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2+1 Burgers

*
12 1
1 321004
2 321000
2003 9 25 2004 4 27
2+1 Burgers . Bicklund
2+1
PACC 0230 0340
1 2 12
1. . Biicklund
Fourier
2+1 Burgers
Fourier u
: Stickel : ansatz ’ u u U,
4 > Lax
6
, 2. 2+1 Burgers
241 241
1+1 Burgers 1 2 Béicklund
o
11. 2+ u:Zb ll’lfy+uO 3
1 Burgers v =2b Inf | + v,
u, =uu, + avu, + bu, + abu,, 1 Fayt Uy Xy L vy % y L
v, =u, 2 1 2
uxyt vyt . Biicklund Painlevé
Painlevé 12 12 1
2+1 Burgers Uy vy
u u, Y . u, = 0 Vo = ¢o X 1 4

* 10272072 100039



2408 53
Go=4qo x 1 x 1 q1 9>
3 4 1 2 2bagke”*'q,
up = ky+ 1
q1 + agqre 2
- DD, + aw,D.D, f- f+b D, +aD:D, f- f =0. 2b q,, + agqye™
] ’ v = + +
5 1 0+ ao‘]zekj 1 90
D Hirota o 2baykq,cos ky + |
D'D'Dg- f > 7 g, + agysin ky + 1 3
—0,-9, "9, -9, "3 -9 k v, = 2b q,, + aoqusm ky + 1 + 4
| i 6 q, + agqysin ky + 1
X x=x y=y 1=t - .
& T _ = 2baykgysin ky +1
5 P 7 gy + agqacos ky + 1 "
f=a vt +qxtpy 7 _2b gy, + agqa.cos ky + 1
G=q xt qG=q x 1 x 1 U= g1 + agqycos ky + 1 * o
p=p ¥ % 7 _ = 2bagkgycosh ky + 1
5 Y=g+ aggosinh ky + 5
Qugz = Q19 Py + @y qiqa = 1G> Py by = 2b qu + aogysinh ky + 1 “
g, + ayqysinh ky + 1
+ bgquP,m + bqé PDyyy = PyPy 2bl 0 }21 k I
ay kg, sinl +
+ab ¢ ¢ — ¢1uq2 py = 0. 8 us = okgs s
q1 + agqycosh ky + 1 16
8
R _2b qi. + agga.cosh ky + 1
p, =% k'p 9 Us = g1 + agqrcosh ky + 1 o
k . 9 8 E=0
2
_ 919 — 19 £ k™bq19, + ab ¢\ qre = 192 2bay q,
’ a q1.9> = 419 =gt g apy + 1
10 _2b G1x + Grx QoY + l 17
2+1 Burgers o = G+ @ ay + 1
__2bpygr 41> = 19 + b ¢i G = G104
= i .
q: + q>p 1 a G192 — G192
+ .
v =2b qix qup + 9
91 + q2p
9 92 vt 9 dromins solitoffs lumps breathers instantons
y 9o 10 peakons compactons foldons
x 41 42 p
2+1 Burgers 1 2
ux yt 11
9
hy+l 2.1.
P1 = ap€
P> = agsin ky + [ g1 92 P
ps = ageos ky + 1
ps = agsinh ky + [
ps = agcosh ky + [ p =exp v — 10
Pe = agy + 1 q =1 18
ay 1 2+1 G =exp — x + wt ’
Burgers 1 2 2+1 Burgers



2+1 Burgers 2409

1 2+1 Burgers wox oyt 18
3 2+1 Buree - 20
ag =1 b:% t=0 lurgf‘rs w ox oy
ag=1 b=7 1=0
p =exp y - 10
q1 :1 19 p =exp 06y — 10
=1
g, =cosh 4 — x + wt * q. 21
2+1 Burgers ¢ =0.01 + x + wt
2+1 Burgers

e 2
N 0 g T S .
A A
~10 ¢ b RN
e s 0.0
L AR .
& iy 1,;;"';'.',7'
-5 s 30
S
i
0 20
* 3
g
10 0
2 2+1 Burgers u x yt 19
1
a[):ll):7 (=0 4 2+1 Burgers wx oyt 21
1
ay=1 b= t=0
0 2
p =exp y - 10 6
p =exp 0.6y — 10
q =1 20 -1
q, =
3 22
g, =exp — x + wt

