SB33B ARSI, 20204E9 H
Vol.33 No.5, Sep. 2020

TR CH TR )
JOURNAL OF NINGBO UNIVERSITY ( NSEE )

R A O
I AT RIS T

1HIT Painlevé 44T MCHEAETY v 4k i 4 v FHAR R

EX TN

€ *
%, A%

(TR PRl BEORSRE, WHT T 315211)

% ¥ Painlevé k) 2 F — 9B X, TUARL WKL TRER PRI LS S AT
AR IO TR L RAER AR LA 4 5 00, CAVRERA R T A Painlevé R, AL
F %V KAV, NLS 2 KP FA2 414, 28 WTC . BERI. Ak AW F ik, &8 T(3+])

S 5T ARAEAD 0 BLARTE X

X§217): Painlevé 5T, & 4T ARKEAR,; K4 ST ARAEA

hESES: 0415

AR 7B TE BRGY H Tz, Bl
e BRI ik D SR Tk
b < Vi o 47 NS ST SIS 182 378 SN
frERE RS, B HAF R AR,
B AR VA B s ) R (3 1) 4R,
SR LTI A ] B AR U (D) R+ D) 4R
VWP R AEE R — BAE S 15— 2eFpk
O TRERD T PRy Ci R (2 P i o S 7 ) o 1
T Q24 AXHE Yang-Mills F7RE 250, WA N0
HEIFE YW (n+1) 4En] BRI (n > 3) .

ZeMAIHEZ L Lie J7 iU T LUK AR 2t fh it
45377 B (PDE) 214k — L8 35> 77 #2(ODE), X il
JridAsRARLNE PDE AR TR —. Dt
DR+ ZE ] BRI b 1 g, 5 LI
(I+ DA+ D ZEn] FUERSET AT LU ODE H£94k,
Riccati HF2fl Painlevé 1-VI HFHE! SA 1#2H
DLE TR (+1)FI(2+1)4E PDE. FEsZ#HH, —jn]
BRI O] LU VR & — 2 B Painlevé 1 FTH)
ODE AR, XEASTEH A RRY. F]in—2LE(1+1)
F(2+1)4En] 2 sine-Gordon J5 #£Fl Mikhailov-Dodd-
Bullough 75 fit i B VE AN LAY Riccati J7F2"™
AT, B LIRS S R o] DN IRZEAR T v 3545
MARZEAT R A5 B AR T ik AR 2,

XERFRRRD: A

MEHS: 1001-5132 (2020 ) 05-0114-07

BERTAE 2O A A nT R R 00 v TR AR B0 R
Kac-Moody-Virasoro B F1 24557,
ARG —Fh T RERY ik, I Weiss .

Tabor I Carnevale (WTC)P*14% H b7 R I
Painlevé 73 H7, MARZEAT 45 21 5 4 ] B,
Painlevé 73Tl H HSRMF5T & 7t . Bicklund A8 4
(BT). XPFRME . XA AT o] B DL S e 2R R
K1 Painleve RS0 SRIMIEHAA A H Painlevé
S M RAS BT w] BUSEARY.

1 BEBRBNEE

ST ER) n 4E n By PDE:

F(xl,xz,---,xn,t,u,uxr S ., )=0,(1)
MR R R TR T RRIE 0 = 0(x, X, ..,
x,,t) =0 PTA O] B & SAR 5, AP AR g
Painlevé P (P PEY). i 52, @I AFTE
ZF T EIT, BieT LIASE

u=2uj(pj+“ , (2)

=0

Kol u AT N 1| B ER AL o e
B XQRNQ), BB R 5w, 7S
U; = [ (0P P el U el )

jijl’“"‘jN—l’ (3)

KFs B A 2020—05-11.

