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Abstract

In this work, some solutions of the high order nonlinear Schrodinger equation are researched by
using the first integral method. By this method, we obtain some exact travelling wave solutions. In
addition, it is showed that this method is influential for solving nonlinear partial differential equ-
ations (PDEs) in engineering and mathematic.
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1. 5|8

ARL A T 7> T7 R RERAAT BRI FOAE BRI EE, JRer, A B 1 (AN 5 A o7 A5 USR5 A A
o JEHEK, FRKGH TR QA EM B2 XM KPS VAR . 2R B 2K
AR T — 8y, Bl n] LU B R B T 1], tanh-sech BREE[2], TEEREK[3], Hirota £k
PEVE[4], F JRITIL[S], 81 RG00 Z 1R [6]55 - 35N, Feng Bt F 1 IR AR IMERSR AR AR 2 M A o 7 77 72
FIRAT T — ARG HAAT AR 7]-[13]

FEASCH, B TR 1 OB IR R M T T e AR ek e 5 757 F2(14]:

iq, +q, +2q|q|2 +iagq,, +ia, (q|q|2)[ +ia, (q|q|4)t +a4q|q|4 =0 (1)

EAIR T Bk E AR LML P ISR . g =q(2,0) R ANEREL R T kP 2 )
H—WE AW, z A BB,  NIERR R, o) o, a3l ag NIEZFE. FE2WMAHELDE
T VSR AN R, B0 Zayed EMLE FI (G G) BIFEME R T AR a5 R, I3k
137 — SRS TRA[15].

2. BRAGENERNE

FEIX 4, AT RE T T AR L S oy T R -

P(u,u,,ux,um,un,un,um;--)=0. 2)

[ER/CAVIRFIEE S S/
AR B RBRA AT B

u(x,t)=u(&),E=x—ct. 3)
Hordr ¢ 2.
) 8, 0 o, & , &
5ﬂ)—’fgg(ﬁggﬂ)—ggﬁlép{)—c 5?4)3 4)
SR B R IRATE AE LR M R a3 R i 9 2R M A a3 R
Q(%uauﬁf”)zo' (5)

PR= BRI T T AR
u(x,0)=u($)- (6)
BRI U5, RIS AHAE R
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X(&)=u(&).Y(&)=u. (&) (7
A LA

Y, (£)=F(X(£).Y(£)). (8)

T HEHO AR E YRR AT RI[16], A5 AT DATE— S8 TR BT RE Q) AR S, FRATT A AT AR
FH BRI SR B A3 3 & 1

EE:  (BRIEFRI): W P(x,y) F1O(x,y) RPINER x My fEI C(x,y) ERIZ I, Hrh P(x, y) 1E
C(x,y) PAWL) . 25 O(x, ) IETHE M (x,y) EATZ), WFE C(x,y) PAAE-DNZIAG(x,p), 17
(x,9) -

3. BRI ERNNA

FEIX 5, BTz B B MEROR AR M b B2 w5 T RE R I . o, BATH (D
A e

Fﬂ®=ﬂ®,

q(z,t):u(f)ei(kz+“7t), E=t+cez 9

KB ¢ REBH
KITREORANDF, RJELTBMER D HA%, AIE

(1-3aw)u" +(a1w3 -w —k)u +(2-ayw)u’ +(a, —a,w)u’ =0 (10)
alu'”+<2w—3a,w2 +c)u'+3a2u2u’+5a3u4u'=0 (11)

KAREADB —RAA10)F
alu”'+(2w—3a1w2 +c)u+a2u3+a3u5 =0 (12)

NTHEGE, a4

k1=2W_3a1W2+C,k2:&,k3:& (13)
a, a, a,
u"+ku+ku’ +ky’ =0 (14)
H (7)) (9) (14) AT 15
{X'(:>= (o) -
Y'(E)= kX (E)+hX (E) +hX ().
MRIERRZER I, ATH DMRE X = X (&) MY =Y (&) ZAFRAHMAETJUE. IFH
P(X.Y)=Ya,(X)Y" (16)
i=0
RIS L C(X,Y) RATAZ TG, R
P(X().7()=2a (X(£)¥(¢) =0. (a7

fEiX R a (X)(i=12,,m) R XIZHAH a, (X)=0. HRADFAAS)WE RS & L:
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P(X (), (&) RXF X ¥ I Z TR, aéﬁ

=0, HFRAEE DGR, EREI C(X,Y) B
(20
—AEZHAH(X,Y)=h(X)+g(X)Y, 143

dP dPdx dPdr) S ;
E(ﬂ))-[a@’“g@jm)—(h(X)+g(X)Y)(§ai(X)Y]- (18)
3.1. &R—
EHFRADFEE m=1, SRJEH7FE18) A AR IR
3 (X)1 4 3 (X1 V() =((X) 4 (000 Za(2) 1 . (19
RJE, WTREQ9)F s LA Y (1=2,1,0) IR E, TLAR 2
a;(X)=g(X)a (X), (20)
ay(X)=h(X)a (X)+g(X)a,(X), (21)
a,(X) (kX + kX + kX ) = h(X)a,(X). (22)

