59 % %5 4] 2010 45 H
1000-3290/2010/59(05) /2919-05

/B R

ACTA PHYSICA SINICA

Vol. 59,No. 5,May,2010
(©2010 Chin. Phys. Soc.

— & JE £ 14+ Bh Nizhnik-Novikov-Veselov % 4t iy
AL i 3T AL f6% AT o

EEHDYT O REEDY
1) (ZHOTERFHF R, TEW 241000)
2) (LB IFEHER, Ll 200240)
3) (LigmBHARE E-RF5ERE SITU RFFE, i 200240)
(2009 4F 8 A 8 HI#;2009 459 H 1 HYLFIEHE)

KT AR AR 9 T —2JELPE$E 3l Nizhnik-Novikov-Veselov R 48. B 455 A—~4H L L7
ARG RS SRR A RS w515 8] T AR M3 3h Nizhnik-Novikov-Veselov 28 4t 11T B A i

X gER : ISLUE, PLsh Nizhnik-Novikov-Veselov &4t , [F48 L5

PACC: 0230

1. 3] =]

PRSL P AT 2 G518 D6 S5 T B
REWH DU R T e B R B
28 0 % 25 25 SRR 2 b AT 22 0 g Y
WFSEIRSE P th L 1 208 i J7 25, 491 4n 5% k1
#5191 Jacobi i [ bR B JF L' L Al B 7 A2
B o R R ARSI R B0E T Riceati
BREE (G /G) RIS A ok R —
B | B I P P N 7 v M 1 o 3 7
JEH MO Ty k. ERVFZ 5, AN Graef F
Kong'*', Hovhannisyan F1 Vulanovic' ™', Barbu #
Cosma ™' X B Ramos ™ W} 5% T 4 5 £k 1 1] fi.
B B W BF ST T AR 42k A e, AR
SRR S SU LR 257 S X S NS F:
SRR AR SCRHE 2 5 AU B R — A HE
24t 3 Nizhnik-Novikov-Veselov £ 4t , ] F i #
11T A 2880 ) T 4 e 55 7 2 1) 07 A W 2R 498 1) IR ST i
fiff ) AL e I =X

2. # 3/ Nizhnik-Novikov-Veselov % 4t
o ] AB e 4T

Z g — -3 4 P 35 Nizhnik-Novikov-
Veselov 241",
u, +u,, —3vu -3, =f(u,v), (1)
u, —v, = g(u,v), (2)
Hrb f, g ARSI, B OC T HAR 5 7R AR N A DX I
PR TR 1 R A TERIT Y RIS A B A 2= B rh
VFZAHOC I L FH ) (X 6 e B A R 5
HREES (1), (2) XN JC 4 3h i
H RS
u, +u,, —3vu -3, =0, (3)
u, —v, =0, (4)
FIANAZRATI AT £ =x +1y —st, RGE(3),(4) ]
AR KT & B 7 R IR A SR U R G/
GBI RAE IR SE(3) , (4) AT A%
FEHETA] A3 A5 B A0 R DU 2H IS i (U, V) L=
1,2,3,4.

’ b ’

I 2 A 2
U (t,x,y) :—?(—2 + 3sech ?(x +ly + A7),

# [E R HIRFLF S (HEHES 140676016 ,40876010) , H FE A2 e HITAN B TR2 B 27 M50 H (iS5 KZCX2-YW-Q03-08) , LASG E %K
BEELRE G ARM LW WHEZ RS E - W58 G 8 320 (A5 E03004 ), 2 354700 (%) BHIF L 0 (k5.
GYHY200806010) FIHTTLA F SRFHFAIL 4 (At HES 16090164 ) B Bl )R8

+ E-mail : mojiaqi@ mail. ahnu. edu. cn.



2920 Y| H

¥R

59 &

2
Vi(t,x,y) = —%(—2 + 3sech’ %(x +ly +1°1));

(5)
% 2
U(txy)——Tsech f(x+ly A1),
_ L 27 2
V,(t,x,y) =- 2sech 2(96 +ly —At); (6)
3G (X N A
U(ty) = —0 (A A e A
5 (,x,y) s+)\2(3 2sech >
3C,
X(x— Oyz—st))‘i‘co,
s+ A
AN 2 A 3Cyy
mmmwz;—gmhgp_ﬁxfmﬁ;
(7)
-3¢, 2 A
[ _ A o
Uy(tx,y) = )\( 2sech
3C,y
X(x—s_o/\z—st))JfCo’
2 3C
Vi) == Gsec’ S(x - 20 =), (8)

Horpl,s i1 C,#0,A >Oi’«]j~j.%;&.