T RFEAR (BT ) Wik http://journallg.nbu.edu.cn/

EE&WB: ERAKRPERS (11975131, 11675084 ) 5 T HAARRER S (2015A610159) ; TR EREIREREA 4.
E—EE FBRME (1993 -) , o, tWWEITHIA, FEmE oA, FEMITI5m: Je2tE3. E-mail: 1403421943@qq.com
“BIEEE: BRE (1957-) , B, WHTTHA, #9%, FEHTI7I: JELMEYH. E-mail: lousenyue@nbu.edu.cn



5551

A, ,eu, HEEEREL W

u,=0,(j>-a), (4)
a LSRG RE(DE) BT, Watiid, Wk 20
I —AME, IBARQ) 5@ BEw I G
B u 2RO —AM. mH, W Re=027
(O —AMi, A2IFRER T LI BT flu, =
0 H 4521, 8 FH ARSI IHE Bécklund A4
ECERETRARE, ASEITEF Ry, =0,(j=>-a) 1Y
FEAPERT, i

fi=10 .0, e, =0,
L =0)=0,j>-a. (5)
DAL A 22 i FH 48 b Je RV 0F 52 #2 (1) B9 T FRPE R
TSI FARE j b FUE—38), BTNk T7
TR u,(j = —or) B)—SEL & T HER ] FHAY.

7 FR(5) A BN R AR B 5 IR RS (1) A
[ 4ERL. S 7 T RE() AR 3) — L i 2 ] B RY,
B, FEEYE RN v BRI (1), Heh)ihi,
NG u MU T B X, x,, 1), BE—
SepEbE B AR (x,,-,x,,, ) A R, HIK, Painlevé
Je P QN%Y ek T — PR ATE R, R EE
BASE {x,,,, . x,,, } TERTE JEIF R AL i i Hh 3%
R, FEIREECE AR R B R B B AR Y J
Fr. E—PAEE R, BT 2
HNEHSE) T STEERL €N PDE AYfEH,
AL SESHAE A H AR, BT RRE ¢
AR, FEPTLISEE. Filn, B

-1

q)x +1 ¢Xn+1xn+1

g=| Lo Lo (©)
q) 2¢xn+1

T A . U, BB R
u=uE, )
Aob, AEBBE Flul u) o) LUSAHIEEEEL j,

Jorres s Pl e E502) AR VS 4057 AR
MG(6) T B 5 R T e 5

1
éx = PI - Pixn+1 é + E(PIS + Pi«Vn+1xn+1 )52 ’

ujz = 0’...,u

i=0,1,2,---,n, x,=t, (8)
A,
pe @,

b
q)xm

FWad, %5 1T Painlevé AT MIRGEAREI 33k i 2 T FEURAY 115
q)x +1%+1 X041 3 ¢Xn+lxn+l
§=— —=( ) ={p;x,.. ) )
q)xm 2 qoxm
TE Mobious 2854 T,
atbe i sbe (10)
c+do

WARALN. 5F BT o) BRIt RECE RO
AR, BRAENERAE R . S Al HARTAREINT
B RREL. R E R (DA S AR T X, , (H
FETEXA MRS 25, R EAPE 2 s
F S A & x,, . 3 —J7 T, PRAAEEAE R Y
Mg AR EER. i, M Korteweg-de Vries
(KdV)FIFEZM: Schrodinger (NLS)J7 FEHU R fAE
Pk, FTUASEITES 2 A0 FR . Darboux A8t |
sine-Gordon JE P& I\ —AMR 358 1) {4 f AR
%, wLUH PSS 2 ANl B R, B
T LA A i, MR TR &R, A
Mu, =0, j=-a, 1H23(7) Painlevé BT 22 %L
BB R ] .

BRI ARIE S X — iR B & BRI A T 4
IET, (HRAPSR BT LGS R Al i ok — Se R4
BT FBRIAN 7 AN B A RS A R AR S i
Al RUER. AR, WISRZE E B FR(1) A (2+1)
i), AR AHA B i v n] RS R  R (3+ 1) 4R
A, Tiesh R 4R 2 /0, %Rz L
2R TRENE R4 vl B, o B,
a LA KdV B2 NLS F1 Kadomtsev-Petviashvili
(KP)J7 FEH R3] —LE(3+ )RR,

2 M NLS #1 KdV FREHEE|(3+1)4EE

NLS HHE (x, =t,x, = x,x, = y) WA 2P
SRHECE R BB ] B B AL —

i, +u, —4u’v=0,

(11)

