘t — clsm[ A 9J+c2 cos( —2A1 QJ
= - (11)
G(H) clcos( _2A1 9} + czsin[ _2A1 9}
A = 12— du=0, FTE@IRN:
c0)_ 4. o

G(6) 2 c+cf

3. BEUKESENR
FESCHR 8] SCHR[9]7, Guha FiT Zeng 7372 F& 1 Bk Ik 5 1%

DOI: 10.12677/aam.2020.93044 368 N E A


https://doi.org/10.12677/aam.2020.93044

(13)

{ut =V, +2(Uv) =0

vV, =Uu, +2w, =0

X u(X,t), v (X, t) 2358 R T B K P 1T ) RSP 2y, SCER[8]H Guha i (UK I 7 R AT
TP, SCER[9]H Zeng M ot BR 15 X ELEOK B 5 R AR R A& 15 21 1 — Lok i o

IO P TR (L) P Vo B (), 5 u, Flwy, s Hn+3=n+m+lm+l=2n+1, M
Blm=2,n=1, WHFEQ)ZAN:

() =)+ ,(06() + 2 (0 S+ a, (1)p(2) S )

G'(9),
6(0) 6(0) ”
V) =)+ (04(E) b, ()G 5]
HoAB A u NERFEL, C#0,E=kxXx+at,0 =K X+a,t-
1%)34%531@%777‘&(3)%[1(4) BT FEAAARN BT REA3)H, i, @ SR AT

/ (5)(6((9‘9))] (1,1 =01,2,3) WETR, 48— RENE, BE—A%T 3, (t),a (t),a, (£).b, (£),5, (1),

b, (1), ke, ky, @, Fl @, HILEHEITRRAL, ) Maple SRARIL 5 RE4L, 93]

=k, k, =B

o =lw,=

@Im >>|

1 k2/1(1+5,u) bk Az (1+5u)

4 bk, A

o(t) ai(t):_

a,(t)=- 1bk2ﬂ;510+5,u) a,(t)= bk:i:b(:ll.:ASy)
bo(t):bo(t)’bl(t):bl(t)'bz(t):bz(t)

B AN B (14)F, EBI(B)~(12), RI1ERIEHEUKE T FE(A3)A tn -
B 1 MAa>0HA >00, JHF13)E W ML RIM#:

LKGA(L+5u) bkoau(Le5u) B4VA (ﬂfj
2

(15)

lt =
b (1) 4 pu 4 bk, A 2C

¢, sinh ‘/AT& +c, cosh
, 1bkiA(1+50) A A

4 b 2 2 A
o clcoshl 210]+czsinh[

5

!
l
! 9} +¢, cosh (

|

€J+czsinh

N

(16)

SIES

N

5
5

!
)

DOI: 10.12677/aam.2020.93044 369 N E A

s ¢, sinh
DA (A+5u) BoA JE A A
4ok, A 2C 272 2 (
¢, cosh

Gl
=IES

N



https://doi.org/10.12677/aam.2020.93044

A
¢, sinh L 0 |+c, cosh Lo 17
P & ° (2 J 2 (2 ] o
2 A A

19]+czsinh(‘/;0j

2
¢, cosh
2

(16) 5 (17) A L BUK BT T RIX i e BOT KAk -
1B 2: MAa<0HA >O08, JFE13)E W ML RI#:
_1KGA(L+5u)  bykiAu(1+5u) B J_ (ﬂ

t
U (1) 4 u 4ok, A

sinh
L 1DKEA(L+5u)| 2 \/Tcl [

4 b A
o \/710]+czsmh

(18)

. b,ks A% (1+54) B—+-A an| YA £ || A VA
aubk A 2C 2

B—+/—
w(00) = by (0)-B, () 2

clsmh[
A
—b (t i !

2 2
clcosh(‘/ﬁ_ej + czsmh(

(18)5 (19) Ay K I 5 F2 0L ith bR 505 — A1 R R A AE A
5 3: B A=B=0,C=0HA, <0, HFEA3)A W FHEAHIR:

! (Xt)_1k§/1(1+5y)+b2k§/1y(1+5y) 1
e P 4ubk A CE+H,

VA a}cz cosh(JAT 9] (19)
&)

E

)
;/

No

o

o

%)
I/
|

e

)
~—

(20)

