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1976, Jaulent  Miodek! " Jaulent-Miodek ( M ):
Ui+ Uk + %me %vxvxx— 6Ulk — 6 UVVi - %vazz 0,
Vit Viw= 6UV= 6LV, = S VVi= 0
s [2] 6 .
. (1) : :
[2] .
(1) , U= u(§),V=0v(§), & x- «, c , (1),
- o + u® 6ud + %(m//)/+ 30" - 3w - %(uvz)/ =0,
/ / / 15 (2)
- @ + & 6uv- 6w - 31}1}2: 0,
« g . (2) 2 1 ,
Vo= gt w+ 6w+ (5/2)v, (3)
g . (3)
3uw’ = - %gw/ - %a}vl - %USU/ + %v’v”‘ (4)
(4) (2) 1 ,
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" 3 1 1 5 3 S, v
u = g+ cu+ 3u’- DR chz— EU4+ Euvz— Z(v )2, (5)
g2 . (3) (5, (1)
" 2 7 2 15 5 054 5, /02
u = g+ cu+ 3u"- 2gw - gV yw = v 4(11),
. (6)
” D 3
v = g1+ w+ 6w+ SVt
; (6)
w= aot aw+ aw’ (7)
ao al a2 . (7 (6),
(2a2+ 5/49 (V)= a- 2g1(1+ a2)v - B’— (12a2+ 10)aw’ - W, .
v = gi+ (c+ 6ag)v+ 6aw’ + | 6a2+ 52 v°, (8)
a= g2+ cao+ 3aj- aigi, B= car+ 3ai+ 6aoar+ %c+ %ao,
Y= 9a3+ 255@2+ ?—2'
, (8 2 Hamilton
dv dy 2 S| 3,
JE= Vg gi+ (c+ 6ag)v+ 6aw + |b6ar+ K (9)
Hamilton
Hv,y) = 192 o= e+ 6a0)v?= 2a10° = L] 6ar+ 2| v*= h (10)
7y 2y gl 2 1 4 2 ?
h  Hamilton . (10
(V' )*= y2= 2h+ 2gw+ (c+ 6ag)v’+ daw’+ %[6a2+ %]04’ (11)
(11) (8) 1 v )
1 1 1 1
a == 6 ar= g1=0,a2=—5g2= 3h+ 1_602’ (12)
ap= - %c— 2ai, ar = - %, g2=-— %h— 4aic- Rai- %cz+ aig® (13)
(6) (7) (9 (12) (13 .
v(x,t)=v(x—ct)=v(E), (E_,E(—OO ) ) (9) , lime” wv (&) = m,
lll'ng _oo’U(g)— n, :(1) m= n 71}(96: t) 7‘(11) m in ,'U(x,t)
( )* (9 (1
( ) . (1) , ,
(9 :
2 (9) (12) (13)
(12) (13) ao a1 ax g1 g2 ¢ (9)
L. (12 . (9
dv dy = 1 13
dg= Y dgT T 2T 27 (14)
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Hamilton
H =L Lo Lo 15
1(v,y)— 2y+4a}+ 87)_ ( )
c 20 , (14 0(0,0) . < 0 (14) 3
0 Ar2= (£.J- ¢, 0)° (14) 1 .
J —~— 4
s o 1.5
e RN
/ /// \ //f\\l.o /\
f \
r/ 0.5 1~ 0.5 i
/ / N A .// \ \'
,/{—0.6 o2 U.A/ 0.6}3\ ix" ”lf 1\‘;\‘.\0 {\/\‘}12}\}
08 0.4\ 0 04 " jog jv ’—%i\'\ - 1 v
o N
\\ -0.3 / 1\ 0.5
(a) ¢ 20 (b) c< 0
1 (14)
2. (13)y . (9
(%: Y, g“éz gi—-2(c+ 6a%)v+ 6atv’— 2 (16)
v = ¢)+ aLy =Y,
u=- %(20+ 7(1%)— %(lld)— %d’z,
(16)
(;11—({: v, jﬁé: bo—{— b]d’— 2‘1’%, (17)
1 1 1
Ha( b y) = 5y’ = bob= Sh1#+ S ¢ = h, (18)
bo= gi— 2cai— 8ai, bi=- 2(c+ 3ai)* (by) (17)
F(®) = bot bid- 24 - (4,0) (17) , (17)
J(t,0)=-f (), ., Hamilton
(17) . J(P,0)> 0 < 0), (¢e 0) ( )i J(%,0)=0
Poincar 0, (¢, 0) . ) (‘bo, b1)
Libi= (3/2) J4b3  Li:bo= 0(bi> 0) 3
(1)4 br< = Jabb bo € Rp: (1) 61> %341)§,b0>(};
()4 br> 2 453 bo < O
(17) 2
3 (D)