1

2+1 Burgers N T —



2410

53
2+1 Burgers p =exp 1l -y
1 =1
5 a=1b=5 1 N
q, =exp sin x + wt 24
=0
2+1 Burgers
7 1 b=1  i=0
ay = =5 t=
7
7 0.6
?ﬁ,, E ¥
RGET AR
LORLEGERERE
-4 ’0‘/‘357{;‘: T 0.0
b 40
< SRUNOR R
0.0 .:;\0’0‘0:0‘\;“:‘:‘::';;:3\,":’0:0:0;\\
= NN
AN RS
-0.5 ' %\\%g:‘::'g :l“ "
N
AR
5 2+1 Burgers wox oyt
1
2 a=1b=> (=0
"
-10 -20
7 2+1 Burgers wx yt 24
=cosh 2
p=cosh 2y a(,:lb:% 1=0
q =1 23
g, =exp x + wi 2.3.
2+1 Burgers Y
1 .
6 aozlbzz t=0 p =siny
q =1 25
¢, =sin x + wt
2+1 Burgers
1
8 ay=1 b=+ t=0
0 2
\
‘ V&
“ v’“‘“ﬁi
N NGRS
N
R N
R RN RS R/ o
B e e )
J ,.\}\\e\ \\g,ga;/,ﬁ N 0
-10 AR R AN/ -10
N ‘ A %
N
> -5
6 2+1 Burgers uwx yt 23
ay=1 b= 5 t=0 Y
2.2.
8 2+1 Burgers wx oyt 25
1
ap=1 b= > t=0



2+1 Burgers 2411
2+1
Burgers
2+1 2+1
2+1 Burgers

Miller W Symmetry and Separation of Variables Reading Addison-
Wesley 1977

Kalnins E G Miller W 1985 J. Math . Phys. 26 1560

Dolye P W Vassiliou P J 1988 In. J. Nonlinear Mech. 33 315
Dolye P W Vassiliou P J 1996 J. Phys. A 29 7581

Zhdanov R Z 1994 J. Phys. A 27 1291 Zhdanov R Z 1997 J
Math . Phys . 38 1197 Zhdanov R Z Revenko I V. Fushchych W I
1995 J. Math. Phys. 36 5506 Qu CZ ZhangL.S Liu R C 2000
Physica D 144 97

Cao C 1990 Sci. China A 33 528 Cheng Y Li SY 1991 Phys.
Lett. A 175 22 Konopelchenko B G Sidorenko V  Strampp W
1971 Phys. Leit. A17517 louSY Chen L L 1999 J. Math.
Phys . 40 6491

Lou SY 2000 Phys. Lett. A 27794 Tou S'Y 2000 Phys. Scr.
657 LouS Y2003 J. Phys. A Math. 36 3877 LouSY Ruan
H Y2001 J. Phys. A34305 TangXY LouSY Zhang Y 2002
Phys. Rev. E 66 46601 Tang X Y Lou S Y 2002 Chaos
Solitons and Fractals 14 1451 Tang XY Chen CL Lou S'Y 2002
J. Phys. A 351293

10

11

12
13
14
15

Zhang ] ¥ Han P 2002 Acta Phys. Sin. 51 705 in Chinese
2002 51705 Zhang J F 2002 Commun .

Theor . Phys. 37 277

Zheng C L. Huang W H Zhang J F 2002 Commun . Theor. Phys.

38 653 Huang W H Zhang J F Zheng C L 2002 Chin. Phys. 11

299 Zhang J F Huang W H Zheng C L2002 Acta Phys. Sin. 51

2627 in Chinese 2002 51

2627

Yan Z Y Zhang H Q 2002 Commun . Theor. Phys. 34 365

Ruan HY Chen Y X 2001 Acta Phys. Sin. 50 586 in Chinese

2001 50586 RuanHY ChenY X
2003 Acta Phys. Sin. 52 1313 in Chinese
2003 52 1313

Zheng C L. Zhang J ¥ Wu F' M et al 2003 Chin. Phys. 12 472
Zheng C L. Zhang J ¥ Sheng Z M et al 2003 Chin. Phys. 12 11
Tang X Y Lou SY 2003 Chin. Phys. Lett. 20 335

Zheng C L Zhang J F 2002 Chin. Phys. Lett. 19 1399

Ln] XuYS WuF M2003 Chin. Phys. 12 1049

Zhang ] ¥ Guo GP Wu F M 2002 Chin. Phys. 11 533



2412 53

Variable separation solution and new soliton structures in
the 2 +1 -dimensional nonlinear Burgers equations ”

Xu Chang-Zhi' > Zhang Jie-Fang'
Institute of Nonlinear Physics ~ Zhejiang Normal University — Jinhua 321004 China
> Department of Physics  Jinhua Teacher College Jinhua 321000 China
Received 25 September 2003  revised manuscript received 27 April 2004

1

Abstract
A variable separation approach is applied to obtain the new exact explicit solution of 2+ 1 -dimensional nonlinear Burgers
equations. Using a Biicklund transformation and the variable separation technique we find the variable separation solution of the
2+ 1 -dimensional Burgers equations by the entrance of there arbitrary functions one condition function for the seed solution.
Some special type of the kink soliton solution periodic soliton solutions and lattice soliton solutions are discussed by selecting the

arbitrary functions appropriately .
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