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Hodr w(a,t), v(x,t) AR RGBS RE, o HIESEL, £,(i=1,2) AP0, ERAEH
I AR ARV L N FE 20 60 PR AR RGEHR T — 39 P 4S5 LI 25, Y
PR S22 DGR 18 ], LU N — N B8 T A5 2 R 40 (1) A (2) PR k.

1 HLARIAY Schrodinger ARG

BTSN A Y Schrodinger Hi & R 48

au —uv —u, =0, (3)
v, —u, =0, (4)
FATFIAAT U AR & = x + et XIFTRGE(3) FI(4) Ky
au —uv - ug =0, (5)
cv, —u, =0, (6)
i (6) A
v = %u +C, (7)
Hrp ¢ HEEFEL XBEALER C = 0. ¥ (7) A (5) 155
cufg—acu+u2=0. (8)
A BT FRATAT A 25 (8) My 4 I 20 A B % «
u(€) =ky + ko + ko’ + k(0 -0°)"?, (9)
Her k(i=0,1,--,3) AFEHE 0 > 0 M) WLtk
%zaz—f. (10)
AR, ITRE(10) BAT A B A -
7(€) =— o tanh(o€) , o > 0. (11)
H=(9) M (10) , A Th
u, =— k,0” - 8k,0’% + k% + 25,7 + ky5(P - o), (12)
g = 2k,0" - 8k, 0% — 6k, 0’ + 2k, + 6k, +
k(20" = o) (v° —0*)'?. (13)

¥ (9) ((12) B (13) AT (8) , 145
2k,0* - acky - 2ck, 0% — ack,v - 8ck,0’ V" — ack,v” + 2ck, i’ + 6k, 7" +
ke + B0 + B + B — ko + 2kok, T+ 2kok, 0 + 2k k5 +

(= chy0® — acky + 2koky + 2k, ky5 + 2ky(c + k) 7) (7 = 07) > = 0.

HIFsY
(2k,0* = ki0” + k) + 2k, (co® = k) ¥ + (= 8ck,0” +
kD + kY 4 2kok)) 5 + 2k, (¢ + k) 0" + ky(k, +6)3 =0,
(ky( = co® = ac + 2ky) + 2k k¥ + 2k;(c + k) 7)) (7 =)' =0.
[3:

2k,0* = k0? + k=0, k(co® - k) =0,
— 8ckyo? + k2 + k2 + 2kok, =0, k,(co® —ky) =0,
— 8ck,o” + K} + k> + 2kok, =0, k(¢ + k) =0,
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ky(ky +6) =0, ky( —co® —ac +2ky) =0, kky, =0, k(¢ +k,) =0,
i gl g

kozzﬁaakl=k3=o,k2=_6,c=§. (14)

B (14) A (9) IR (1), WA (8) M — I i
w(€) =230 - 60° tanh’*(0¢)
AW E=x + (V3/72) 1, FA15 BRI Schrodinger F& 2248 (3) I (4) 59— L0 A7 I%
K 1 -

w(x,t) =230" - 60° tanhzo'(x +ftj , (15)
2 2
ﬁ(x,t):zﬁa’ —wtanhzo'(x +?¢). (16)
c c

2 Msh Schrodinger G R G DL i

ARITTTVA AR MRS & R G0 (1) A (2) — A REAS 2] 45 iR BUE X A . O 1715 3040
gf) Schrodinger Hi& R GE (1) F(2) BB RN, SIAWU H (u,0,5) (R x I > R) :
H(u,v,s) =
L(u,w) - L(a,7) +s[L(&,7) + N(u,v) —fi(u,v)], 1=1,2, (17)
Hrp 1=10,11,s A— P ANTBH, MAETF L, ,N,(i=1,2) N
Li(u,v)=au - ug, L,(u,v) =cv, —u;, N\(u,v) =-uw, N,(u,v) =0.

i}x‘l.

