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1. Introduction
Throughout this paper, the ground field k is algebraically closed of characteristic 0.

11. Let g be a semisimple Lie algebra, & its root system with respect to a fixed Cartan subalgebra
h, w a basis in @ and W its Weyl group. Let A be the weight lattice of g and for any g € @, let hg
denote the corresponding coroot.

Let (,) be the W-invariant symmetric bilinear form on A. For all « € 7, set qq :=q**/2 and
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1.2. Let Ug(g), or simply Ug, be the quantized enveloping algebra of g of simply connected type.
Then Uy is the algebra generated over k(q) by symbols {Ey, Fy | € '} and {q* | » € A} subject to
the following relations.

q =1, for . = 0.
q'q* = qtq* =g, forall A, € A.
@ Eeq ™ =q@VEy =" E,, forallreA,aem.
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The ¢*, 1 € A form a multiplicative group T with ¢=* = (g*)~'. Denote by UJ :=k(q)[T] the group
algebra of T. Let U;r (resp. Uy) be the subalgebra of Uq generated by the Ey (resp. the F), for all
aer.

1.3. The algebra Uq has a Hopf algebra structure, with A:Ug — Ug Q@ Ug, €:Ug =k, S:Ug — Ug
the co-product, co-unit and antipode respectively defined on the generators as follows. For all « € 7,
rLE A,

AE)=E;®q*“+1Q®Eq, S(Eq) = —Eqq®, e(Eq) =0,
A(Fe)=Fy®14+q* Q@ Fy, S(Fo)=—q *%Fq, e(Fy) =0,
Alg") =q"®d", S(a*)=q7*, e(q")=1.

14. Let Ujr' ={ue U(‘f le) =0}, Uy :={ueU; | e(u) =0} denote the augmentation ideals of
Uq+, U respectively. There is a vector space decomposition of Uq as follows:

Ug=UQ @ (U7Uq + UgUT).

With respect to this decomposition one defines a Harish-Chandra map p: U — Ug as projection
onto the first factor. It is known that the restriction of this map on the center Z(Ug) of Uq is an
isomorphism onto (U2),V-, where (UJ)ey is the subalgebra of UJ generated by g*, A € 24 and W.
denotes the translated action of the Weyl group W on the torus T, given by [4, Section 7.1.17]:

W.q)" :qw)\q(p,wk—}\)7 (-1)

for all A € A, where p is the half sum of positive roots in @. Moreover, it is known that the center
Z(Ug) (and hence, (UD),)-) is a polynomial algebra.

15. Let V be a finite-dimensional simple Ug-module of type 1 (i.e. its highest weight is q* for
some A € A). For all p € A set

Vyi={veV|gtv=q*Mv, forallre A},

the weight space of V corresponding to .
We consider a left and a right action of Ug on V ® Uq as follows. For all x,a € Ug, v € V we set

x(v®a) = inv ®xa
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