HTFRGE (D), (2) BAAEFIHI f(u,0),
g(u,v) , BE—MARERG A AR . itk 7
AT B 3 H DA

N TARRIRGE (1), (2) IRSL I I AR A A it
FATFIAI T W —H RS H (u,v,s) (i =1,
2):RxI—>R™?",

Hl(u77j’3> =L1(u) _Ll(lzo) +3[L1<120>

-3v.u - 3vu, - f(u,v)], (9)

H,(u,v,s) =L, (u,v) = L,(u,,0,)

+s[L(uy,04) - g(u,v)],(10)
HftR=(-0o,+00),I=[0,1], (uy,v,) NRG
(1), (2) A —dR0 AL R 8, EOREAE T T B 7 , 6
T L L,
Li(u) =u, +u,, L,(u,w) =u, -, (11)
BAR, MR FRNX(9),(10) ,H,(u,v,1) =0(i =
1,2) 5R5(1), (2) R, #SHtsh R5e(1),(2) 1
it CuCe,x,y) o(e,x,y) ) B Hy (u,v,s) =0(i=1,
2) WY s—1 BITEIE.

3. 3 3h & G I oL A AR

i}x‘l.

u—Zu(txy)s,v—Z (tx,y)s. (12)

4#(12)JC4JE/\JCH(ZL v,s) =0(i=1,2), H#
Tt Hi(u,v,s) =0(i=1,2) XTF s WRIUCREM FR
s YR R AT

Li(uy) =L (uy), Ly(ug,vo)
=L,(u,,0,). (13)

Wa,,o, HRG(3),(4)H—"4 i (5) XkE

AL UV, FRATH(S) , (13) 50155

uy(t,%,y) =—lg ( 2 + 3sech’ f(x +ly + A t))

vy (t,2,y) = - g( ~2 + 3sech’ 7(96 +ly + )ﬂz)).
(14)
TEH (u,v,s) =0(i=1,2)%, KT s l—IK
R RBTS
L (u)) = 3(vguy + vouy, ) +f(ug,v,),
Ly(u,,v,) = g(ug,v,)-
FIH Fourier ek | % w,,v,,u,,f (uy,v,) 533K
Uy, Vo, Uy, f(Uy, vy ) BY Fourier 284, M L, (u,) =

3 (wg,ug +voug, ) +f(ug,v,) 15

% - N = %% * iy + g % ig,) +f (1,0
Hi= /-1, « BER, LRy BRAZNMET
IR
171 :j;(%(ﬁo" * EO + EO * on>
+]7(u0,yo)))exp(i/\3(t -7))dr.
T

1 1 ©
w(twy) =5 [ 1300 (7.0 up(7.A)

+ 0o (7,A,5) ug, (7,A,y))

+ flu (7,A,9) 00 (7,4,5)) ]

x expi(A*(t = 7) = Ax)dAadr, (15)
Hrbug, v, H(14) KR HH L (u,0) =
g((ug,vy) AIF5

:iﬁjlf IA[3 (v, (7,A ) ug (7,A )

+ ”0(7")‘ ,,U«)uox(T’)‘ ’I-‘«)>
+ o (7,A,) v (7,4 ) ) ]
xexpi(A*(t —7) - Ax)dudAdr

+ [ gy (e w) e (16)

”1(5,90,9’)



5 1A BIEE LA . — 2B ML 5)) Nizhnik-Novikov-Veselov £ 4t PR S7 I T LU AFATT i 2921

H(9),(10) =, lWH H,(u,v,5) =0(i=1,2) ) s 1
TR RS
Li(uy) =3(vo,uy +viug,) + £, (1,00
+f, (ug v vy, (17)
Ly(uy,v,) = g,(ug,0)u; +g,(ug,v) 0. (18)
[FRE , AHES B AE F WA A& R RGE(17), (18) Y
i h

u2<t’xJ) :iJ;J‘:" [3(1@(7’)\’3’)% (T’/\ J)

+ 0, (7,4, (7,4,5))

+ /(g CALY) w0 (1,A,9) Juy (2,4,y)

+f, (g (£,0,5) 0 (2,A,9) v, (2,A,y) ]

x expi(A’ (1 = 7) = Ax)dAdr, (19)

1 [ a0 cc.
nxy) =5 [ [ B (rAw (7.

