Advanced Studies in Pure Mathematics 28, 2000
Combinatorial Methods in Representation Theory
pp. 55-79

Approximation Results for
Kazhdan-Lusztig Polynomials
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§1. Introduction

In their fundamental paper {7] Kazhdan and Lusztig defined, for
every Coxeter group W, a family of polynomials, indexed by pairs of
elements of W, which have become known as the Kazhdan-Lusztig poly-
nomials of W (see, e.g., [6], Chap. 7). These polynomials are intimately
related to the Bruhat order of W and to the geometry of Schubert vari-
eties, and have proven to be of fundamental importance in representation
theory. In order to prove the existence of these polynomials Kazhdan
and Lusztig used another family of polynomials (see 7], §2) which are
intimately related to the multiplicative structure of the Hecke algebra
associated to W. These polynomials are known as the R-polynomials
of W (see, e.g., [6], §7.5) and their importance stems mainly from the
fact that their knowledge is equivalent to that of the Kazhdan-Lusztig
polynomials.

The main idea of this work is to use the theory of P-kernels devel-
oped by Stanley in [10] to approximate the Kazhdan-Lusztig polynomi-
als with other “KLS-functions” (see §2 for definitions) that are easier
to compute. In particular, we characterize the pairs u,v € W such that
the Kazhdan-Lusztig polynomials of the subintervals of [u, v] satisfy cer-
tain vanishing properties or, more generally, coincide with some given
function in the incidence algebra of W, up to a given order. Two of our
results generalize and refine previous ones that have appeared in [7] and
3]

The theory of P-kernels also naturally leads to define and study
certain polynomials, indexed by pairs of elements of W, that are “dual”

Received February 11, 1999.

! Part of this work was carried out while the author was a member of
the Mathematical Research Centre in Aarhus, Denmark, during part of the
special period “Algebraic Representation Theory 98”.