—iv, +v_—4u=0.
ARtk iE S TR, P LR AR G
ERITE. A TR S ALk 15 T
e, Mu=P+iQFlv=N+iM EXH 4 DK
¥ P, 0. NH M EFHE, FaTDBEILIT 4
Wk

M, +N_—4N’P+8NMQ+4M’P=0, (12)

—Q, + P, —4P’N +8POM +40°N =0, (13)



116 TR (BT 2020

~N, +M_ —4N’Q-8PNM +4M*Q=0, (14)

P+Q. —4P’M —8PON +40Q°M =0. (15)
TN NLS Jie ks — LU i S 2+ ) 4R,
81 LAY R ST ST RN PR

P=3 pi&"™,

Jj=0

0=-Yq",

j=0

JFHZIER] P, Q. M. N AU {x, 1} HIEREL, I8
Ry WEREL. TEETEOL TR, Gl XA IR /AT,
Po~ qp ng Flm' PEOASRAER R, BAEMZ

" ML~ e A B ,_ R
BEPR. h 7B R, WTHUm, =?',no =?', i
P P

a:_l’ (;_?I’ n(;_?I’
(16)
. B, B
2 ~ 49 Ty

BR(7). Q)F(16)F AN TR (12)~(15)Ha] LIS )
u', REEESE R
(G+D*( -4 (-3 ju, =
FiS BB g, u) )= ] (17)
A, f Ry, (R P S FIERIIRSY

TWYSLATRE G5 p) . g« Bl DT
AL
RR+R.~P
m| = _4—P|’
L __RR+R+R
1 s
i 19)
__RR+R+R
b :_4—P|’
_PR+R.-R
49, :4—P|
Al
= (2B 2B, S ER 4

2R.RR, —6FFF, +6F’F, —2F'F, +

171y 1 " lxy
3R, —6R.F,+ R +6P, K2R R), (19)

1

n; == 24 p? (_2SE4 - 2’1313P1yy
1

2R.ER, +6RRR

1y

3P +6P,F,+ P —6R,R 2R,
1

o

2P,FP, +6PRP,

3B +6P, B, + P} ~6F,F,~2P,

Lxx
1

A (-28P* -2P’P,
1

lyy
2R.RR, —6FFF, +6F’F, —2F'F, +

3R, ~6P R+ F +6R,F-2R_F), (22)
R R RO ERIEAE Maple . Mathematic 5
. R ZIFHR(17) j=0,3,4 1Y 3 MRS
B R B9, NLS J5R200 P IS B3 B T
A, U EAE SRR, TR I —Fh.
oM EEAR(19ZER, BEERAES », X
HR A A8)MI(19)aY2H 5T
PAER X —fEik, vTRefsE]l— R 50 nT#
FEH,
f1=0, j=12,56,", (23)
HTHE j=0,3,4 AL 3R SR A00 2, IX 2LT 2
g%, FrUARMEUERH SRR nT L. HAEIRIE(23)
1 j ELE /B ERY BT A . 24 7 =5 i, a9yt
AF(23), BILL& I ul =0 B Al o] AR R R A
RA IR AR A (1+1)4E NLS 520 Schwarz 2L A
XEERY. RETLIERIE(23) j = 6 BHEY P 4K, 1H
BRORAR(23) (j = 6) ARE I, AR
A FTLLEITE j =2 B9FEN.
¥ j =2 KON, HE—NEF
FUH(2+1)4ERRY
—60,0,, — 60,0,0, + 690, 60,00, +
200,00 — O30, +60,0,0,, —
3030, =0. (24)
J TUEBAR QBT R, Sesat(24) A8 ik i
— BT, RIGTEFECEHIEHER P M.
KA LML, IEBHZ LM RN P P2
FeIEBAARZRPETE 20 PR R . i FE A i
p=c’,

QK E B VOZY U 876 7w

2 p2
+B A +

—6R’F,, —2F’R, +

1 % lxy
F), (20)

