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w(x,y, 1) = F(x,y,1,0(Z)), Z= Z(x,y,1), (2)
Kz . 0(Z) : . [1].
w(v 1) = alx,y, )+ Bla,y, )Q(Z),  Z= Z(x, 1), (3)
a B z x oy ¢ ,0(7) VA .
MATHEMATICA, (3) (D ,

ust + 6(ui+ Ulive )+ Uor + g4u}9'+ 6fux — (f + 132) =

BZI0™ + (4BZ3+ 6BZiZu ) Q@+ (BZZi+ 6aBZ: + 6BuZi+

12BZZu+ BZiZuo+ 3870+ ¢'BZ7) Q"+ (BZi+ BZi+ BZu+

12087, + 12aB.Z,+ 6087, + 4BuiZe + 6BuZu + 4BiZuci + Blivn +

2g4@Zy+ g 7, + ¢ BZ,) Q’ + (B4 Buw + 1208 + 6aB, +

6a.B+ g'B,+ B )0+ (6B, + 6B7)Q°+ (12BBZ, + 6B°Z, +

12887, ) 00" + 6822200  + 68°Z20"* + ( u + Qe + 600 + 607 +

glay+ Ga-f '~ 177 =0 (4)
“> z y 4 0 z .0

/1

7 . 0 ( Bz} , Z, 20

4B.Z1+ 6822 = BZIPI(Z),
BZZi+ 60B72 + 6B. 72+ 12BZ 70+ BlZuw+ 3873 + B2 = BZIPy 7),
BZ + BZ,+ BZu+ RabZ + 12a87, + 607, + 4B Zi + 6B.Zu +
ABZ i+ BZuw+ 28*BZ,+ *BZ, + 6fBZ = BZIP3(2),
B+ Buw+ 1208 + 608, + 6a.B+ g*B, + 6/B = BZIP4(Z),

688, + 682 = BZiPs(Z), >
1287, + 68°Z. + 12887, = BZiPs( Z),
6822200 = BziP:(Z),
68’22 = BZiPs(Z),
Qi+ O + 600 + 600 + ghay, + 6fa - f = 12> = BZIPo(Z), )
Pi(Z)(i= 1,23 ..9) Z . (5) aBZ Pi(i= 12 -,9)
. , Clarkson  Kruskal , :
1 alx, y,t) = aofx,y,0)+ Blw,y, 1) Q(Z), Q=0
T(Z) " T(Z)- Q(Z))*
2 Blx,y. 1) = Bo(x,y,1)Q(Z), Q=1 T(Z) "~
T(Z)/Q(Z))

3 Z(x,y,1) QZ)= w(x,y, 1) . 0Q(Z) ;
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0(2)= 2( Z7/Q(2))¢
1~ 3, (5) (
)
Pi(Z)= PoZ)= Ps(Z)= Ps(Z)= 0, P3(Z)= MZ+ N, (6)
PA(Z) = M, Pa(Z) = Pu(Z) = 6 Poz) = - MEENE (7)
u(x.y.t) == ool PP M)+ g'xBe M)+ PO(2). (8)
Z(x,y,t)= a0y, t)+ Ny, t), (9)
By- Mg *P= 0; (10)
M+ Q+ 6P- (MA+ N)P' = 0; (11)
M N PNy (10) (11)e (5) ~ (7)
(4), (2+ 1) _ Kadomtsev_Petviashvili (1)
0"+ 600" + 607+ (MZ+ N)( + 2MQ - %(MZ+ N)’= 0 (12)
1 M=0N=0 |, (10)  (11)

Aly, t)= ki(t)y+ kao(t),

Nyot) == gg [(ku+ 6f by’ 3hkas 6 k2)y’+ ka(t)y + ka(1)],

k= ki(t)(i= 1,23,4) 1 . (8) (9 (12) 24 1
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1
u(w,y,t) = - —6(k1y+ k2)z[(k1y+ k2)(krwy + ko + M) +

giki+ NPT+ (kiy+ k2)Q(Z),
Z= (kiy+ kyx - %g_4[(ku+ 6f k1 )y + 3(ku+ 6 ko) y>+ ka(t)y+ ka(t)]
Q(Z) Z

0"+ 600" + 60 %= 0 (13)
(13)
2
i—Z%+ 30°+ aZ+ b= 0 (14)
a=0 ,0(Z) Weierstrass . (14)  Painleve ] Lol
2 M=0N Z0 (10)  (11)

By, t) = ki(t)y+ ka(t),
N = 3log-4[Nk12(k1y+ F2)C— S(y+ kakil) = 0f(y+ kaki')] +
ks(t)y + ka(t), (ki Z0, ki, Z0)

Y= TN 6 kam kooys by kiUl (k= 0
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ki(t)(i= 2, 3, 4) t . 2+ 1 Kadomtsev-
Petviashvili (1

I S .
u(x,y,t) = - 6k + kz)Z[(k1y+ ko) (kioy + kax + No) +

ki + M)+ (kiy+ k2)*Q(Z),
Z= (kwyy+ k)x+ N(y.t) (i=1,2)

Q(Z) Z

0"+ 600 + 6Q %+ NQ - % = 0 (15)

(15) Painleve I el

3 M#Z0 , N= of (12) AT A N/M)
(11)

[g—ﬂz: TMg P k1), (16)
ks(t)

31 ks(t)=0 , (16

Py, 1) = J%gm k(1) )7, (17)
(17) (10),

My, t) = ko(t)(y+ ke(t))">+ ks(t)(y+ ko(t))*hs(t)+
Ko(t)(y+ ke(2))"?

ke(t) = 2IJ7k9(z)g3dt

ks(t), ko(t) 1t 2+ 1_ Kadomtsev_Petviashvili (1)

u(x.y.t) == ool PP M)+ g'xBe M)+ PO(2).
Z(x,y,t)= a0y, t)+ Ny, t),

0(z) 4
0"+ 600"+ 607+ MZQ + 20 - THQ* = O (1)
(18) Painleve IV .
3.2 ks(t) Z0 ks(t) = %Mzg_‘“
ot = Fr T
(16)
[g_f] T Tt - 3ue e 3u%)

Ply. t) ; (8) (9) (11), 2+ 1
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Kadomtsev_Petviashvili (1) , Q(7) (18)
, (2+ 1_ ) , 2
+ 1 Kadomtsev_Petviashvili s Painleve | Painleve II
Painleve [V 2+ 1 R 2+ 1
[7] .
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Similarity Reductions for 2+ 1_Dimensional Variable
Coefficient Generalized Kadomtsev_
P etviashvili Equation

Yan Zhenya, Zhang Hongging
(Institute of Mathem atical Science, Dalian University of

Technology , Dalian 116024, PR China)

Abstract: With the aid of MATHEMATICA, the direct reduction method was extended and applied in
2+ 1_dimensional variable coefficient generaized Kadomtsev Petviashvili equation(VCGKPE). As a re-
sult several kinds of similarity reductions for VCGKPE are obtained which contain Painleve | ,

Painleve Il and Painleve IV reductions.

Key words variable coefficient generalized Kadomtsev Petviashvili equation; direct reduction
method; similarity reduction