u = Zz)ui(x,t)si,vz zavi(x,t)si. (18)
A st (17) R (I8 RA Ho(u,v,s) =0(i =1,2) % s BIFIELNEI, 53 s (U RICREIR) R
O H R 0, ARG w,(x,0) ,0.(x,0) (i =0,1,2,--).
BRI w, 0, RAR(18) IR RIRSE(1) FI(2) BIBUGERIR. 16 £,(i = 1,2) BIfRkix
T FFAS B A R AT AR BRI AR (1) v (oo, t) TEBLT XA (18) g2 AR Lk
RS
L(u,v) + N(u,v) =0, i=1,2, (19)

X}, u = E:)ui(x,t)si, v = Z})vi(x,t)si TEs e [0,1] b —Eullesimfit.
AR Rt (17) , H(u,0,1)=0(i=1,2) FHRE(19) MFEL FRFRE9) AR, 5t
FH(u,v,s)=00i=1,2)%s—1 it
LA H (u,v,s) =0(i=1,2) T s RN RE 1 H(u,0,s)=0(i=1,2) XFsH
0 WHMZREA
L(uy,vy)=L(%,v), 1=1,2, (20)
X (15) FI(16) , 64 &, 7 HRGE(3) F(4) BIBEIE a(x,t) ,o(x,t) « T,

i(x,t) =230 - 60° tanhza'(x + ?tj ,
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2 2
P(x,t) = 2€0- _bo ta hza'(x + £tj
oL BIESS
L(u,v) + N(u,v) =0, i=1,2
PR A T IXBERE O UGEALAR uy(x,1) ,00(x,0) H
uy(x,t) =230 - 60° tanhza(x +fl) , (21)
2 2
vo(x,t)zm—wtanhza(x.FEJ. (22)
c c )
H H(u,v,s) =000 =1,2) KT s B 1 URFIREA
Li(u|,v1)=Li(uo,”()) +f,'(u0’”()), i=1,2 (23)

AMEFH, BZG(23) Il u,(x,t) ,v,(x,t) N
(%, t> = C (D exp(fa(x 1) + Coyexp( - Ja(x - m)) +

e fo [Zfaa — 6a0” tanh 0'( fl) +

6o (1ant(y + 1) )+ am.0) [LexpCa (=) -

exp( = a(x - 7)) ]dn, (24)
n(e0) =2 [ TC e (a (e = m) = Ceresp(~ fa(x = m) Jar -

reda J: [%J; [Zﬁa(fz - 6ao0’ tanhza(n + ij +

607 (tanto( + 1) | 0.0 0(0.0) | x

m

[exp(Va(x =) +exp( - /a(x —n))]dn]dr N

[ e ey, (25)

Hrbc,(0) (i =1,2) AEREREL u, v, x0(21) ,(22) 3, TR
HH (u,0,s) =0(i=1,2) KT s B2 YWRAI R, A
L(uy,v,)=L(uy,v,) +F,,(x,t), i=1,2, (26)
Hrp

F,(x,t) = [ai(— (iui(x,t)s )( v(x 0)s' ))
(Zu(x t)s Zv(x t)s )]

Fp(x,t) = [gfl (;ui(x,t)si, ;vi(x,t)si ) ]sz()
TR (26) BIME uy(x,0) ,0,(x,0) N
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u,(x,t) :#I; [Zﬁaoz - 6ac? tanhza'(n n ?tj +

60 1antr (4 ft)) b Fa(n,0) |Lexp(la (e - m) -

exp(=+a(x -m))]dn, (27)
v, (x,t) =2jgfot [a%j; [2J37(10'2 - 6ac” tanhzo'(n " ?Tj +

60'2(tanh20'(77 + ?7}]77" + FZI(T],T) ][exp(ﬁ(x -n)) -

exp( = a (x = 1)) Jdn Jdr +

[ Pty o, e (28)

HERER) ik, FRATTIE RGeS R u, (x,t) ,0,(x,t) (n =3 ,4,-+) .

