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Z}, B F R AN

[Ly, Lin]) = (m —n)Lyin, [Ln,Ym]=(m—=n

[Ln7 Mm] = mMm+n7 [Yn; Mm] = [Mn; Mm]

Woins Yo, Y] = (m —n) My,
0.

18 SV NH {L;,Y;, M;} ik =4t m]. SY KT Cartan 7% CLy A 7%
SV = BiezSV;.

EX 2.2 8] Poisson 0¥ (A, x, [, —]) &K C ER—rmmEasial A, FEEARECkR
o+ FBERERE [—, -], Hili & Leibniz EN: (2,2 xy] = [2,2] x y + 2 * [2,y],Vz, ¥y, 2 € A.
FeTE « T e gE AR, MIFR Poisson AAHUR 45 & 1, 45 vk + i R 8 Hefd, IR Poisson 14X
SEATHIN.

3 K SV LR Poisson 4544

A5 Schrodinger-Virasoro AXE_FH Poisson £5#4. £ & B AR ZIEL S
Poisson &5it), #E1 T 45611 TE.

SIFE 3.1 HAEFMRE SV FAAAE MBI «, 15 (SV, x, [—, —]) BN —A> Poisson
RE, W SV, +SV; C SViyj, Vi, j€Z

W S EEM eSSV, yeSV;, A

I N

B 2 Yy < SViJrj. Jﬂﬂ, XULE%'?EI’J 1,] € Z, %Izﬁ SV, * SVJ - SViJrj.
EIE 3.2 SV LHALAT Poisson Z5##E A I R

Ly, *L,=ci(m—n)Lyyn, Lp*xY,= (% —n)e1Yman,
Ly« M, =—cinMy i, Yy xY, =ci(m—n)M, i,

Yo * L, =(m— g)
Y, x M, =M, «M, =M, xY, =0,

c1Ymin, My * Ly =comMy, i,

Vm,n € Z, HH ¢, € C.
IE ARIESIEE 3.1 %0 M, « M, € CM,, ., HIATRE

Ly, % Ly, = @mnLitn + bmnYmin + CmnMimgn,
Ly, Y, =dmnLmtn + €mnYmin + fronMmstn,
Ly, * My, = gmnLmsn + B Ymtn + o Mimtn,
va * Yn = jm,an-i-n + km,nY;rH-n + lm,an-‘rna
Yo ¥ Ly, = 0y Lonin + Dmon Yman + @ Mpm4n,
Yo * My, = roy nLintn & Smn Yman + tmn Mot
My, * My, = Uy e Mg,

My, * Ly, = Uy n L + Wiy o Ytn + Tonon Mt

Mm * Yn - ym,an+n + Zm,nYern + 6m,an+n-
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N> 10 A RAUER] E B
53% 1 Eﬁig afm,nv bm,na cm,n~ EBH: [Lkv Lm * Ln] = [Lka Lm] * Ln + Lm * [Lka Ln]a

(m+n—Fk)amn,=(m=—Kk)amikn+ (10 —k)amnik, (3.1)
k

(m+n-— §)bm,n = (m —E)bpmikn + (0 —k)bmntk, (3.2)

(m+n)cmn = (Mm—Ek)cmikn + (0 —E)Cmnik- (3.3)

£ (3.1) RPHE = n, 5 mapn = (M — n)amyn,. T2 220 = % =c. Wamn, =
cifm—mn),c; € C. 1E (3.2) KNP m =n =k, 13 3kbey = 0. B by =0, &k #0;
Wom =kn =01 500 = —kbpm. BIH bno =0, k#0 Mm=n=—k,
3 —=3kb_j_p = —2kby_j, — 2kb_jo. MW by_, =0, k#0; Wm=n=0k#0, 17
~Eboy = —Kbyo — kbog. T boo =0, k#0 Hn=k=—m 8 —Lb_, = —2kb,.
WA b_rr =0, k#0; mIGHE (3.2) XPHm =0,n#0,n+k#0, 4 (n— %), =
—kbgp + (0 — E)bopin. TRH —kby,, =0. Hk, SHEEKI m,n € Z, 4E b, = 0.

E (33) XMWk =n=-m#£0, 50 = —2ncy,. KWy, =0, n #0; B
m=0n#0n+k+#0,10=—kcpn Wecrn =0 n#0, k#£0, n+k+#0; H
k=m#0,n=0,18mecno=0 T&EHCuo=0, m=#0;Wk=-m#0n=0,1%
2¢00 + Cm—m = 0. TIE oo = —2c00, m #0. 7£ (3.3) XFHk=-3,m=2,n=11
3¢ =511 +4c 99 = —18cqp, M caq =0, Bl oo = 0. T4&, SMEEM m,n € Z, &H
Cmn = 0.