(14) (17)  Hamiton  (15) (18), (1)
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y - 1 (12) (1) ( 1)e
27/\ ) ¢ 20 , Hi(v,y)= h,h> 0, FM
/ f\
ﬂ /4 \\ ! 1 | .
_0.5\\\§0\ 0.5%}4\ U(x,t) = - T 5( ’8h+ i ) x
\ /
< b \ / {4
2 1 2
- \ cn /_(8h+ c)(x—ct),kJa
2\:_/ 4 (1)
(a) (})(),[)1)6 (I) Vl(%,t):—(,‘gh*— 02_ (;)]/2)(
4
cn[ {%(8h+ ) (x— ct), kJ )
e
I
|
(d) (bo, br) € (1I)
/\ Y10
7 \\ /'}//f\\\\\\\\
| ' 1‘ } 3 rﬁ{! ' \\ \ \—\\“.
5 { X "0 / %:';171(.0 -0;5 0 0.5/‘/,‘¢
A0 p : I‘\\\\\\, \\ / e ,/
<0, - \\ - " I‘« \"/ / “‘::‘i\\;. S 4 [~ 0.5 —
/:/é\\\\;f// \\\\/ 2 d _2 \\\\X\ //4/4
- S == N -1.0
(& (bo b1) € L5 () (‘bo, b1) € (11I) (g) (bo, b1) € L1, bo< 0
2 (17)
K= (J8h+ &= ¢)/(2 [8h+ ¢%)e
2) c< 0
(i) Hi(v,y) = 0 FM
Uxx,t) =- %c+ csechz[ {_ %(x— ct)} ,
(20)
Va(x,t) = £ /- 2¢sech {— %(x— ct)|*®
(i) Hi(v,y)= h, h € (- ¢*/8,0), ¥M

1
c +

— _ c 2 ——_ t c _
Us(x,t) = 4 e dn ’2(2_ k%)(x ct),k%,

(21)

Vi(x,t) = iZ{ ’m dn ’2(2_——k%)(x_ ct),kz},

K= 2 [8h+ /( [8h+ &= ¢)°
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(11} Hi(v,y) = h h €(0, %), IM

1 ck3 2 - c
Ugx,t) =- set w2 | m m(x— ct), ki,

(2)
— C — C
Vi(x,t) = Zk{ ’2—(2k§— 3 cn ’2—(2k%— 1)(96— a), k3|,
B= (J8h+ &= ¢)/(2 [8h+ ¢%)-
2 (13) . (D ( 2).
F(P)= bot bid- 28 =— 2(b= B)( b= b)( b= ) Ho(h,0)= hi(i= 1,2 3)°

) (bob) €(L) .,  f() b, Ho b y)= h, h € (hy, o),

M
Us(x.t) == 5= 2ai+ arVs(x. 1)~ 5 Vi(x. 1),
Vs(x. 1) o+ Brai+ Biao+ (Brai— Biaz)en( Jaiae(x — ct), k4) (B)
X, = a
aj+ O+ (ai— d)en( ’(Il(lz(x— a), ka)
s (B-B)?- (a- @)’ ; 3
K3 = 00 , ai= J(Bi- ReBs)’+ (ImBs)’,
aQ = J(Bz— ReB3)2+ (ImB3)2,
Bl Bz B3 B_3 2h+ 2bo¢+ b1¢2— ¢4: 0 4 , Bl BZ(B]> Bz) , B3 B_3

2)  (bo,bi)= (0,0) ,c=-3al f( ¥ ¢ = 0, Ho(d y) =

h,h € (0, o), M
U x.t) == Jat+ aiV(x.t) = FVi(x. 1),
s 4 1 ()
Ve(x,t) = a1+ mu:n JE(%+ 3a%l)’,/:2 d
3)  (bo,b1) €L, bo>0 f(¢) 3 = b= - [bi/6, ;3= 2 [ bi/6
(i) Hy(by)= ha M
Ur(x,t) = - %— 2a1+ a\Vi(x, t) - %V%(x, 1),
(25)
b1 2 Jobr
Vi(x, 1) = a1= J;“L 3+ 2bi(x — 1)’
(i) Hao(b,y) = h, h € (h3 h2) U(h2, o), FM
. (23)