+ 0, (7,4 ) ug, (7,A,u))

+f;: (u()( s)\ ’/-L> ,’l)o<l,/\ ’M) )u’l (t’)\ ,/-L)

+ f, (g (8,4 ,0) 0o (2,4 ) v, (2,4 ) ]

x expi(A*(t —7) — Ax)dudrdr

# [ L o (e ) e g0) Y (1)

+ g, (ug (1,00 ) 00 (2,00 ,) oy (2,00 ) Jdue

(20)
FE AR Re Mg B s 25 (1), (2) B9
*/I\ME/BZE’\J:{JUL?M%( Upom2 5 Vhom2 ) A

2
U (1,2,Y) = —%( —2 +3sech’ %(x +ly +/\2))

1 t .00
o] | Blnramu(ray)

+ 0 (7,4, U, (7,4,5))

+3(vy, (7,A,9)u, (7,A,y)

+0,(7,A,9)uy, (7,A,y))

+ (o (7,4,0)00(7,4,5) )

+ /(g CAL) 0 (2,A,) Juy (8,A,y)

+f, (o (£,4,5) w5 (£,A,5) v, (£,A,5) ]

x expi(A*(t —7) — Ax)dAdr, (21)
Vpono (£,%,7) = —%2( -2 + 3sech’ %(x +ly + AZ))

ﬁf; f‘; j:m[zwox(r,m

X uO(Ty/\ 1/~L) + /UO(T’)l ’/J‘)u()x(Ty/\ 7/“‘*))
+ 3 (v, (7, A )y (7,4 )

+ 0, (7,4 ), (7,4 1))

+ (e (7,4,5)00 (7,4,5) )

+ £, (g GALY) 00 (8,A,5) Dy (8,A,y)
+f, G (£, ) 05 (£, ) )y (2,4 ) ]
x expi(A’(t = 7) — Ax)dudAdr

+ [ Lt (am)

+ g, (1o (o) 0 (2,00 ) Dy (2, )
+gb<uo<t’x,l-b)on(t,x’M))Ul(t’/\,y)]dM-
(22)

FERER T2 R R A H, (u,v,s) =0(i =1,
2) KT s W H R Y ZR B, AT A5 240 8h Nizhnik-
Novikov-Veselov 245 (1) , (2) 5 SR I sh 0L %
UTALf-

[FIPE, FRATB @, 00 WRG(3), (4) F—AH
(6) X E(7), (8) P& WLt U, , V. (i =2,3,
4), TREH(6), (8) 3 (13) 4524 3h Nizhnik-
Novikov-Veselov 224t (1), (2) 7 A0 N A9 KT
o1, R [T A 5 2 ] A 43 31 5K B AR R 1) IR S7 9
fif 5 (21) , (22) FHNE A Z U R 7R AR =
R

4. 1

Wi — 1 Fk 19 Nizhnik-Novikov-Veselov £
G(1),(2), BTN f = expr, g = expu, X i}
R4(1),(2)H

u, +u,, —3vu-3vu, = expv, (23)

u, = v, = expu. (24)

XN (14) , R 50(23) , (24) B9— I A9 IR
LR (et (252, 5) 300 (£,,5) ) N

__Ww ) 2
Uy (£,2,5) = = 6 (—2 + 3sech ?(x+ly +A t)),

2

Voo (,%,) = — %( -2 + 3sech’ %(x +ly + /\zt)).

