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A= C [, x5 (q#0 ),A= A\C,Der A A )
L,= DerA A DerL, DerL,= adL,
S % proprad, L B, 6 cpipa pilE(m))= mx", pi(x")= ma", i
=1,2.
;0 152.5 :A : 0438-0479(2008) 04- 0461- 03
[E(m),E(n)] = g(m,n)E(m+ n)
1 [x”l’x"] - g(m’ n)x”ﬂ’ n
0#g€C 4 , [E(m). "] = g(m,w)a™" o
g Z1 Cq[xlirl,xzil] [di, E(m)] =— [E(m),di] = miE(m)
i X1 = qoixo [di,x" ] == [x ,di] = mix
, [l].Kirkam [dl, d2]:— [dZ, dl]: 0 )
Laurant i= L2.g(mn) = qg*' - q">. Cc =
, aA{0}, Z
Virasoro T [2], [3- 4] Cy [5
Cq[xlil,x;I] - 6]
Virasoro-like , 2
~ +] +1 ~
A= Cyfx1 ,x2 [,A = A\C. [ 3]
A Der A= {di,d2} ( adx”). 17 G L= _ L
m €2\ {0} ’ m€e
Ly= DerA A( (0) G- , Der(L) =
) DerlL,, DerL,= adL, & & Der(L ) - Der(L) =
’ m€G
5 sz Lz P &, 62 s
prope (E(a ))1 L ) o Der(Ljn.  Dex(Ljn= {d € Dex(L) | d(Ls) C
Zl,pz 1 pi m))= mix", pi(x")= mix", 1= 1, Len, ¥n € G).
( )- . 1 DerlL,= adl, & & p1 po,
ee= (1,0),e2= (0,1),'= Zer+ Ze2, I' =
aqu Lq ,61,62 , Pl, p2
N/0j. m= miei+ maez2, n= niei+ nzex € I

x"= x"r™ o= xPixt2 €A A m adx "™
E(m)= E(mi,m2), Ly x”,
E(m), di,d2, m cr
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pi(E(m) = mx™ pi(x") = ma",pildy)= 0,i,j =
1,2
1 Der(Lq) = . Der(Lq)r.
dr € Der(Ly):,
di(x") = d(r,m)xs™" "+ B(r,m)E(m+ r)+

bs(r,m)di + H(r, m)d2 (1)
d(E(m)) = ®(r,m)x™ "+ ®(r,m)E(m+ r) +
S(r,m)d+ P(r, m)d2 (2)

dr(dr) = fi(r,0)x"+ f2(r,0)E(r) +
f3(r,0)di+ fa(r,0)d> (3)
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dr(d2) = g1(r,0)x" + g2(r,0)E(r) + (16)
g3(r,0)dr + ga(r,0)d (4) 3
b, b b, AR B RS o, 3 481,82 QO kier+ krex) = E1%(0,e1) + k29(0, e2),
g3, g4 rr cC . 16 @0, kier+ krez) = k1 ®(0,e1) + k2%(0,e2),

, b(r,-r)= 0, %(r,-1)=0,
C(r,-r)=0,%r,-r)= 00,0 = 0,g:(00)
=0i= 1234 1 .
2 b(r,m) = &(r,m) = P(r,m) = 0,
®(r,m)= ®(r,m)=0,Vr €EL,Vm€ I,

[<" E(n)] = g(m, n)x™" = [x",x"],
[E(m),E(n)] = g(m, n)E(m+ n),
a,b €Ly, df[ab]=[d(a), b]+
[a, d:(b)], (1) (2)
g(m,n)&2(r,m+ n)= 0 (5)
g(m,n)b(r,m+ n)= g(m+ r,n)®(r,m) (6)
g(m,n)bs(r,m+ n)= g(m,n)s(r,m+ n) (7)
g(m,n)®(r,m+ n) = g(m,n)®(r,m+ n) (8)
(5) (6) g(m+ r,n)b(r,m)= 0, Vmn €
r. , m+r ZQ, n€r, g(m+ r,
n) Z0, ®&(r,m)= 0, &(r,m)= 0, Vr €
ILVm€TD .
(1) (8) Vmn€TD
m)= ®B(r,m)= ®%(r,m)= 0.

d(r,m)= &(r,

[x" . E(n)] = g(m, n)x™" = [x",x"],
[E(m),E(n)] = g(m, n)E(m+ n),
, (1) (2)
g(m,n)bi(r,m+ n)= g(m+ r,n)H(r, m)+
g(m,n+ r)P(r,n) (9)
g(m,n)b(r,m+ n)= g(m+ r,n)H(r, m)+
g(m,n+r)(%(r,n)+ ®(r,n)) (10)
g(m,n)®(r,m+ n)= g(m+ r,n)®(r,m)+
g(m,n+r)%(r,n) (11)
g(m,n)®(r,m+ n) = g(m+ r,n) ®(r,m)+
g(m,n+r)®(r,n) (12)
r= 0, 2
(9) ~ (12)
g(m,n)(P(0,m+ n)— 4 (0,m)- ¢(0,n)) =0
(13)
g(m,n)(b(0,m+ n)— 4(0,m) -
%(0,n)- %(0n)) =0 (14)
g(m,n)(49(0,m+ n)— %(0,m)- %(0,n))=10
(15)
glm, n) (B0, m+ n)— %0, m)= ®%(0,n))= 0