4)  (bo,by) E(I) UL f(e) 3 b b, by : ( bo,
bi) € (1) ,d< dB< b5 (bo,by) €E(I) ,d< < e (1) Hy b y) =
ha, M

Us(x.t) == 5= 2ai+ aiVilx. 1)~ 2 Vifx. 1),
2 (26)

l1
Ve(x,t) = + P+ ,
(= 1) = al 26, £ [bi- 2cosh(li(x — ct))
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(ii)

(11}

By Bs Be
(V)

5)
(1)

(ii)

(i)

l1= Ib1— 6‘1%’

Hao(dy)= hi, M

Us(x, 1) = - %— 2a1+ a\Vo(x, t) - %V%(x, 1),

2

V9(x, L‘) = a1+ 4’1—

lh= J68— by

Hoby)= h,h € (hi h2), IM

Vlo(x, t) = a1+ B7+

13
2¢, — }bl— Zﬁcos(lz(x— d)),

Uo(x, t) =- %— 2at+ aVio(x, t) - %V%o(x, i),

(Bs— By)(Ba— Bi)sn’(I3(x — ct), ks)

Un(x,t) =- %— 2a%+ a\Vi(x,t) - %V%](x, t),

(By— Bs) + (Bs— Bysn’(ls(x — ct), ks)’

(By— Bs)(Bs— Bg)sn’(ls(x — ct), ks)

Vn(x, t) = a1+ Bs+

B7(134> B5> B6> B7)

(Ba= Bs)(B- By)

(Bs— Bs)( Bs— By)

2h+ 2bob+ b ¥ - = 0

Hy(b, y) = h,h € (hsy h1) U(ha, ), FM
, (2)
(bo, b1)EL2,b1> 0o , f(¢) 3 b 3= 1
H2( b y)= h2= 0, M
Un(x, 1) == 5= 2ai+ aiVi(x, 1) - %V%z(x,t),
Vix,t) = a1 JEsech( JE(x— ct))e
Hy(b y)= h,h € (hi= h30), M
U13(x, t) = - %— 2a%+ a1V13(x, t)— %V%(x, t),

b1 I b1
= + / -
Vis(x,t) = ai ’ k%dn{ ,\]2_ k%(x ct), ké} ,

2
I 2 Jbi+ 8h

b+ Jb3+ 8h
Haoby)= h,h€(0, o, M
U14(x, t)=— %— 2a%+ a1V14(x, t)— %V%4(x, t),
B by b
Vie(x, t) = a1+ k7 J%%_ lcn{ JZk%— |

(x— ct), k7},

(By— Bs) = (By— B)sn’(ls(x — ct), ks)’
li= % J(Bi= Bo)(B- B, i3

4

bi/2, = 0

(27)

(2)

(2)

(30)

(31)

(32)
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2 b [b3+ 8h

7 =

2 /bi+ 8h
6)  (bo, b1) €L, bo< 0 f(®) 3 chi==2 [b1/6, 2= B= [bi/6e
(i) Hay b y)= h2, FM 1
Us(x,t) =- %— 2a%+ a\Vis(x, t) - %V%s(x, t),

(33)
Vis(x,t) = a1+ J% 2 ok

3+ 2bi(x - o)’

(H) HZ(‘;b,y):h,hE(h],hz) U(h2700)7J-M
, (23) y
M ,
15 . [2] 6 (200 ~(2)  (30) ~
(32) , 9 .
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Bifurcations of Travelling Wave Solutions
for Jaulent-Miodek Equations

FENG Da-he', LI Jibin"’

(1. Center for Nonlinear Science Studies, School of Science, Kunming
University of Science and Technology, Kunming 650093,P.R . China;
2. Department of Mathem atics, Zhejiang Normal University,
Jinhua, Zhejiang 321004, P. R. China)

Abstract: By using the theory of bifurcations of planar dynamical systems to the coupled Jaulent
Miodek equations, the existence of smooth solitary travelling wave solutions and uncountably infinite
many smooth periodic travelling wave solutions is studied and the bifurcation parametric sets are
shown. Under the given parametric conditions, all possible representations of explicit exact solitary
wave solutions and periodic wave solutions are obtained.

Key words: JM equations; solitary wave; periodic travelling wave solution



