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g(t)= ¢(t)(c ), Bicklund , u, v
. Jacobi Jawbi

(1) :

Jacobi
(D,

u= u(§),v=0(8,8&= p(t)x+ q(1)+ & (2)
p(t),q(t) .6 : Jacobi Lu(8),v(§

W8 = Sa(sl (Em), v(& = (el (& m), 3)
, m (0< m<1),a(t)(j=0, --,M), bj(¢t)(j= 0, --,N) ,M, N

(1)

max(2M + L,2N+ 1) = M+ 3, )

M+ N+ 1= N+ 3, (4)
(4), M=2N<2  M=2N=1 M= 2N=2 (1)

1 M=2N= I (3)

u= ao(t)+ ai(t)sn(& m) + az(t)snz(g m),v= bo(t)+ bi(t)sn(& m), (5)

ax(t) Z0, bi(t) ZO (5) (D ,

()

12a2f (az+ 2m’p°)CDS’+ aipf(3a2+ m'p’)CDS” +
a/252+ [ atpf + 12aoaxypf + Zaz(p/x+ q/)— bipg -
8ax(1+ m?) pf]CDS+ a/1S[ aoarpf — bobipg + al(p/x+ q/)—

a1p3f(1+ mz)]CD+ ao = 0, )
3bipf (a2 + 2m*p>)CDS>+ (bi+ 3arbyf )CDS+ [bi(px+ q ) +

3aohif — bi(1+ m>)pf]CD+ bo= 0,

S=sn(§&m),C= en(§ m),D= dn( & m)e

S,C,D(j=0, .3 i= 01) ,
a/0= (1/12 a/2= b/0= 05
Rayf (a2+ 2m’p*) = 0,
3bipf (a2 + 2m*p?) = 0,

2 2

aipf(3a2+ mp”) = 0, )

bi+ 3aibyf = 0,
bi(px+ q)+ 3aobipf — bi(1+ m*)pf = 0,
Zaz(p,x+ q)+ 12aocarpf + a%pf— b%pg— 8asr( 1+ mz)p3f: 0,

aoalpf — bobipg + al(p/x+ q)- a1p3f(1+ mz) = 0
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(7 ,
ao= ko, a1= ki, a2= kz, bo= lo, (8)
ko, k1, k2, Lo ° ar Z0, b ¢0,p ¢0,f Z0, (7) 2 3
p:i ’gkzz,k2< 0 (9)
(7) 4
al= k1= 0, (10)
(7) 5,
bi(t) = 1y, (11)
l1 °
(8)~ (11) (7) 7
kag = 4ka(1+ m*)pF— kokapf + 31ipg.
’ 2 3 (12)
g = (1+ m")pf - 3koy,
q(t) flr) g(t)
f 2m2l%
g B+ m’k3+ 2m’koky )
2 2
o) = % = 2k2(k2+4:3k2+ m ko)‘[/‘(t)dt'
KdV (1)
wi= ko+ kasn’ (& m),vi= Lisn(§ m), (14)
f(t), g(t) (13) , ko, 11 L ko< 0,
= 2 kot m’hat m’k
E- + 2m22 z[x_ u 2;;’ °ﬁ(¢)d¢]+ & (15)
m_ 1, (14)
wr= ko+ katanh’(&), v2= litanh(E), (1)
ko, L1 ,k2< 0,
[ Ii
g K+ kokd
(17)
g = i@[x— (3ko+ kz)If(t)dt}+ &
2 M= 2,N= 2 (3)
u= ao(t)+ al(t)sn(g m) + az(t)snz(é m), 8
v= bo(t)+ bi(t)sn(& m)+ ba(t)sn’ (& m), (18)

ar(t) Z0, bo(1) 20 (18) (1), st (& m)en'(§ m)dn' (& m)(i= 0,1,
j=0 -4 :
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a/zz a/1: a/(): b/2: b/lz b'o: 0,
bopf (ax + 4m2p2) = 0,

3pf (2a1ba+ azbi+ 2m*bip?) = 0,
12p( a’f - big + 2mazp’f) = O,
p(Farar+ m*ap’f - 3ghiba) = 0,