—c, sin
L 1bKEA(+s)| 4 A, ' [
2

4 b, 2 {
C,C0S

. —c, sin
LDKAN(Le5) 1 |4 A 2

4dubk, A CE+H, | 2 2 —A . —A
e £, clcos( 19J+czsm[ 19}

DOI: 10.12677/aam.2020.93044 370 S FH $ 2 i


https://doi.org/10.12677/aam.2020.93044

-A A
— clsm( 1 9]+c2 cos( ! 9]
1

2 2
Vy(x,t) =by(t)—b(t) +b, ()| -=+ (21)
C§+H ? clcos[\/jej+czsin( Ay
2 2
(20) 5 (20) Jy UK I 5 T 10 = S RS A B R B0 S VR F A
1B 4: 2 A=B=0,C=0HA =00, HFEA3)A W FHEHIR:
0y (1) = 1k3A(1+5u) . bkjAu(l+5u) 1
4 U 4ubk, A CE+H,
_lbzkzz/l(1+5,u)(_i+ c, ] 22)
4 by, 2 ¢ +¢c,0
CbkiA*(1+54) 1 (4 ¢
4ub kA CE+H,\ 2 c +c,0
Vi (%)= By (6) =By () By (0 ~ 54— 23)
e C§ +H, 2 ¢, +c0

(22) 5 (23) LUK B T TR A 2 RRHU

Hrpe= kx+t0_ka+%t, C.C, NIEEHH, A=B*-4AC, A =1"-4u.

HRAE(B)~(12)iL AT LAAF B B 2 G T (O BUK I T R 0, X LA —— %1 .
4. Eig

ASCE AR O BB 77 A GG - IR HL A A& B i XU B 5 A R THEIRAT T Bk
Ti R 2 M R BOR AT T RS B, PIT1S IX LE 45 SR T &5 B B 2K 22 HAE AR SCHR s e i 3R 2
i, AR PORAORE AR R Z VB R T RA ISR, P TEXT ¢, ¢, EIURE 5% R IN T 315 (UK
N EZ LIS

S 3k
[1] Wazwaz, A.M. (2004) The Tanh Method for Traveling Wave Solutions of Nonlinear Equation. Applied Mathematics
and Computation, 154, 713-723. https://doi.org/10.1016/S0096-3003(03)00745-8

[2] El-Wakil, S.A. and Abdou, M.A. (2005) Modified Extended Tanh-Function Method for Solving Nonlinear Partial Dif-
ferential Equations. Chaos, Solitons and Fractals, 10, 1256-1264. https://doi.org/10.1016/j.chaos.2005.10.072

[81 FMBIR, B, EA4L FZNE Chaffee-Infante e g™ BT FERTRSFAMELI]. VU )IVE K724 (B 28 FH7hi), 2012,
35(3): 293-296.

[4] Elgarayhi, A. and Elhanbaly, A. (2005) New Exact Traveling Wave Solutions for the Two Dimensional KdV-Burgers
and Boussinesq Equations. Physics Letters A, 343, 85-89. https://doi.org/10.1016/j.chaos.2005.10.072

[5] Li, B.Q. and Ma, Y.L. (2009) G/G-Expanded Form and New Exact Solutions of (2 + 1)-Dimensional Asymmetric
Nizhnik -Novikov -Vesselov System. Acta Physica Sinica, 58, 4373-4378.

[6] &R, PMATR, FH, XIHEA. | XA R %L Gardner 7 FE BT IREFAMARL]. DU IDIMTE K22 2240 (SRR RR), 2012,
35(4): 435-438.

[71  skEF, RiG8 FFUCPEEAER TR PRI ]. o EHHEOR M7=, 2010(21): 243-244.

[8] Guha, P. (2008) Geodesic Flow on Extended Bott-Virasoro Group and Generalized Two Component Peakon Type
Dual Systems. Reviews in Mathematical Physics, 20, 1191-1208. https://doi.org/10.1142/S0129055X08003523

[9] Zeng, X. and Wang, D.S. (2009) A Generalized Extended Rational Expansion Method and Its Application to
(1+1)-Dimensional Dispersive Long Wave Equation. Applied Mathematics and Computation, 212, 296-304.
https://doi.org/10.1016/j.amc.2009.02.020

DOI: 10.12677/aam.2020.93044 371 N E A


https://doi.org/10.12677/aam.2020.93044
https://doi.org/10.1016/S0096-3003(03)00745-8
https://doi.org/10.1016/j.chaos.2005.10.072
https://doi.org/10.1016/j.chaos.2005.10.072
https://doi.org/10.1142/S0129055X08003523
https://doi.org/10.1016/j.amc.2009.02.020

	A New Double-Auxiliary Differential Equation Expansion Method for Exact Solutions of Dispersive Water Wave Equations
	Abstract
	Keywords
	新的双辅助微分方程展开法求色散水波方程的精确解
	摘  要
	关键词
	1. 引言
	2. 双辅助方程展开法
	3. 色散水波方程的解
	4. 结论
	参考文献