’

p= (-2SR' -2R’R,

lyy

2 p2
+F R+

—6R’F,, —2F’F, +

1 % lxy
F), (2D

’

q, =

2 p2
+B A +



553

EWede, % Eid Painlevé 73T MIRHERLR vh S i ] BUSRY 117

S 6L 6L 6L S
Of S S+ 2L S e = 1+ 61 fi f o~
31, fa=0. (25)
B (25)E e XS FELE) 53T, &P Painlevé
JEITF A & 5.GRQR)HF ) a=0), ik Painlevé

JEFF P AL E REAR AR, 7 P B A
U=U./,=V.[, =G}, (26)

1 26) RN (25), AT LU 224 i % 5 72
2.
~U'V* —6U"V, —6GU*V* +6U°V*U, —
6UV’G +2U0V°U_ —V>G* +6V°GU —
VU =0, (27)
V,=G,, U =G, (28)
FREQ8) Q6 i) — B 5. IEBH RSE(27)
FIQ8)HY P VLR, il LS WTC 8
Z AR HEER)RIF. M WTC ik u] LIRS —Lt
TEQ+DHEFI G+ e A FRAEAY. By KL
JeIHE, FJF U, VLG

(29)

~
Il

DM 1
o

\‘

NN

~.

+

K8

A, ¢ RH(O) n=24H1, x,=r, x=x,
X,=y, =z, a/=0,=a; =—1.

Uy=%R, Vy =%b, G, =*L, (30)
BT DL E 0 40 Sk 043 B A =2 B 5 R A(8) SR 1
JE.

KW o) =1, KX BO)FIE®) AKX (Q27)HI
(28), FTLUUEEIE j =-LLL1 AT ATRER 4 At
PRERWEIE TR 1. j = 13RS E R BUE A
K. j=1RFRFA TS h

—4VUU, + 4V, U R =3V,UV, +

VUV B +6UGP, =2V U B, +

2RV, U, ~6V,UsR =0, €Y
UyhR. -G,A,. +Uy, -G, =0, (32)
VOR)Z - GOPQZ - GOy + VOt =0. (33)

H X GOF =2 HXOBRESE B G1)~33)H)

PRSI D). WA, 4 MERERE V.
U, H G, E 2 AIFERQO) BRI, BHR27)
= PDE M (28) A PN i e & —F PDE, N
FRATE Painlevé B9 REUHTFE 4 4~
TR RS T)FI28)HRA PR, mx(23)&—4
QDA BUER, XSRS EBA R A,
i LA P EmadiEak.

¥zl — B H T R427)M©28)H, 15
FHA P HFMGHD)4ERRL. U, =V, =G, =0,
EEPEEE

W UGR,. VU R +2U VU, —6U V5 G,, ~

6V Uy B, =V Gy + 6V R.U; +6U, VG, +
6U, Vy Uy =6U, Vs G, = VU, SR ~
3V, Uy, —6UV,, =2V B.UU,, —
RV;UsR_ =0. (34)
F ()RR (34T
—12¢/9, 0! —120]66,¢" +1246.¢,9.. -
126/0,0,0,+460.0,0... —2¢,67¢.+
12¢/0,0,6.. — 64,0, — 647606, +
12¢.0.0.0:9, —3¢24,¢,=0. (35)

R B RGBS RE—ADGH)LER R BUERY, H P
PRI LA R 0 7 750E R, X B RS T i S ad
TR T LR P BT EIIERY.

FTORINE KAV IES, KdV HHE (x, =1,
X, =X,X,=Y)

u, +6uu, +u =0 (36)
TEY AN iz, DA 8 B AR 7T
KdV 8, B 5e H— A7) i R R
SRR P PRI, I ATEL IR ) AT T LA
]|

0xx

a=-2, u, =-2P". (37)
K(7) . @REGTHIRAK GO, WTLISH] Y,
bR R
(+DU = —6)u; =
SIS BB sy, sui )= ff (38)
I RN LSS u) 19 5% R 5K
u, = —%(41345 +4P’P
6P

lyy
1

+F’F, +4F’R, +

Lxy

2RR, R, +4RA

Lxx

+RE-3R), (39)



