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PR

AR FEEH BRI RAEFRE A EI. BRI E T 240 Lk
2 () XL Virasoro fRE V(a) (a € C°) KIS FRKL Bikth, 1N &2 0
V(o) = @ CL(i,j), HERRN

1,jEL

LG, ), L, D] = (k—i+ (1= ) Li+ ki +1), (), (k1) ez  (0.1)

FATAEEH 2.1 FUEH T ER S AR Der(V(a)) = P Der(V(oz))m, Hodr Xt
xEZ?
x = (11,20) € 77,

Cad L(z), Mxy + ary # 0 B,
Der(V(oz))m = (0.2)
CD;@CD%, %le—i—awg =0 HTJ‘,
ERd D (i =1,2) BE IR
D, (L(m)) = m;L(z+m), m = (m,ms) € Z". (0.3)
HRBAE 2 17— Witt ARBIE AR =4 £ 1B FfsE. Bk
H, 5 R £ = @ (CLy @ CE,y), K2
meZ

(

[Lm7 Ln] = (m - n)Lm+n7

(B, En] = "5 Lipgn, (0.4)

(L, En] = (m —n)Ep .

\

T EZ LR = L 1B R R

Aut(L) =2 Ky x G, (0.5)
a )
Hr K, & Klein VYJoHE, G:{ ( A V2 ) € GL(2,C) | i =+/—1, a,bE(C}.
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Abstract

Abstract

In this paper we mainly consider the structures of two classes of infinite dimensional
Lie algebras. Firstly we determine the derivation algebra of the generalized centerless
Virasoro algebra V(«) of rank 2 over the field of complex number. In detail, as a vector

space V(o) = @ CL(i, ), with bracket

1,JEZL

[L(i,5), Lk, 1)) = (k—i+ (I — j)a)L(i + k,j + 1), for (i.j), (k1) €Z>  (0.6)

In theorem 2.1 we prove that the derivation algebra of V(a) is Der(V(a)) =

@ Der(V(a))_, where for @ = (21, 2,) € Z?,
zeZ?

Cad L(z), if 1 4+ awg # 0,
Der(V(a))_ = (0.7)
CDLEPCD2, ifxy+ axy =0,

and D!, (i = 1,2) is defined as
DL (L(m)) = m;L(x +m), m = (my,ms) € Z". (0.8)

Secondly we characterize completely the automorphism group of £ which contains the

Witt algebra as its subalgebra. In detail, as a vector £L = € (CLm@(CEm), with

meZ
bracket
(
[Lﬂ"w Ln] = (m - n)Lm+na
(B, Ep] = "5 Ly g, (0.9)
Ly En] = (m —n)Ep .
\
Our main result is that the automorphism group of £
Aut(£) = Ky x G, (0.10)

VII



Abstract

. , a b
where K, is the Klein four group and G = ' € GL(2,C)
—\/Lib a

v—1, a, be C}.
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& B AL 5K S, Lie 75 5% T 53 77 R2 AR 3 SR AR n) 858 LA B b 328 8270 450 B 1O 1F 9 R
HERR TR KRN,

EARBIE T 2R, SRR W AR ARE T B 51 R, 2 mT o R,
T il 3 RS AS BAR R R AETE 55 /N2 T A2kt S, Lie N, 1B — B A %3,
PR MURVRL T = 77 T 4546 A HLAE &1, ZRRE RS A5 0 AR S 7E “BERI G 75
NAR I (R AR B S K T HAX M AR BUE R X RAEVE 2 7 T R A S
7L, 1934 4, H. Weyl 1Ex0Rx — RIS MFR N 4080, I8 2 RB A A s
WS A, B, ZARBUR BT eI B 3 3 1 Eh R, LE R R A — Ml
SEIEUE S 3, I H S IR 2 AU R A T2 TR R,

19 22K, W. Killing f1 E. Cartan X+ 0] #2040 FZCHLL A a0
HIBE LS T MR, TR 280t E. Cartan B TAEM H. Weyl (15835, $H1E N Z R
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Ab, IS ZEAE T B R R SRR [ [RGB BT 7S )RRt aT DA B A TG Y B 2
A BARBO LR TR. etn, F 07 5 25 AQHU R 8 TG 41075 3 2 A R ok
(¥ 5 R R WL B AN Bl s 45 AREOR SR, T ELIX e 5 V2 gl ) 3 T R AR R s 1
(PELEES

AXFTJEEN, — 70 Laurant 2 BUER A4 S 719 0 22 AR B0 Witt 485K,
1M Witt AE ) — 457z 03 5K J5 T B ET 1 22 ARERR 9 Virasoro AL G & Wits
AL Virasoro AREE N ILFAREM — L2250 (40 [6) [7] [18] [19] [23] [25] [27] [37]
&), BiHE — 2 5 Virasoro QUM G I ZEAAEL (40 [9] [10] [22] [29] [39] &), BEATH
SER RIS ROR S B ARSI FRATIN OCE. SCk [23]) BRIT T2 X Witt B 2R
(o, 13, 1), FHHaE T B MRS 25 (8], X L Witt B2 RAZEFE T
W2 mER S Witt ARBH ) — A% ki, wW(l,0,0,{0}) &ML L
B Flty,--- ] LB Wite £REL, 1 W(0,0,1,Z) 2L HH £ T Laurant £ TR
Flai!, - o) B Witt % 55— M, wW(0,0,1,T) & 3Tk [37) 8T
S Witt AREL, T W(1, 0,13, T) W2 2R (6] (7] o Bt Fe T 30 Witt ACHL. 5 1,
W(0,0,1,7) 48 Witt /88, 1(0,0,1,T) (4T e F R4 & 30#k [19) B
IR Rk Witt AREER SR [25] TR UTEH O Virasoro fREL. TEASCH,
AT e BB Ek N 2 BT X TeH O Virasoro RE S FRHTHER, 5B =
= AT TS Witt AEUE A FARE B £ 1B R