BT a,(x)(i=0,1) /2 X —AD 21, MTFQO)h AT LA H o (X)) 2 —EH, I H g(X) =0
NI, BATATLLA o (X)=1. SRIFIEIE T4 h(X) M a, (X)) FNEL ATLARH deg(h(x))=2.
B h(X)=AX>+BX+C, XHM 420, T4

1 1

%(X):EAX3+EBX2+CX+D. (23)
XH D RS HEE. Rk a,(X),a (X),h(X) AT, EATE R BR G52 T
RETTEA
%A2=@
2 4B=0
6
4 1
—AC+=B* =k 24
3A6*3 2 (24)
3
AD+=BC=0
2
BD+C’ =k
CD=0
FATH Maple KfgEeA1, 7] LIS H
D=0,B=0,4=+/3k,,C =+k, (25)
Xk ky, <0, I HLig 241
3
k@=gﬁ. (26)
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Y=l -CX, )
IR A
# ()= Ap(£) ~Co(£). 29)
BATN T RBIC) I, SINEBATTRE04HHE
Z'=aZ +bZ", (29)

XH a,b,peRab=0,p=1. WAHFEQRNA W T IHAMfE

z(g):Loe%{er, (30)
{;—Z:Htanh[a(’;_l)é—m%m;l £>0,

_ {;_Z:Hcoth(“(”z‘l)g—h‘(f")m;l & <0, Gy
G

K & WA, B a=—C,b= —%A, p=3 RAFEG)TE
1 [3k, IS
{ 5 k—3{1+tanh(\/k_1§ ; ﬂ} £,>0,

u(&)= {i% 3k—k{1+coth(\/k71§_@ﬂ}z S <0, (32)

3

1
3k, |2
S8 =0.
{ k3 } 50

VU 2 28 v B o 2 7 R (1D BOAT B W] o

{i%\/%{l + tanh (JE(x - At) - ln2§0 ﬂ}z el &, >0,
u(x,t) = {i%\/iz{l + coth (\/k—l(x—ﬂt) - ln(;éo)ﬂ}z elre) &, <0, (33)

1
3k |2 .
+ |22 L gleen) =0.
{ k}} :
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3.2. H=
FEHRRA)FR B m =2, Wi MWL Y (i=2,1,0) RE, FATTLIHEE
a,(X)=g(X)a, (X), (34)
a/(X)=h(X)a,(X)+g(X)a (X), (35)
ay(X)+2a, (X)(le +h, X + kX ) =h(X)a, (X)+g(X)a,(X), (36)
a,(X) (kX + X +kX*) = h(X)a, (X). (37)

T g, (x) (1 =0,1,2) & X H9— TR, BATITFEGA) T T B Hh a, (X) R— A3 H g(X) =0
BT I, 4 ay(X)=1 o ST h(X),a (X) Fay (X) MBEL HATT LA deg(h(x))=2.

deg(a, (x))=3, deg(a,(x))=6. RIFMEh(X)=AX’+BX+C, EH A=0, H
1

al(X)ngX3+%BX2+CX+D. (38)
a,(X)= ! Az—lk (lABJX5+(lAC+lB2+lk2JX4
18 3 6 3 8 2
. (39)
+(1AD+chjX3+ lBD+—C2—k1jX2+DCX+E.
3 2 2 2
Hrp D 2R EH BATK ay(X),a,(X),a,(X),h(X)RATTREGEH, S5l b R H 0T LA 20
METTEA
L2,
18 3
gAZB=§Bk3
9 6
T e Lap =§Ak2 +iCk3
18 24 6 3
L epsacslp = Bk, + Dk,
3 8
7 5 1 4 3 (40)
—ABD+=AC? +—B*C =— Ak, +=Ck,
6 6 8 3 2
4 1, , 3
— ACD +—DB* + BC* == Bk, + 2Dk,
3 2 2
3 1 .,
EBCD—FEC + AE =2Ck,
DC? + BE = Dk,
EC=0,
H Maple KFEA], w153
D=0,B=0,4=+2,/3k,,C =+2,/k,, (41)
Xk ky <0, JFH R R EA
3.
k1k3=Ek2 (42)
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FIEKHGHRNADT, "I

y-—Lar Lex. (43)
6 2
RV
w(ﬂ=—éA¢@f—%C¢@) (44)

FE, FATK a= —%C,b = —%A, p=3RRATTEGOFIB ), WITTHE(44)F1(28) A FH [F] HEIFE B f o

8

iR =]

A3, BATE HE R R R AR L B i e 1 TR, JF HAR R T SRR AT R . S35,

EATT B R M — U, E LT LR RAR A AR LR P TR, SR L AT B
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