118 TR (BT 2020

@ Rz RSB b, FHEide%
ARG n LI E)
2L A 3L 6L LSS+

3o+ 1. =0. (40)
2% & Al B A 4
{/,=U.1,=V.1, =G}, (41)

FR@ DN (40), TR R
UV +4U UV 30U -6U UV VP +
ur‘G-3uirt=o, (42)
U=6G,V=G, (43)

HXMHEINE, BIF U, vV Al G, @ik
FroT L2

Uy=%R, V,=%h, G, =%k, (44)
BT ENIRETE j=-LLL14, j=-181dt
P55 & MBUERAA XM, j=1MFR&HTUSE
H

10R°U Y/, +4RU Yy —6RPU,V, ~

6RRU,UV, =3RR.UV, +3RP.UV, +
6P UU, +3PR.UV, ~3PPB.U,; -
AUV, =AU ViU, = 2R UV =0,  (45)

-G,h. +U,f. =0, (46)

—G,P.+R.V, =0. (47)
GUESER(45)~(AT) IR F AT 2 1. 2504,
TFERG(A2)MAE3)EA P W, m(40)&—4
GHDZE BUER, XSRS EHA A,
i HIA P PER.

Yzl — 2 B H T R 40(42)f(43), 15
HA P HEFAGHOLERRL. U, =V, =G =0, 1]
DECE

2R'BS-3R'P.+2R'P}P_. +6R'PP.P,_ -

RP'R.-4RP/R_~P'F=0. (48)

F5@)FI(9) RN (48) 1T 15

~B,0,0. — 44209, +4620.9.0,9., +

302, +6429.0.0,9,. + 642969, -
3620)0,. —160.9.9.62¢, +
392910, =0. (49)

IRZS Sy UER(49) 2 — AN B+ 4ERY n] LAY,
P o] LUHAH R 7 7205 ERH. fd 2 g A
2L Lie 7718, nTLIAR 92 —2L2+1)

HEn] PSR,

R H IR 7518, PT LU oAt R4t R 48 %
BVF L4l RS, B, N KP R sRARHY
Painlevé 0] FHf7R120]

80°0.0.48. s + 400070 Duss — 3020007 +

3¢;4¢:4¢222 - 6¢z2¢x2¢;‘4¢xx¢zz + ¢z4¢[¢:4¢x -
201070 snsnsos — 40200y +
3‘72¢j¢;¢:4 + ¢:¢j¢x24x4 =0. (50)

3 BE5We

ARSCNGAR L o] BRI RN i 2, K bR
WTC Painlevé JEFYRREIHE —BRITER, [HHiH
JRIF ZECER AR, Tl 7 N R R
3 S ASAI Bi%, M KP, NLS fil KdV 72
Wk, MRS T HA P SRR AR (3+1)
AR, BARIX — i @ A AR R ] X —
FAEA b, AR R BA R AR
AEPER)—SUHY Painlevé JEIF R ZIRY, (HREA
SR TG B — A HLISE P AR () W] B, (AR
AR TPAG IR . B nt, AR X —fix
BB T L 4N Painleve R AVELRY, 1 HIR KA
KIS

SERZHAEHEZ M Lie 7R EEaE0) %
o EASLR Ak Ry — SO AR GRS BUAERGE HL ] LA
ARREAR RS p A5 2] A,

BT SE bR B A (8] 2 B+ D) 4R, HANENE
GHDZAEINFfi, PSR E]RY) Painleve WAL
HIT B — T

BECHEk:

[1] Dolan L. Gauge symmetry in background charge
conformal field theory[J]. Nuclear Physics B, 1997,
489(1/2):245-263.

[2] Loutsenko I, Roubtsov D. Critical velocities in exciton
superfluidity[J]. Physical Review Letters, 1997, 78(15):
3011-3014.

[3] Tajiri M, Maesono H. Resonant interactions of drift
vortex solitons in a convective motion of a plasmal[J].
Physical Review E, 1997, 55(3):3351-3357.

[4] Das G C, Sarma J, Uberoi C. Explosion of soliton in a
multicomponent plasmal[J]. Physics of Plasmas, 1997,
4(6):2095-2100.



