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KNOWN RESWhds been shown in{], [17] that a rankr cyclotomictorusC,, is
iIsomorphic to a tensor product: C, @X(d))A e . A Q(dy) A C[z e zk°1],
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The Quantum Torus G, : Letq =(qg; ) be arl r matrix'of nonzero complex where QX(d) Is a rank2 quantum torus associatedtﬁo the matregi )=( dy [1])
numbers satisfying the relatiorg; = 1, q; -q; forall10i ,.j O with q,[i]=6;=(q ,4[i]) ~~, wheregisad," root of unity for 10i OS.
Let J, be the ideal of the necommutative Laurent polynomiahg

St :C[t'ﬁl tHn_C generated by the elementd ;t ;- q; t;t; 10i , j Ofr . OUR OBSERVATIONS

The algebraC =S ; / J, Is called the quantum torus of rank r associated to

Let [{Q) -=Set of maximal commutativ@ibalgebrasf C, and letZ(q) be the center o€,
C, Is said to beyclotomicif q; Is a complex roots ofinity for all i.j. For Sq : }0), set G(Sq) ={mas(m ) 70 em o em_ M Sq} and

The Lietori  sl,,(C,)) :Given M,(C,) = M,,(C) A C, the Lie algebrasl,,,C,) ) et s, ' Q) be sucr’l thas, 2 55 =2(0).
is defined as : sl C)) ={X=(x; ) = My (Cy): Trace (X) "[C, C]} | One can associate with eashbalgebra, | [{0), of a normalizedcyclotomic

with_commutatorrelations guantum toruqu anabelian group ds, ) =Z"/G(s,) of rank dé . d,

[XAa, YA b] = B(x, y)I([a, b]) + [X, Y] A (az:Db)/2+ (X:Y)A [a, b]/2 [bl]

[1([a, b]), I([c, d])] = I({[a, b], [c, d]]), 9] | Any Borel subalgebraf sl..4C,) is of the form (0, A H(s,) ) or (g A H(sy) ),
[I([a, b)), x & c] = x4 [[a, b], ¢ ], 3} where N is thesubalgebraf sl,,,C,) generated by the elements sif,,(C,,), rfor
where  x,y" sl (C) ab,c,dC,, , : ; _
X, Y] =XxyT yx, Xzy=xy+yxT 2/(1+21)Tr(xy)l(1), (@, mi SuppS||+1(Cq),WItha I Qp and  Hsg) is the subalgebraf sl (C,)
m )
[a, b] =abT ba, a;b=ab+ba, and B(X, y) =1/(l+ 1)Tr (xy). generated by the elements sif,,C.), , for mi. Gs;).
Let Q, = positive integer root lattice af,,(C); Q=-Q,, and Q=Q+Q | The multiloop Lie algebral,,(C)As, is a subalgebra ofsl,,(C,) for all s;i ¥q).
| h It lven:
> |+1(Cq)r Ias édecgmpos[.lon glveln bé ) A ( A o (C m)w A LetV be an irreduciblsl, (C Hmodule with finite dimensional weight spaces
Sl CI) . ((a, m " Qi zr Sl q)g e i+ OI)O Then there exists nerero vectorvi V such thatU,( n,") v=0 and
\_ W,

V= U,(slCy) v ,where U, (a) denotes the universal enveloping algebra of any

Set suppl,C,) ={(a,mI QI Z": 5||+1(Cq)am|, O}and HECy) = A S|I+1(Cq)(r3n' subalgebra of sl;,,(C,)

\
I Vg
T he Idea =x_, C. I F(sq,2@), 21 G(sy)" .
L etV be a finitedimensional irreducible representationsif (C) generated by a vector Then _ . ~
there exists a positivBorel subalgebra(s,) = (nq+A H(sy) ) of sl.4(C,) such that Set . V (Sq - f - Z) B 9 Q‘Jppfv (S 'Ca' )Z'
Uy(ng" A H(sy)). vi Cv. Y,
It follows from the representation theoryrotiltiloop Lie algebra that there exists a finitely supported _
functionsf : (CT)'Y +dRch that: W
hath.v = fa)(h)ey,(t™)v, forall ml Gs,). * LetV be a finite dimensional modules for the Lie algedi{a(C,). Then V
a‘ suppf : ' 1 1 f
where Pis the positive integral weight lattice ared,:s, Y C denotes the evaluation map at the poing IS of the form V(SCI, f 2)1 where f | F( Sq! Z(Q)) and ZI G(Sq) l l’
a (C')' . This implies that the finitdimensional irreduciblel,(C,)T modules are tensor products of where [fl =# suppf.

sl.4(C)-modules which are analogous to the evaluation modules defined fauttieop Lie algebras.

* Let s, ,col Q@ and f I F(s;, Z@), BT F(cg Z() with
A nalogs of Evaluation Modules fc)$||+1(C_3g)_ | fil= 1, j=12 and letz I G(sy)"; and h T G(€;) ", . Then
Suppose that, : (C')'Y * iB a function supported at a point(@')" . LetV be a norzero vector of an there exists a-SI|+1(Cq)-moduIeisomorphism

irreducible finitedimensionasl,, (C,) - module V such that : . v _ _
n,"v=0 and hitMv=cya)(h) ey (™) v. forallm Gs,), for somes, | [0). g V( Sq, fl, £ ) Y V( CCI, f2, h) It and only if

H(C,) Is not a commutative algebra, hence if V isAactnMal sI|+1(C9)moduIe, then | . Sq _ Cq_
dim U(H(Cy)) > 1, implying, hAtvl Cv for sl Z'\Es,). i. For each highest weight vectorr W(s, f, z), g(v) is a
However ng".v =0, impliesn,"h A t°v=0, forall s Z'. In particular, highest weight vector o¥(c, f, h) such thatuptoa scaling
h A ts.y s a highest weight vector of V fal Z'\ G(sy). factor f,, I (S, T, z) is GE,) - equivarianttof, , [ (¢, £, h),
Hence there exists a positiBerel subalgebrab(c,) with ¢, | [4g) such that where fQ, w) denotes the finitely supported function by whibtAs, actson the
b(Cq)' hA tvl C.hA tov, for alld Z"\ G(Sq)' highest weight vectow for someSy | (0) .

Irreducibility of the module V and the fact that the center of the algebrg &¢{€ on all
the highest weight vectors by the same scalar, imply that there E)Eis@(sq) such that

hAtm hAtov=c az(h)ey,s(tM)hattv, for d Z"\Gs,) ,m Gs,). References
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