FB2 BT dons €mms frone HT [Liy Loy # Y] = [Liy L] # Yy + Ly * [Li, Y,

k
(m+n— k)dm’n =(m— k)dm+k,n +(n — §)dm’n+kv (3.4)
k k
(m+n-— §)em,n =(m—k)emirn+ (n— i)em,n%, (3.5)
k
(m + n)fm,n = (m - k)fm+k,n + (n - §)fm,n+k~ (36)

12 (3.4) KW m =k #0,n =0, —2dpnm =0. Hdpm=0 m#0; Bm=-—n#
0,k=2n, 13 -2nd_,, =0. Hd_p,,=0, n£0Wm=~k=-n+#0,1—-3md,o,=0.
MWAH dpo=0, m#0; I m=n=—k#0, 15 2mdy,, = 0. Ktk

dom =0, m#0; (3.7)

Wm=0n=Fk#0,1 2do2, =0. T/ do2n =0, n#0 Bm=0k=-n#0,15
2ndo,n, = Sndoo. TREH (3.7) X, A do, =0, n#0. BELE (34) NP n=0m+#
k#0, 1 —2d, =0 WA dpyr =0, n=0, m#k#0 T2 X ERSERER
m,n € Z, #H dpn, = 0. 1E (3.5) XHH &k = 2n, 1§ mepn = (M — 2n)emionn. T 1
g = g = Cy. Bl e = Co(m —2n),co € C. 1E (3.6) B m = —n # 0,k = 2n,
5 =3nfon=0. H fan=0 n#0HWm=~k#0,n=08mfno=—2fnm T&
frmo =0, m#0; BWMn=0m+#0m+k#0, 8 -5f,,=0 WHf,e =0 n=
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0, m#0, m+k#0;WMm=n=0k#0,10=—kfro—%for BMH for=0, k#O0.
£ (3.6) KHTHLE = —m #0,n =0, 13 mfrno =2mfoo+ % fn,—m- B

fm,—m:_4f0,07 k:_m#07 n=0.

BATE (3.6) AUk = —3,m =2,n =113 3fo1 =5f 11+ §fa2 = —30fo0, M f21 =0,
It fo0 = 0. TR, XHEEM m,n € Z, #H frn =0.
BB HE Gons by i BT [Li, L 5 My] = [Li, L] % My, + Ly 5 [Li, My,

(m +n— k)gm,n = (m— k)gm—&-k,n + NGm n+k; (3.8)
k

(m+n— §)hm7n = (m — kE)hmskn + Nl ntks (3.9)

(M A+ 1) = (M — k)imtkn + Wim ntk- (3.10)

£ (3.8) XHHLn =0, Hm # k15 9o = gmiro T2H

gm0 = Jo0, M E L. (3.11)
£ (3.8) XHHLm =0, 15
kgk.n = (kK —n)go.n + NGon+k- (3.12)
Lk =—n, N
NG = —2Ng0,n + NYo 0- (3.13)

7F (3.8) XAFE bk =m, 12 gmn = Gmmin,n # 0. Bn = —m # 0, FIH (3.11) KB g —m =
goo,m € Z. &4 (3.13) RE gon = goo, n € Z. FH (3.12) BIFE, SHEZW k,n € Z,
H Gk = goo- 2 3= goo, WH gmn = c3,myn € Z. 1£(3.9) XHFE &k =m # 0,n =0,
F Zhyo = 0. W hypo =0,m # 0; Wk =m=—n, # —2h, _,, = —mhyo. TRHAE
Bin,—m = 0,m # 0; Blm = —k # 0,n = 0, 13 3mhy, 0 = 2mhoo. FIE, hoo = 0,m # 0; |
n=—k#0,m=0,1F 2nhy, =0. H ho, = 0,n # 0. FLE (3.9 RFWm =n = —k,
3 2mhm = 0. WA hypm = 0,m # 0. BJEE (3.9) NP m =0,n#£0,n+k #0, 14
—khpn = 0. B4 by, =0,n #0,n+k # 0. FIEEE, XTI m,n € Z, #F hpn = 0.
XTF(3.10) R, B E = m, 13 (m + n)imn = Nipmmin. HIEATHEH “"T" = Z’;n%j;" =cy. W
I = Can,cq € C.
BBA WE Jomns kmony lnn- BT [Li, Yo Y] = [Ly, Y] # Y, + Yy, 5 [Ly, Vi),

k k k
(m +n— E)k’m,n = (m - §>k'm+k,n + (n - §)km,n+ka (315>
k k
(m + 'I’L)lmyn = (m — §)lm+k,n + (TL — §)lm,n+k- (316)