5551

EWede, % Eid Painlevé 73T MIRHERLR vh S i ] BUSRY 119

[5] Gedalin M, Scott T C, Band Y B. Optical solitary waves
in the higher order nonlinear Schrédinger equation[J].
Physical Review Letters, 1997, 78(3):448-451.

[6] Weigel H, Gamberg L, Reinhardt H. Polarized nucleon
structure functions within a chiral soliton model[J].
Physical Review D, 1997, 55(11):6910-6923.

[7] Chiueh T, Woo T P. Discoid solitons and solitary wave
trains in an expanding collisionless local universe[J].
Physical Review E, 1997, 55(1):1048-1059.

[8] Huang G L, Wang D Y, Wu D J, et al. The eigenmode of
solitary kinetic Alfvén waves observed by Freja satellite
[J]. Journal of Geophysical Research: Space Physics,
1997, 102(A4):7217-7224.

[9] Das G C, Gogoi M, Deka P. Characteristic aspects of the
stability of Kadomtsev-Petviashvili solitary waves in
plasmas[J]. Planetary and Space Science, 1994, 42(11):
993-999.

[10] Niiyama A, Koshiba M. 3-dimensional beam propagation
analysis of nonlinear optical fibers[J]. IEICE Transactions
on Communications, 1997, 80(4):522-527.

[11] Kalinikos B A, Kovshikov N G, Patton C E. Decay Free
microwave magnetic envelope soliton pulse trains in
yttrium iron garnet thin films[J]. Physical Review Letters,
1997, 78(14):2827-2830.

[12] Ablowitz M J, Clarkson P A. Solitons Nonlinear

Evolution Equations and Inverse Scattering[M]. Cambridge:

Cambridge University Press, 1991.

[13] Fokas A S. Inverse Scattering of first-order systems in the
plane related to nonlinear multidimensional equations[J].
Physical Review Letters, 1983, 51(1):3-6.

[14] Bluman G W, Kumei S. Symmetries and Differential
Equations[M]. New York: Springer, 1989.

[15] Clarkson P A, Kruskal M D. New similarity reductions of
the Boussinesq equation[J]. Journal of Mathematical
Physics, 1989, 30(10):2201-2213.

[16] Lou S Y. Similarity solutions of the Kadomtsev-

equation[J]. of Physics A:

Mathematical and General, 1990, 23(13):L649-L654.

[17] Ramani A, Grammaticos B, Bountis T. The Painlevé

Petviashvili Journal

property and singularity analysis of integrable and
non-integrable systems[J]. Physics Reports, 1989, 180(3):
159-245.

[18] Lou S Y. Deformations of the Riccati equation by using
Miura-type transformations[J]. Journal of Physics A
General Physics, 1999,30(20):7259-7267.

[19] Lou S Y. Searching for higher dimensional integrable

models from lower ones via Painlevé analysis[J].

Physical Review Letters, 1998, 80(23):5027-5031.

[20] Lou S Y, Xu J J. Higher dimensional integrable models
from the Kadomtsev-Petviashvili equation[J]. Journal of
Mathematical Physics, 1998, 39(10):5364-5376.

[21] Chen L L, Lou S Y. Higher dimensional integrable
models with Painlevé property obtained from (1+1)-
dimensional Schwarz KdV equation[J]. Zeitschrift Fiir
Naturforschung A, 1998, 53(8):689-692.

[22] Lou S Y. KdV extensions with Painlevé property[J].
Journal of Mathematical Physics, 1998, 39(4):2112-2121.

[23] Lou S Y. Conformal invariant Painlevé analysis and high
dimensional integrable models[J]. Science in China
Series A: Mathematics, 1999, 42(5):537-545.

[24] Ruan H Y, Lou S Y, Chen Y X. Conformal invariant
expansion and high dimensional integrable models[J].
Journal of Physics A: Mathematical and General, 1999,
32(14):2719-2729.

[25] Yang J S, Lou S Y. Solitary wave solutions of high order
scalar fields and coupled scalar fields[J]. Zeitschrift Fiir
Naturforschung A, 1999, 54(3/4):195-203.