PO kier+ krex) = ki(%(0,e1)+ (0, e1)) +
k(P (0,e2)+ P(0,e2)).
k€Z,
ke2, n = - kez, (15)
@0, et + ke2) = P(0,e1) + P (0, ke2) (17)
@0 er)= P(0,e1+ ke2)+ P (0, — ke2) (18)

m= ei,n= ke, m= e+

(17)  (18), @0, kez) =— P(0, — ke2).
, m= e+ kex,n= te, (15)
P(0,er+ (kEl)ex) = R0, e1 + kea) +
P00, Ter) (19)
(17) (18)  (19),

(0, ke2) TA(0,e2) = A0, (k T1)er).
k€ 2z ,
Q0 ke2) = EP(0, e2).

Q0 kei) = EP(0, e),
kikx Z0,  g(kie, kaex) Z0, (15)
@O, kier+ kaez) = A(0, kier) + (0, k2e2) =
F1®(0,er) + k2%(0,e2).

@0, kier+ krez) = k1 ®(0,e1) + k2%(0,e2).
., V€I, m€T g(m,n) Z0,
(13) (14)
QO kier+ ke) = bi(P(0,e1)+ $(0,e1)) +
k2(®(0,e2)+ ®(0,e2)).
4 Der(Lsgjo= C&1 C& Cp1  (pe,
&,& Ly .p1.p2 pi(E(m)) =
mix", pi(x") = mix",pi(di) = 0,1, = 1, 2
2, 3 dimDer( Ly )0 <4.
&,&,p1 p2  Lg , G(E(m))
= mE(m), &§(x") = mix"; &(E(m)) = m2E(m),
&(x") = mx".pi(E(m))= mix", pi(x") = mx";
p2AE(m)) = max", p2(x") =
pi(d2)= 0,p2(di)= 0,p2(d2) = 0.
pi p2 Der(Lq)o,
dimDer( Ls)o = 4,
Der(Lqs)o= C& C6 Cpi  Cpo.
r 720
5 f3(r,0)= fa(r,0) = g3(r, 0) = ga(r,

max",pi(di) = 0,
&, &,

I
IS

0)
[di, E(m)] =- [E(m), di] =
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mik(m),i= 1,2, r+ m) Z0,
S Ok mefa(r, 0= 0 hrm)= ST (e B(re).

migs(r,0) + mags(r,0) = 0,

m f3(r,0) = fa(r,0) = g3(r,0) =
g4(r,0) = 0.

6 r Z0, d- € ad(L,).
, r1 Z0. m= ey,n=
m2e2, (11)
®(r, mrer) = 9',]2—‘11@1(r, e) (20)
g -
m= mie,n= ez, (11)

(1- ¢" )P (r,me+ e) = (1= ¢"""1) x
Q(r,mier)+ (1= ¢"'"") ) ®i(r, er) (21)
m= miel+ e2,n=— e, (11)

(1= ¢" )R (r,me) = (1= ¢"77)
@G(r,mer+ e2) + (¢1 = ¢V )R(r, - e2)

(22)
(20) Cir, - e)== ¢g"%(r,e).
(20) (21) (22)
®(r, mier) = g:‘f—;,ll@l(r, e) (23)
m= mie,n= mae, (11)
(1= ¢"™)®(r,m)= (1= ¢""™*"" ) |(r, mier) +
(1- q”'l(’"z* ) R(r, maer) (24)
(20) (23) (24)
®(r,m)= g%!fz—r‘@.(r, e2) (25)
®(r,m) = gm{;?]’wz—rltpz(r,ez) (26)
- q
(25) (26) (10)
g(m,r+ n)A(r,n) = g(m, r+ n) x
LG ne)s ore)) ()
(27) m, n, n€r g(n,

[di E(m)] == [E(m),d] =
mikl(m), i= 1,2,
g(m,r)f1(r,0) = n%(r,m),
g(m,r)f2(r,0) = n%(r,m),
g(m,r)gi(r,0) = rn%(r,m),
g(m,r)g2(r,0) = n®(r,m).
d- Pi(r,ez2) ®(r,e) ,

dimDer(L,). <2. adx’, adE(r) Der(L,).
, dimDer(Lq), = 2
Der(L;)r = Cadx” CadE(r).
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The Derivations for a Lie Algebra over Quantum Torus

ZHENG Zhao juan’

(School of Mathematical Sciences, Xiamen University, Xiamen 361005, China)

Abstract: Let A= C,/x', xF'] be the nom commutative torus over the complex field (where ¢ Z0 is generic), and A= A\ C, Der

A be the Lie algebra of derivations over A. Using the define of derivation and Lie bracket relations, the derivations DerL, for the Lie

algebra L, = Der A A is obtained. It is Derl,= adL, &,

D1 p2, where adL, is the inner derivation of L,, &, 6, are de

gree derivations of L, py, p» satisfied p;(E(m))= mx™,pi(x")= mx™,i= 1, 2.
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