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Monomial Bases for quantum affine sl,, (25-30)

Co-author: Jie Du Department of Mathematics, Beijing Normal University, Beijing; Uni-
versity of New South Wales) Let U = U,(sl,) be the quantized enveloping algebra of
affine sl, with generators FE;, F;, KX' (i = 1,---n). It is well known that U admits a
triangular decomposition
U =U UU*

where U* (resp. U™, U°) is the subalgebra generated by the E;’s (resp. Fj’s, K:'s).
By the definition, the monomials K, = K{'--- K2 with a = ) . a;i € ZI form a basis
for U% Tt would be interesting to know monomial bases for U (and hence for U™).
More precisely, let 2 be the set of words on the alphabet [ = {1,2--- n}. For each word
W =11 i, € Q, let

E,=E, - E

Tm )

F,=F, --F

.
Our main purpose is to find subsets ' C Q such that the set {Ey, }eq forms a basis for
U™, In the investigation [2] of realizing the generic composition algebra of a cyclic quiver
as the positive part of a quantum affine sl,, Ringel constructed certain monomial bases
over some so-called condensed words whose definition is rather long and complicated. In
this paper, we shall describe monomial bases for a quantum affine si,, in a more general and
satisfactory way. Namely, we prove the following monomial basis theorem. Theorem.

Let U = U,,(;[n). Then there is a partition 0 = Urens€l;: such that, for any subsets
OF C Q with |QF N Q| =1 for every 7 € 1%, the set

{F,Ko.E, |y e, we Q" acZl}

forms a basis for U. The proof of the theorem is based on the structure of generic

composition algebra of a cyclic quiver in [2] and the idea of generic extensions in [1].
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