7 (3.14) XHFHUn =0,m =0,k # 0 18 —kjoo = —Ejro — Zjos. TRA
2 2

Jko + Jok = 2jo0, Kk #O0. (3.17)
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£ (3.14) XFW m = n, k = —m 13 3mjmm = 3Mjom + 3Mjmo. MRS (3.17) 3K, FATHT
LATS 2]

jm,m = j0,0a m € 7. (318)
7E (3.14) KHPHLE = 2n,n = —m 18 2mjpm = 2MJ . H (3.18) 3, ATLATS 2
jm,fm = j0,0; mE Z. (319)

T:E (314) ﬁl:'jﬁ'x k= —n,m= 0 ?T—EJ[‘ 2nj0,n = %j—n,n + %nj0,0’ EI] 4nj0,n = n.j—n,n +3nj0,0- E
H (3.19) X, Ar43 3

Jon = Joo, ™M EZ. (3.20)
B jon = joo, 286 (3.17) 3\, ATAN
Jn,0 = Jo,o- (3.21)

£ (3.14) XHH k= 2m,n = 0 13 —mjmo = —Mimom. G (3.21) X, 1FH] joom =
Joo,m € Z; Wk =2n,m = 01§ —njo, = —njonn. &6 (3.20) X, 7132 jon . = Joo,n € Z.
B, 7E (3.14) K Hln = 0,m # 0,m+k # 0 32 (m—k)jimo = (m—2)jmiro— Ejms. FF
gity (3.21) 3, AI1RE Lo = £y B ook = Joo, k # 0. Z5 LFTR, SHEREM k,m € Z,
A rm = Joo- 2 s = joos WH jmn = cs,m,n € Z. 1F (3.15) XFH m = n,k = 2n 5
Mkym = 0. THRA ko =0,m #0. B m =n=—k 1530 = 3mko, + Smk,o. M

k‘o’m + km,O = 0, m 7é 0. (322)

Wm=n=—-k10=3mkom+ Smkno. B kom + kmo =0,m #0; Mm=n=07%
—Ekoo = —Ekio — Skoy. Bt koo =0, k#0; B n=0k=2m+#08 —mkyom =0
TRHA kmom = 0,m # 0; Wm =0,k =2n # 03 —nky,,, = 0. W kyppy = 0,m # 0; B
n=2m,k=—-m4%0=3mkoom =0. WH koom =0,m#0; Wm=0,n=Fk% %k, =0.
H ko =0,n # 0. H&iE (3.22) NAIMF ko = 0. F7E (3.15) XtPBlm = —k,n =015
0= 2kp—m. T kpm—m = 0,m # 0. &JafE (3.15) HPH m = 0,n # 0,n+k # 0 153
— Bk = 0. TRk = 0,k # 0. B, SEREI m,n € Z, #H knn = 0. X T (3.16)
X, Bk =2m, B (m+n)lpnn = (n—m)lpniom. HILATHEH lem = dmantzm oo g

n+2m—m

L = cs(m —n),c € C.

BBS WE 00 D G KT B 2 BRI, 4
= 0, pmm = c7(n — 2m)’ Qm,n — 0’ cr € (C

Om,n

i'q% 6 %% Tm,nysm,natm,n- E{Hﬂ: [Lkaym * Mn] = [LknYm] * Mn + Ym * [Lk:a Mn]a

k
(m4+n—k)rm,=(m-— 5) metkn + P m ks (3.23)
k
(m+n-— §)sm’n =(m— §)sm+k7n + NStk (3.24)

k
(m+n)tpm, = (m— E)tm+k’n + Nty etk (3.25)
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7 (3.23) XM n =0,k =2m 5 —mr,0 = 0. W
Tmo =0, m#0. (3.26)
T:E (323) ﬁEPE'X m=n = 0 ??Ej“ —kT’070 = —g?‘ho. I)_I\Uﬁ 7'070 = O, /{ ?é 0 E (323) ﬁEPEX
m=n#0,k=—m133mry,, = Smro, +mrye. T7&
3
3rmm = §r07m + Tmo, m#O0. (3.27)

£ (3.23) RFEUm =0,n =~k 18 2nro,, = Zr_p . M
Argn =7T_pn, n#0. (3.28)
7E (3.23) B m = —n #£ 0,k =2m 13 —2mrp, —m = —mrp . WH
2 —m = Tmm, m#0. (3.29)
7E (3.23) Xl m =n # 0,k = 2m 13 dmrp, . = 2mr_p,  + My — . FTEL
Armm =2y 4+ Tnems M 0. (3.30)