A RS B T3, B (9) , (10), (14) X, AT
ﬁg‘iu}mjﬁﬁgéggmﬁ{u(uhoml (t9x7y) ’vhoml(taxa
¥)) A

Uy (L,%,7) = — %( -2 + 3sech’ %

x (x +1ly +A%)) +L
247



2922 Y| H

¥R 59 %

XJJ [3(1}110111%(7-’/\’y)uhomO(T’/\’y)
0Y -

+ Uhom()(T’/\ J)uox<7,/\,3’))
+ exp(vhomO(Ta/\9y) ):I
+ expi(/\s(t -7) — Ax) )dAdr,

2

Uhoml(tyxyy) = _%( —2 +3sech2 %(% +ly +)\2>)

e

X (7,A,u)uy(7,A,1)

+ Vpomo (T3 A3 0) Upomon (THA 1) )
+ exXp( Uy (7,4, ]

X expi(/\s(t - 1) — Ax)dudrdr

+ [ exp (g (1,3,0) ) du
,,

IRV T 75 380 907 305 A 00— UK B 1B ey (1, 2,
y) 5Uhnm2<t9x9y)j‘7

2

Uy (T,%,) = —%( -2 +3sech’ %(x + Iy + /\2))

+2iwj'0j: [3 (0 (72417

X 1y (T,A,5) + V0 (T,A,y)

X Wi (T,4,5) ) + 3V, (7,A,7)

X (Ut (T5A,5) + Vo (7,4,5)

= W (T,A,5) = 0 (7,A,5))

X Uy (T3A,5)) + €XP(Vyouo (T,4,5))
X L1+ 0y (7,4,5) = 0y (7,4,5) ]
x expi(A*(t —7) — Ax)dAdr,

2

Ullnlle(t’x’y) = _%( _2 +3S€Ch2 %(x + ly +)\2))

+ iﬁj:’ f: i)\[3(vhnmﬂx(7’)\’/'l’)

X Uy (T,A ) + Uy (T,A,8)

X Uy (7oA ) ) + 3 (00, (7,4 )

X (Ut (7,4 58) = Uy (7,4 ,0)

+ 0 (T4 ) Ui, (7,4 ) )

+ €XP (Vo (T,A,) )

X [1 4 (Ot (7,4 ,8) = V0 (7,4 2 ]
x expi(A’ (¢t = 7) — Ax)dudAdr

+ J eXp(uhom()(t,x?l-L)

X1 (g (8 540) = U (2,2,0) ) Tt
AR R e e 230 (9) , (10) , AT LATR 3
P35l Nizhnik-Novikov-Veselov 54t (23), (24) AR
ST R UG RIFR R IR HAA(6)—(8) K,
A4S 54 2 Nizhnik-Novikov-Veselov Z 45 (23) |
(24) 1955 = A IRSL WA AT Bl m =X

5. % #

JHIR A B 5 5 ¥ 5K f# Nizhnik-Novikov-Veselov
Z2GE ) AL A AT AL A 2 — A T B I A 28 PR T 2k
[l (R RS D7 1A% S A AN B B R (L. 91 An et
UEAUAR (21) , (22) R ARLEIEAT M AT Is 58, FF VR AR N
{189 R AR S8 5 8 e A [ A SOk B B il
(g (2y0,5) 00 (2y20,y) ) SR HARE BRI T 19
LI DR VAR & o 7S I £ D [ e
Nizhnik-Novikov-Veselov 248 (1), (2) 1§ T &
MR AR I B IRSZ e A BE SR A RS B2 LN A 30T 1)
it A i

[1]  McPhaden M J, Zhang D 2002 Nature 415 603

[2] GuDF, Philander S G H 1997 Science 275 805

[3] MaSH, QiangJ Y, Fang J P 2007 Acta Phys. Sin. 56 620 (in
Chinese) [ EB#AE 4kl . J7#°F 2007 #)3E~E4H 56 620]

[4] MaSH, Qiang J Y, Fang J P 2007 Comm. Theor. Phys. 48

662

[5] Loutsenko I 2006 Comm. Math. Phys. 268 465

[6]  Gedalin M 1998 Phys. Plasmas 5 127

[7]  Parkes E J 2008 Chaos Solitons Fractals 38 154

[8] Pan LS, Zou W M 2005 Acta Phys. Sin. 54 1 (in Chinese)

[ W& EAl . ZEfFHA 2005 WREE4 54 1)

[9] PanLS, LiuJL, LiSS, NiuZC, Feng S L, Zheng H Z 2002
Science in China A 32 556 (in Chinese) [V&ll. X4 . 2=
RIGE AN BROAR . KRR 2002 [EFF2 A 32 556 ]

[10] Feng G L, Dai X G, Wang A H, Chou J F 2001 Acta Phys.
Sin. 50 606 (in Chinese) [ &f[EAk HHHI, 2, ALl
2001 Py BE2EHR 50 606 ]

