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ABSTRACT

In this thesis, we review the foundations of semi-infinite cohomology for a quasi-finite Z-
graded Lie algebra g and the relevant results in the work of Frenkel and Zeitlin. We then

establish the U, (sI)-module and U, (sTIZ)-moduIe iIsomorphisms connecting the 0-th semi-
infinite cohomology of the Virasoro algebra Vir to the representation theory of quantum
group U, (sl,) and quantum affine algebra U, (sl,). Based on these isomorphisms, we

further relate the semi-infinite cohomology to the Heisenberg spin chain models and g-
character theory.
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