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Exact Solutions to A Mixed Positive-Negative KdV-mKdV Equation
CHEN Dongdong, LIU Yuqging
(School of Mathematics and Physics, Changzhou University, Changzhou 213164, China)

Abstract: Negative KdV equation closely relates to celebrated Camassa-Holm equation and some high di-

mensional nonlinear evolution equations. In the mean time negative KdV equation itself possess special

properties such as explicit weak solution. So negative equations have significant mathematical and physical

values. A mixed positive-negative KdV-mKdV equation is proposed in this paper, which is a generalization

of negative KdV equation, for which there are several aspects to be researched. Finding its exact solutions

through the reduction of traveling wave method is an important part. Some exact solutions such as soliton

solutions and triangle function solutions are obtained and the combined action model of positive and nega-

tive equations is found then.

Key words: mixed positive-negative KdV-mKdV equation; reduction of traveling wave method; exact solu-

tions; soliton solutions; triangle function solutions

1 KdV TENAR

KdV /i # & 1895 4 i Korteweg fil deVries
S ES TR, KBRS &S KAV 5
P R R KAV 7 D AR AR DL KAV 7 B4
PR AR L PR A 07 B R A58 — BB TP k. SR
i, Tanh PRECEE, Darboux A8 # 15 , XU 2R PE 5 %4

%5 H 85 :2015-01-18,

s RO AR 0 vk A B B R I 28 O AR R AT
WFot., —SeEmZ ML R . JB55 SFHE A, Miura
AF P, Crum & BN, R H Toda B 5 12 1 &
RUCTARARGE B, 1T LA, KAV R A 5T = A
VTR -4, )X KAV TR
KdV-mKdV B A FEECu =u(at) R ERXTH
o7 A St SR A - 550

EEBN BHRALQ992—) . B TR EEBA. BFHN. X ERHQ966—) . . Rl Z#Z . E-mail : yqmail.321@163.com



- 114 - FMRFFROEARAAFIRO

2015

A 6Cuu, +utu,) (D
HFEH KAV 77 2 H mKdV 75 72 650 55 5 32 3] &
M, BRI KIVETF

S=2 +4u(l+u) +2u, ;' (A +2u)  (2)
Horpot w hy

=] ®

SR EP

u, =Su,

T KAV BT S =22 +dula +Pu) + 2u,d,' (a +
2Bu) Y a=1,4=0 BTN KAVEF T ,MMY a=
0.p=1 MK mKdV 7T,

IR 6B KAV F RS 5 & T & 1
PR, SCERC12 1008 T 5B KdV i ik . okt 17—
T 77 R Y IR i FOA B AR . SCERC13 1448 T By
KdV-mKdV 75 #&, kK #f T Wronskian . 71 ¥
KdV Jrfei i ~ AR R
u, =—2b,., 4)

Th, . =4b; 1, +j =0,1, (b, =0 (5
Hor T =32 + 4u + 2ula:1 & KdV ZF., Ak
KdV-mKdV 77 U i i )™ X KdV 55 S {5
FRAENER .
U +4ula +puu, +2u,97" (a + 2B u, =u,
(6)
AR T S 77 P G R G 1 B B
FriSREIE A FRE., XF AR R R 7E 1983

U, = Uy,

EAEERBY H—EH = g R,
AT A, AT A B XAMIREIE. A KdV-
mKdV J5 2 1 981 i .

2 BHIE.HAK KdV-mKdV FiE

BAIE A KAV-mKdV FFEMIE R &,
u, =oSu, + v, 7
Sv, =u, (8)
Horpr S B2 ) LB T, asf.0.7
PINER ., #o=1,c=0, XN )5 FE 2 KdV-mK-

dV 5, FHo=0,c =1, BEF S MWL E
.15
Su, =u, 9

Z R SCER (13 I HE R TR (6) .

Wu=u(&),v=v(),6=x+wt, . LH o N
B, BRI PREL wyo fE RS I, T
T RL15 ] —B58 4 T M T ok & — i R
PR AL T R T 2R . ki

u = ia@’ v = E/J(sa" @

=Dlcp (10
TETT R (T) L (8) - o5 vy 0 B0 5 AR 2k it L ]
PIBm =1,n=3,r =4. 5 X HH(7 (OBHHA KT
x B — WG R QORA L L o BRI R AL
TE AR S5 L 15 2 — 4