254 (3.28), (3.29) 1 (3.30) AR Trpm = 1670,,. KEHACN (3.27) KL S (3.26) 15
vy = 0. HIA 10.m = 7—mm = Tm—m = 0. FE (3.23) XA m =0,n#£0,n+k#0
3 (n—k)ron = —5r, +nro . HH o, =0 ATEL XERN k,n € Z, H ry, =0. Fik
B rmn=0mneZ 1 (3.24) XHFW n=—-m=#£0,k=2mHF —ms, _m =—mSmm. N

Sm.—m = Sm.m, ™M 7 0. (3.31)

7t (3.24) XHFln=0k=-m 5 %msm,o = %msop. H Smo = 800, m € Z. 1E (3.24)
HFHUm =n,k = —2m 13 3ms,,.m = 2MS_pm + M —m. i (3.31) A5

Smm = S—m,m = Sm,—m, M 7é 0. (332)

7 (3.24) W m = —k,n =m 13 3ns,,, = 2nson + nsno. Bl smo = s0,0, T/

5 3

L +nspo, n#O0. (3.33)
7E (3.24) KB n = —k,m = 0153 2nson = 25_nn + nsoo. FEEAAN (3.33) XAT15

5

n
§”Sn,n = 58777,,71 +2nspp, n#0.

FEEA (3.32) B Smm = S—mum = Sm.—m = S00, m € Z. FILTE (3.33) Kl 15

S0,m = 50,0, m € Z. (334)

£ (3.24) XM m =0n#0n+k #0078 (n— %)son = —Eskn + nsopr. FFH (3.34)
KBPAT 1S, SMEEW kyn € Z, H sk = So0- 2 s = S00, WA Sy = cg,mn € Z. {E
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(3.25) Xl n = 0,k = 2m 13 mtyo = 0. Wty =0, m#0; Wn=-mk=2m1F
Mt = 0. WA tym =0, m#0; Wm=n+#0k=—-m13 3Imty,, +mtno = 0.
ftom =0, m#0; Wm=—k#0,n=071 3Imt, = 0. ?;Etoo_o m # 0;
Wm=0n=-k+#0% %t_,, =0 %Efﬁt_n,n_o, n # 0; J&Ja1E (3.25) L
m=0,n#0,n+k#01M —5t,, =0 Bt,, =0, k#0. T2 MEEMN m,n € Z, #
A tmn = 0.

BT E wpn. RIEFERX [ My, Ly, x M| = [My, Ly, % M, + Ly, x [My,, M,], A

C3Mm+n+k = Mm+k * Mn, k 7é 0.

AR, SHMEER m,n € Z, H tmn = cs.
ig% 8 Eﬁ% Um,ns Wm,ns Tmn- ﬁ/fU\:j://g‘R 3 EPE/]LTLEA ﬁ

U = Coy  Wmp =0, Tpn,=ciom, cg,c1o€C.
LB WHIE Ymony Zmms Omon. AT IR 6 HHIWTE, WA

Ymn = 07 Zm,n = C11, 6m,n = 07 c11 € C.

S 10 Ha, HPL RS

[M ] = [MhLm]*Ln"'Lm*[MkaLn]a
(M, Yo Y, ] = [My, Y] * Y, + Y, x [My, Y],
[Y ] [Yka Lm] * Ln + Lm * [Yka Ln]a
[Yi, Loy % Yy ] = [Yi, L] % Yy, + L, % [Yi, Yo,
[Yiy L % M| = [Yi, L] % My, + Ly, % [V, M,],
Vi, M, *Y] = [V, M,,,] x Y, + M, * [Yi, Yal,
[Yi, My, % L] = [Yie, M) % Ly, + My, % [Yi, Ly],
CIDECE
ca(m—n)=cio(m+k)+c(n+k), csk+cgk=0, csk=0,
2 2
c1(mk — nk — %) = co(mk —nk — % +n? — 2k?) + ¢z (nk — mk — % +m? — 2k?),
cs(n — k) + 05(% k) =0, co(m—2n)(m+n—k)=ci(n?—k?) + 06(% —K)(m+k—n),
(Mo k) = o5 = k), enm(m e+ — k) = es(n — k),
m-+n
Cg( 9 — k) = cllm(§ — k)
B 515 ¢ = %Cb €4 = —C1, Cg = C1, C7 = *%Ch Cip = €1, €3 = C5 = Cg = Cg =

e = 0, MU EF AL, IR
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POSSION STRUCTURE ON SCHRODIGER-VIRASORO ALGEBRA

WANG Mei-na , TANG Xiao-min
(School of Mathematical Science, Heilongjiang University, Harbin 150080, C’hina)

Abstract: The purpose of this article is to discuss the problems on structures of Schrédinger-
Virasoro algebra. By using the way of those explicit generators and Leibniz rule, we obtain the
non-associative Poisson structure on the Schrodinger-Virasoro algebra. The results generalize the
conclusions of associative Poisson structure.
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