JOURNAL OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 5, Number 4, October 1992

SUBDIVISIONS AND LOCAL A-VECTORS

RICHARD P. STANLEY

PART 1. SIMPLICIAL COMPLEXES

1. INTRODUCTION

Let A be an (abstract) simplicial complex of dimension d — 1 with f, i-
dimensional faces (or i-faces, for short). (For undefined terminology, see, €.g.,
[Stag].) Throughout this paper, all simplicial complexes will be finite. The f-
vector of A is given by f(A) = (f, ..., f;_,), with the understanding that
f_; =1 unless A = @. We will be concerned here with properties of the f-
vector of subdivisions of A. It is often more convenient to deal not with the
f-vector, but rather the h-vector h(A) = (h, ... , h;), defined by

d o d ‘
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i=0 i=0

For instance, if A is a Cohen-Macaulay complex [ Sta,; Stag, Chapter I1.3],
then A, > 0 (and in fact A(A) can be completely characterized in an elegant
way). We often deal not with the h-vector h(A) = (hy, h,, ... , h;) per se, but
rather with the A-polynomial

h(A, x) = hy +hyx + -+ hyx”.

Sections 2-5 deal with combinatorial properties of simplicial subdivisions
(or triangulations) A’ of a simplicial complex A. The basic combinatorics of
subdivisions depends in a subtle way on the precise notion of the term “subdi-
vision.” We will be concerned primarily with four types of subdivisions:

(a) General (or topological) subdivisions. Here we only require that (infor-
mally speaking) each simplex 2F of the simplicial complex A is subdivided
into a ball whose boundary is a subdivision of the boundary of 2.
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