[26] Lou S Y, Xu J J. (3+1)-dimensional Painlevé integrable
models from (1+1)-dimensional KdV equation[J]. Acta
Physica Sinica, 1999, 8:S280-S284.

[27] Lou S Y, Yu J, Tang X Y. Higher dimensional integrable
models from lower ones via Miura type deformation
relation[J]. Zeitschrift Fiir Naturforschung A, 2000, 55:
867-876.

[28] Lou S Y. Deforming the lower-dimensional solitons to
higher dimensional ones[J]. Communications in Theoretical
Physics, 2000, 34(4):649-654.

[29] AR, FIH Miura BURRTASRER 3] mgkn] BURES
[7]. #HEEAR, 2000, 49(9):1657-1662.

[30] Yu J, Lou S Y. Deformation and (3+1)-dimensional
integrable models[J].
Mathematics, 2000, 43(6):655-660.

[31] Lou S Y, Tang X Y. Equations of arbitrary order invariant

Science in China Series A:

under the Kadomtsev-Petviashvili symmetry group[J].
Journal of Mathematical Physics, 2004, 45(3):1020-1030.

[32] Lou S Y, Yu J, Lin J. (2+1)-dimensional models with
Virasoro-type symmetry algebras[J]. Journal of Physics A:
Mathematical and General, 1995, 28(6):L191-L196.

[33] Lou S Y, Lin J, Yu J. (3+1)-dimensional models with an
infinitely dimensional Virasoro type symmetry algebra[J].
Physics Letters A, 1995, 201(1):47-52.

[34]Lou S Y, Yu J, Lin J, et al. Macro-experimental
observation of the staggered mode in lattice system[J].
Chinese Physics Letters, 1995, 12:400-403.



120 TR (BT 2020

[35] ¥R, A0ZE, ARBL. BAATT74E Virasoro BIFRAEL
(1 G+DAERTBUSLRI[]. PyBE2AR, 1996, 45(7):1073-
1080.

[36] Lin J, Lou S Y, Wang K L. High-dimensional integrable
models with infinitely dimensional Virasoro-type
symmetry algebra[J]. Communications in Theoretical
Physics, 2001, 35(1):7-10.

[37] Lin J, Lou S Y, Wang K L. High-dimensional Virasoro
integrable models and exact solutions[J]. Physics Letters
A, 2001, 287(3/4):257-267.

[38] Weiss J, Tabor M, Carnevale G. The Painlevé property for
partial differential equations[J]. Journal of Mathematical

Physics, 1983, 24(3):522-526.

[39] Conte R. Invariant Painlevé analysis of partial differential
equations[J]. Physics Letters A, 1989, 140(7/8):383-390.

[40] Kudryashov N A. Method for deriving rational solutions
of some nonlinear evolution equations[J]. Journal of
Physics A: Mathematical and General, 1997, 30(15):
5445-5453.

[41] Lou S Y. Conformal invariance and integrable models[J].
Journal of Physics A General Physics, 1999, 30(13):
4803-4813.

[42] Lou S Y. Search for high dimensional integrable models
[J]. Science in China Series A: Mathematics, 1997,
40(12):1317-1324.

In search of higher dimensional integrable models from lower ones
via Painlevé analysis

WANG Xiaobo, JIA Man, LOU Senyue’
(' School of Physical Science and Technology, Ningbo University, Ningbo 315211, China)

Abstract: Extending the Painlevé approach to a more general form, one can obtain infinitely many new
integrable models in the context that they possess conformal invariance and the Painlevé property in any space
dimensions from a given lower dimensional integrable model. This paper mainly focuses on taking the
Korteweg-de Vries, nonlinear Schrodinger and Kadomtsev-Petviashvili equations as simple examples, some
explicit (3+1)-dimensional integrable models are given using the methods proposed by Weiss, Tabor, and
Carnevale, as well as through truncation expansion and the leading order analysis.

Key words: Painlevé analysis; higher dimensional integrable models; lower dimensional integrable models
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