a
co=—fal.cs=c,=0,b; =0, =0,a, =—

ﬁs
Hrp a, AT B W EL, M coscysby R CH T b,
EEEFEO.
2
616'2*%[)1:(11(1*2&{70) (]1)
3 2
wa, =ca,(c, — ‘B)Jrf/)l (12)
Gah’
waozﬁJrrbo (13)
2
BB b, = AT e, =S — P
3a B 3oa
o‘a al - 2Ba, 77%
B s B e, = B7bl_ 37 Rt = 3
273 = V) 2H [14]
e T, AT AR B i,
%ﬁ>o,ﬁtﬁqﬂc1<o,H‘xu~o:o,ﬁc2:%7ﬁ
BRI
u:—i+ ch<ﬁ“s> (14)
2B 248
2 ) INTS .
ey —L 2B g = 2 507 i A BRI T 7
B 3oa’ o
3at —2 — @ 3a —2 —p°
a o o
24N 9 — 7
u Tha ﬁaﬁ sech ( 3’ &)
(15)
%,8<09 JJ:[:HTJ_1C4>09 Xj‘fzi% 7@5():07 ﬁz
p— oy V2a e ) (16)
2B 2p 2/—B
B . :4— A7 LR ILF- i
4
u:*ﬁi%tanh( —,8€> 17)
3t co =% 2P g 0, %sat >0 gt A=
B 3oa’

F1 R RS



&% % RAE R KAV-mKAV 7 245 % #

+ 115 -

JBM —2tp JBM —otp
o

u :*ii g sec( &)
2p «/ga,@ V= 3Ba
(18)
M 3oa' =27p° B, A PRIH
u :*ii ! (19
2B/ —pe
mm:i?éﬁw<j§¢wnﬁm%m%ﬁ
4
a
u_—ﬁi
—3a' +2 —3a' +2
7 {anh( &)

v —6Ba
20)

W 30t > 2 fﬁz I A = R B

J3a’1 —2 i JBa’l —2 g
o o

@ + tan( &)
2p «/gaﬁ /*7650(

2D

o of o o’ 2B oa’a,
fl:ﬂ‘jlu’aéﬂfXj‘@% Co =" 2 by =— E/‘J%

B 3oa 278

ﬁﬂ@gﬁ%ﬁﬁ@%%%%ﬂﬁﬁgu;%m%
K5 R 1 By 7 R AR TR 2 — RO R
B I 4 4 LI {3

3 & i
FIETIRAIE W KAV-mKAV 51, #3417

WA T 07 e BORG I A . NIRRT DL B,
1E TR J7 FE XS LR A Co Fl o &R 53 X fif 19 52 )

WﬂﬁﬁmwmﬁMMﬁgxﬂﬁomm%ﬁax

B R BRI KdV-mKdV J7 ) B 45 2] 19 JE
A B U] T — Pk IS 7 B S R AR T TR

SE Lk

[1JYAN Q Y, ZHANG Y F. New periodic solutions to a generalized
Hirota-Satsuma coupled KdV system [J]. Chinese Physics: B,
2003,12:131-135.

[2]JSHEN ] W, XU W, XU Y. Travelling wave solutions in the gen-
eralized Hirota-Satsuma coupled KdV system[]]. Applied Math-
ematics and Computation, 2004, 161:365-383.

[3JHUANG Y H, WU H X, XIE X,et al. On Coupled KdV equa-
tions with self-consistent sources[]]. Commucations in theore-
tical physics, 2008, 49:1091-1100.

[4]JYAN Z Y. The (2-+1)-dimensional integrable coupling of KdV
equation: auto-biacklund transformation and new non-traveling
wave profiles[ J]. Physics Letters A, 2005, 345. 362-377.

[5]DAI H H. A Jeffrey, The inverse scattering transforms for cer-
tain types of variable coefficient KdV equations[ J]. Physics Let-
ters A, 1989, 139: 369-372.

[6] FAN E G. Auto-Bicklund transformation and similarity
reductions for general variable coefficient KdV equations [ ]].
Physics Letters A, 2002, 294 :26-30.

(7R E, Rt E LYy (M), deat: B4 Hh R
*t,2006.

(8RB IR+ 51 [ M. dba . Bl st . 2006.

[9INIMMO J J C. The Crum transformation for a third-order scat-
tering problem [J]. Proceedings of the Royal Society London A,
1990, 431:361-369.

[10JGIESEKER D. The Toda Hierarchy and the KdV hierarchy[]].
Communcation in Mathematical Physics, 1996, 181:587-603.
[11JZENG Y B, LIN R L, CAO X. The relation between the toda
hierarchy and the KdV hierarchy[J]. Physics Letters A, 1999,

251:177-183.

[12]JLIU Y Q, CHEN DY, HU C. The generalized wronskian solu-
tions of inverse KdV hierarchy [ ]J]. Applied Mathematics and
Computation , 2011, 218:2015-2035.

[13]JLIU Y Q, CHEN D Y, HU C. The generalized Wronskian so-
lution to a negative KdV-mKdV equation[]J]. Chinese physics
letters, 2012, 29:080202.

[14]JCHEN D Y, ZENG Y B. New nonlinear evolution equations as-
sociated with energy-Ddependent potentials eigenvalue problems
(3. b R R4 4R . 1983, 13:293-300.

15 R 5t AT B R 5 5L M. db a0 Bl i Bkt . 2004,

(FTAEp . 5 36)