’ ’ 2, 3 (19)
bi(px+ q )+ 3aobiyf — bi(1+ m )pf = 0,
aoaipf — a1p3f(1+ m2)+ al(p/x+ q/)— bobipg = 0,
- 8b2p3f(1+ m2)+ sz(p/x+ q/)+ aobypf + 3arbipf = 0,
2as(p'x + ¢ ) = 8ar(1+ m*)pf+ Raoaryf +
alzpf— 12bob2pg — b%pg: o
, Kdv (1)
u3= ko+ kzsnz(g_, m), v3i= lo+ %)snz(g m), (20)
2 2
£_+ 12— kz[x_ k2 + mk22+ 3m /!m‘[/(l)dt]+ 5 (1)
m m
ka< 0, ko, Lo , (1) fee)  glt)
£ 2
g (2- mYko (2)
m 1, (21
us= ko+ kotanh’(&), va= lo+ k;—f)‘)tanhz(a), (23)
k2 < 0, ko, Lo ,
L2
g ko
(24)
[ i‘@[x— (3ko+ 2k2)I/(t)dt]+ &
[ 12] (2)~(2) (23) :
3 Jacobi
Jacobi (1) ’
u= Da(ed(Em)o= Dh(t)al (& m), )
&= p(t)x+ q(1)+ 6,
p(t),q(t), a(t)(j= 0 -sM) bj(t)(j= 0 s N) .M, N .
(1) , M= 2N K2 M=2N=1 M
=2, N= 2 (D
1 M=2N= I (25)
u= ao(t)+ ai(t)en( & m) + az(t)cnz(gm),
. (2)
v= bo(t)+ bi(t)en(E m),
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ax(t) Z0,bi(t) Z0

(2) (), si(&m)en' (& m)dn'(&Em) (i= 0,1,j =0, -,
11 ( . )*
ao= ko, a2= k2, b1 = l1,a1= bo= 0,
= i 2k2 L: 2,2 277;21% 2

P 2m > g 2mka— k24 2m kok?
2 2

.= p(ko 2m2k§ m ko)y(t)dt,
m

ko> 0, ko, 11 * (27) (2), KdV (1)

us= ko+ kaen’(§ m), vs= lLien(§ m),

f(t), g(t) (27) s ko L s ka> 0,
2 2
E= + 2?:2[“ ha- 2’”2:{ = k“}(;)d::} &
m 1 ()
w = ko+ kasech’ (&), v = lisech(E),
ko, 11 , k2> 0,
r 213

g ki+ 2koks

£- % Ji_kz[x- k‘+2 koj/(t)dt]+ &
2 M= 2N= 2 (25)
{uz ao(t)+ ai(t)en(& m)+ ax(t)en (& m),

v=bo(t)+ bi(t)en(& m)+ ba(t)en’(E m),
ax(t) Z0, b2(t) Z0 , 1 , Kdv

wr= ko+ kaen* (& m),

v1= lo+ kzlocnz(g m),

[\
o

l

L
g k
2 2
£+ JE[x_ 3mho+ (2m’ - 1)k2.[/(t)dt]+ "
m

[«

T T 2m
k2> 0, ko, lo
T ()

ug= ko+ kysech’(§),
vy = l0+ 2_056(‘}1 (ﬁ)
ko, Lo (1) Slt).g(t)

3)

(1)

(27)

(28)

(2)

(30)

(31)

(%)

(33)

(34)

(%)
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(8]

(9]
[10]

(1]

[12]

Lo_
g kb
- (3)
To+ 22[95— (3ko+ 2kz)§f(t)dt}+ &
ko> O
[ 1] , .
Jacobi
do(&m) = en( fm& 1/m), (37)
m . s Jacobi , (37 ,
. Kdv (1) ) (28),(33) (37)
4
Jacbi ,
Kdv , y )
(w4 va) [12] , * Jacobi
s ) . KP Sine Gordon
Sdirodinger .
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Explicit Solutions to the Coupled KdV Equations
with Variable Coefficients

XU Gui_giong', I Zhi_bin’

(1. Departm ent of Information Adm inistration , Shanghai University,
Shan ghai 20043 , P.R. China;

2. Department of Computer Science, East China Normal University,

Shan ghai 2000 2, P.R. China)

Abstract: By means of sn_function expansion method and cn fundion expansion method, severa
kinds of explicit solutions to the coupled KdV equations with variable coeffidents are obtained, which
indude three sets of periodic wave like solutions. These solutions degenerate to solitary wave like so-

Iutions at a certain limit. Some new solutions are presented.

Key words: cn_function method;, sn_function method; periodic wave like solution; solitary wave_like

solution; coupled KdV equations with variable coefficient