FEARSCH, 8 C. CX, Z, Zy, F, HINEHOR, T GHE, A%k, EBEHE,
EE—E.
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BFZE FRE VO WEF

FEARE T AT R 2R 2R B IR 2 1) e O Virasoro A%
V(a), a € C*. BARM, fENMESH V(o) = CL(i,j), HZEXKRA
1,J€L
(L0, 5), L(k, D] = (k =i+ (I = ) L(i + k. j +1),  (i,5), (k1) € Z*. (2.1)
Xt m = (my,me) € Z?, TATIE L(m) := L(my,ms) AK V(a),, == CL(m). &R, &
RE V(o) HE—TERMZ2 ML V()= @ V(Q)m.
meZ?
PR RBATE A H V(o) B3 FR5EEZE, AHCIRATE /2 — L Pies R,
EX 2.1 WL ANE—ZFRE, D:L— L R—DEMug. R us D e &
D([u,w]) = [Du,w] + [u, Dw], u,v € L, (2.2)
MFR D AN L F—571
XL =N T D, WRAFHE v € L 15
D=adv:uw— [v,u], ué€lL, (2.3)

WFBATFR D N L — "N STF
WG NE -, L= L, & GHr, LELD ZLK—7TF7. R
zeG

X FAER M o € G, 7 4E m € G 448 D(Ly) C Lyiw, WHF D 9 m UFKI T i
Der(L) /3 L 19 FRE, BURIE Der(L), A L ) x UG IS T Ha e ) 25 .
E 2.1 XA 2 )7 X IeH Virasoro ZFAE V (), ATH
Der(V(@)) = @) Der(V(a)),. (2.4)
Hrp, X @ = (21, 20) € 72,
C ad L(x), Yoy 4 axy # 0 B,

Der(V(a))m = (2.5)
CD}U @CD%, %I 1+ are =0 Hﬂ‘,
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Exh DE (i =1,2) e XN R
D, (L(m)) = m;L(x +m), m = (my,ms) € Z". (2.6)
WERR:  HOCER [24] i 3.2 Ml 3.3, FATA
Der(V(@)) = @D Der(V(a)), -

R AT R FAEH AT (2.5).
[ 52 22 PR~ DIER @ = (21, 22) UL Der(V(a)), HHI—DILER Dy B, 7
WS oy : 722 — C {#15

Dy (L(m)) = gu(m)L(z +m), mecZ’. (2.7)

ST 0 S, XT m = (my,m), n=(n;,n) € 2%, TATH

HAh
(n1 —mi + a(ny — m2)) (M + n)L(z +m + n)
=(n1 — ma + a(ne —ma) — (21 + aws)) pa(m) L(z + m + n) (2.8)
+ (n1 = m + alng — ma) + (21 + ax2))pz(n)L(z + m + n).
THEERATPIMEIE, B 21 + axy # 0 M a2y + awy = 0, RIGEWS ¢ HG, &K
% 21 + azy # 0 KIEE. 7E (2.8) KFH m = (0,0), n = (ny,ns) € Z* N

(n1+ ang) e ((n1,n2))

(2.9)
:(nl — 1+ a(ng — xg))gom((o, O)) + (m + x1 + a(ng + mg))cpm((nl, ng))
B =r, ATHE
0w ((n1,12)) = (1 . Zi 1 ZZD%((0,0)). (2.10)

BCHL T Dy 554 0a((0,0)) Y5E, T dim(Der(V(a)), ) < 1. Bk, %
21 4 axy # 0 I, FATE Der(V(a)) = Cad L(x).
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HK, AT E 2y + axs = 0 . LI (2.8) RATE R

(n1 = mi1 + a(ny —ms)) (pe(m +n)L(@ +m +n)) (2.11)

=(n1 — m1 + a(ne — ma)) (¢x(m)L(x + m + n) + pz(n)L(x + m + n)).

£ (2.11) KA H m = (0,0), m = (n,0) € Z2\ {(0,0)}, A1 ¢, ((0,0)) = 0. [FIKT,
XF (2.11) RELm = (m,0), n = (1,0) € 72, AS 2

(m—1) (cpm((m +1,0)) — ¢((1,0)) — @a((m, 0))) = 0.

Zm# 1, JATH

Ye((m+1,0)) = ¢ ((1,0)) + ¢z ((m,0)). (2.12)
LR E®E
(m —2)0((1,0)) + ¢z ((2,0)), % m > 2 i,
¢z ((m,0)) = 7e((10)#p((2,0) (2.13)

me((1,0)), Mrm <1 K.

PRk, BATEE (2.11) RAEI m = (m,0), n = (—m,0) € Z2, 713
s ((m,0)) = —¢z((-m,0)), meZ. (2.14)
gh4 (2.13) 5 (2.14) X, FATHEH
0z ((m,0)) = mp,((1,0)), meZ (2.15)
Fplh, 76 (2.11) AE m = (0,1), n = (0,n) € Z2, W[ {5
(n—1) <s0w((07n +1)) — ¢z ((0,1)) — sDw((O,n))) — 0.
Hn#£ 1K, ATH

0 ((0,n+1)) = ((0,1)) + ¢z ((0,n)). (2.16)
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