T, X (18) , AT 2] T 450 Schrodinger #5-G R GE (1) F1(2) AR n YR
Wy (2,0) v, 0 (2,0) jn=1,2,-- 0

u'lapII(x’l) =230 - 60° tanhza'(x + ft) +

C,()exp(Ja(x —=m)) + C,(t)exp( = a(x -7m)) +
%fﬂn [2ﬁa02 - 6ao’ ta“hza(n +?tj + 60'2(tanh20'(77 + /3 )j +

7t

SiCua(ma) og(m.0) |Lexp(a(x —m)) = exp((=a(x =) Jdn +

L /3 2 2 J3
— 2.3 a0” - 6ac* tanhza( Vo j + 60 (tanh a’( Vo +
Zﬁ J:w [ n+ B I3 n + 2 t

3. FuCmt) JLexp(a (= m)) = exp(=fa(x = m)) Ja,
vnapp(x9t) = 2«/:?0'2 = 6?2tanh20’(x ﬁ ) +

¢ o

[ L6 (ryexp (s = 1)) = C(r)exp(—a(x —m)) T +
201@’ fol [%f; [Zﬁaoz - 6ac’ tanhza(n + ?TJ +
607 (tant o+ B 1) a0, (0,0 | x

[exp(Va(x —m)) +exp( - a(x —n))]dn]dr +

fotfz(uo(x,T) (7)) dr -

ngf(: [%J; [2ﬁa‘72 - 6a0’ tanhza'(n + ?Tj +
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60'2(tanh20'[n : ?Tjjm + gFﬂ(n,T) ][exp(ﬁ(x -n)) -

exp(—+a(x —n))]dn +
gf; [25(10’2 - 6ac”’ tanhza'(n + ?tj + 60’2(tanh2cr(n + ?tjj +

m

S FaCna) JLexp(a(x = m)) = exp(~Ja(x ~m)) Jdn +

|3 Pt e,

J
-+

F.(x,t)= G _11>! [;‘::l (— gui(x,t)si ) (ﬁavi(x,t)si) +

/i (g)ui(x,t)si, gavi(x,t)si ) ] ]
F,(x,t) = l [ai._llfz (gui(x,t)si,évi(x,t)si) ]

(i = 1)1 Lag-
32 Hi

AT U 2 R — R B 8)) Schrodinger #5G R G0, AL TN £,(u,v) = & sin u,
fo(u,0) =& cosv, Ho & /NSEL XBFRGE(1) Fl(2) Ry

s=0

au —uv —u, =€sinu, (29)

v, - U, =&COSV. (30)
RT3 (17) |, EH O YA uo(x,0) ,v,(x,0) A

uy(x,t) =230° - 60° tanhza'(x + ftj , (31)

v()(x,t)zzJia—Gjtanhzo{x +§tj. (32)

H(23) ~ (25) FI=(26) ~ (28) ,F
u,(x,t) =C,(t)exp(Ja(x =m)) + C,(t)exp(—a(x -m)) +

1 * J3 2 2 J3
— 2.3 a0” - 6ac? tanhza( Vo j + 60 (tanh a’[ Vo +
zﬁfiw[ m+ ot LRSS .

esin(Zﬁaz - 60" tanhza'(n +?tjj ][exp(ﬁ(x -n)) -
exp(—+a(x -m))]dn, (33)
n(e0) =2 (e epa (e = m) = Cm)esp(— a(x —m) Jar -

2c1ﬁ fo [%Jw [2£“‘72 - bao” tanhzo(n + ffj +

60-2 (tanhza[n + g Tj j +

m
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gsin (2«/?0’2 - 60’ tanhza'[n + ij ) ] X

Lexp(a(x = 1)) +exp(~a(x —n))]dy Jdr +
8f;cos(2€02 - 6¥'-2tanhza'(x n ?Tjde’ (34)

C

1 " 2 2 2 ﬁ
u,(x,t) = —— 2.3a0® - 6ao” tanh 0'( v j +
2 2«/5‘[700[ n+ 2 13

602(tanh20'(7’ + ft)) = ug(m,0)u(m,1) -

m

u,(n,t)uy(n,t) +eu,(n,t) ]C()S [Zﬁa'z -

60° tanh’o (n+€z) ][eXp<f(x n)) —exp(-va(x-n))]ldy,  (35)

by(,0) = —f (-] [2300" - 6a0 tanicr [ +§Tj+

uwely 57)) -

m

2uo(0.0)0,(m.1) + cos(ug(m.7)) | x
[exp(Va(x —-m)) —exp(—+a(x-m))]dy ]dr -

gfo v (x.)sin(o,(x,7) ) dr (36)

ik (31) ~ (36) , XM FATESF 45 Schrodinger FE& R LE(29) ~ (30) W1F i 2 Wik
IBBATIE w, ,,(x,0), vy (x,0) ,n =12,

u2ﬂpp<x’t> =23¢% - 60° tanhzo(x + ?tj +

Ci()exp(Va(x =) + Cy(1)exp(=a(x =n)) +

[ /3 2 2 J3
— 2.3 a0” - 6ac? tanhza( Vo j + 60 (tanh a’[ Vo +
2£ . [ n+ B I3 n + 2 4