[11] Wang L S, Xu D Y 2003 Science in China E 32 488 (in
Chinese) [ EAKLL ., #3 X 2003 i ERMY: E 32 488 ]

[12] Wang M L 1995 Phys. Lett. A 199 169



54

RRHE:

—RIR L EE B Nizhnik-Novikov-Veselov 2245 P INST I8 T (UL e 4T i

2923

[13]

[14]

[17]

Wu G J, Han J H, Shi L M, Zhang M 2006 Acta Phys. Sin. 55
3858 (in Chinese) [ Z[E¥s FHZUE LR D 5K B 2006 ¥
H2F 4l 55 3858 ]

LiXZ, LiXY, Zhang L Y, Zhang J L 2008 Acta Phys. Sin.
572203 (in Chinese) [ZEmIE 2B H ., MWk, KE&R
2008 P34 57 2203 ]

Li Z H, Zhang S Q 1997 Acta Math. Phys. Sin. 17 81 (in
Chinese) [ 25355k, s3I 1997 HrYasik 17 81]

Gao L, Xu W, Tang Y N, Shen ] W 2007 Acta Phys. Sin. 56
1860 (in Chinese) [ ¥ %, fi& i JEIT . HIEAH 2007
Py B4R 56 1860 ]

Ma S H, Wu X H, Fang ] P, Zhang X L 2008 Acta Phys. Sin.
57 11 (in Chinese) [ EHAAME . S/NEL, J5 - A% JE 2008
YRR 57 11

Bekir A 2008 Phys. Lett. A 372 2254

Li B Q, Ma Y L 2009 Acta Phys. Sin. 58 4373 (in Chinese)
[ZEH PR . O 22 2009 YH2:4 58 4373 ]

Liao S J 2004 Beyond Perturbation : Introduction to the Homotopy
Analysis Method (New York,CRC Press Co)

[21]

[31]

He J H 2002 Approximate Analytical Methods in Engineering and
Sciences ( Shengzhou: Henan Science and Technology Press) (in
Chinese) [ i ¥k 2002 TR ABFE I b 30T LAl 4k M 43
Brorsk CRM TRk AR At

Graef J R, Kong L 2008 Math. Proc. Camb. Philos. Soc. 145
489

Hovhannisyan G, Vulanovic R 2008 Nonlinear Stud. 15 297
Barbu L, Cosma E 2009 J. Math. Anal. Appl. 351 392

Ramos M, 2009 J. Math. Anal. Appl. 352 246

Mo J Q, Zhu J, Wang H 2003 Prog. Nat. Sci. 13 768

Mo J Q 2009 Chin. Phys. Lett. 26 060202 - 1

Mo J Q, Cheng Yan 2009 Acta Phys. Sin. 58 4379 (in
Chinese) [SEEBL F 7 2009 YyFL -4 58 4379]

Mo J Q 2009 Science in China, G 52 1007

Mo J Q, Lin W T, Lin Y H 2007 Acta Phys. Sin. 56 3127 (in
Chinese) [ %% 523, MROT ¥, AR — Bt 2007 4 B == 4 56
3127]

Mo J Q, Lin W T 2008 Acta Phys. Sin. 57 6689 (in Chinese)

[ ZmHL, #RT% 2008 PB4l 57 6689

Approximate analytic solution of solitary wave for a class of
nonlinear disturbed Nizhnik-Novikov-Veselov system*

Mo Jia-Qi"*"

2) ( Department of Mathematics ,Shanghai Jiaotong University ,Shanghai

3) (Division of Computational Science ,E — Institutes of Shanghai Universities ,at SJTU ,Shanghai

Chen Xian-Feng”?”’
1) (Department of Mathematics ,Anhui Normal University , Wuhu 241000, China)

200240, China)
200240, China)

(Received 8 August 2009 ; revised manuscript received 1 September 2009 )

Abstract

The approximate analytic solution for a class of nonlinear disturbed Nizhnik-Novikov-Veselov system is considered by

a simple and valid technique. We first introduce the approximate solution of a corresponding typical differential system.

And then the approximate analytic solution for the original nonlinear disturbed Nizhnik-Novikov-Veselov system is obtained

using the homotopic mapping method.
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