P sin(zﬁaz - 60 tanhza'(n N ftjj |Cexp(va(x-m)) -

m

exp(—+a(x —m))]dn +

1 x 3 ) ) 3
— 23 a0? - 6ac? tanhza( o j + 60 (tanh 0'( VO -
2./a -oo[ ntat nrat

uy(m,t)u,(n,t) +eu,(n,t) ]cos (2J§az -

m

60’ tanh’o (U"‘{t) )[eXp(f(x n)) —exp(—+a(x - 7)) ldn,

2
Uy (%,1) = 2€0 - wtanhza(x + ftj +

C
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@fol[cl(T>exp(ﬁ(x -m)) = C(m)exp(=a(x —7m))]dr -
LA b e ey 2

60" (tanhza'[n + g Tj j + & [sin[Zﬁoz - 60’ tanhza'(n +

m

ey

)1~

Cexp(a (= m) + exp(=a(x=m) ] Jdy Jdr +
& JJCOS(szaz - 6;'2tanh20(x + ?Tj j dr +

ngf(: [%f; [Zﬁaa'z - 6ac” tanhza'(n + ?Tj +

6az(tanhza[n+f7jj —ug(m, )0, (m,0) + cos(ug(m,7)) | x

m

Lexp(a (x = 1)) = exp( = a(x —1)) ]y Jdr -

& fol v,(x,7)sin(v,(x,7))dT,

Hop w,(x,0) ,0,(x,0) (0 =0,1) 205lH(31) ~ (34) For.
dks it | I FH RVRE ) 5 I BERS A3 B 30 Schrodinger #4258 (29) F1(30) A =5 UG L)
WA T A
FATIEREUEII P BN Schrodinger HA F5E(29) H1(30) A BB ARAT 4 B Al 1
u(a,t) =u,, (x,t) + 0(&’), v(x,t) =0y (2,1) + 0(e), 0<e<<l.

R I 0 FETAR S48 H BT 3 7 P 0 O U LA e e B A 0
4 45 R/ IE

W BE B T 2RI AR A ARBLAR. PRt , FRATT5 B Ak & g BEA AL, ) 3 {81 5 12
FEORMpp Ik ZEE IR e e 1) B 5 T AR SORR A T S B 8 T — R BT A ALY
ISR T Hesh Schrodinger G RGO T T

H T30 7512 SR A RS 18 S DA | A ] 1 Bl R UM A 21 8 B30 DA AR, by T il e e R
fRNTIE AR5, BRI, B v] LT R BT S A 55, T REE — 20 My 1 AH 30 A
AR R PSS,
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Approximate Solving Method of Shock for Nonlinear
Disturbed Coupled Schrodinger System

YAO Jing-sun', OUYANG Cheng’, CHEN Li-hua’, MO Jia-qi'’
(1. Department of Mathematics, Anhui Normal University,
Wuhw, Anhui 241003, P. R. China;
2. Faculty of Science, Huzhou Teacher College,
Huzhow, Zhejiang 313000, P. R. China;
3. Department of Mathematics and Computer Science,Fuqing Branch of Fujian

Normal University, Fuqing, Fujian 350300, P. R. China)

Abstract: A class of the nonlinear disturbed coupled Schrodinger system was studied. Using the
specific technique to relate the exact and approximate solutions, firstly, the corresponding typi-
cal coupled system was considered. The exact shock travelling solution was obtained by using the
mapping method. Then, the travelling asymptotic solutions of the disturbed coupled

Schrodinger system was found by using an approximate method.

Key words: Schrodinger system; solitary wave; asymptotic solution



