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Algebraic descriptions of non-isolated singularities
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Abstract. For isclated singularities, there exist some algebraic characterizations called

Mather-Yau statements. In this article, we generalize these to non-isolated singularities.

Key words: non-isolated singularity, R-equivalence, right-left equivalence, isomorphism
of algebras.

1. Introduction

Many authors have been trying to characterize singularities algebrai-
cally. Benson [B] and independently Shoshitaishvili [Sh2] have proved that,
for (weighted) homogeneous hypersurface with isolated singularity, the Ja-
cobian ideal of the defining polynomial determined completely its analytic
equivalence class. Mather and Yau [MY] have proved that the moduli alge-
bra of a hypersurface determined its analytic equivalence class. Scherk [Sc]
and Yau [Y] have considered the O; and respectively, C{t}/(t"!)-algebra
structures on the Jacobian algebra %, and proved that this algebra deter-
mined completely the right-left equivalence class of function f with isolated
singularities. This result has been generalized to functions on analytic vari-
eties with isolated singularities by Matsuoka [M]. Dimca [Di] has considered
whether the singular subspace of a complete intersection with isolated sin-
gularity can determine the analytic equivalence class of the whole space.
Gaffney and Hauser [GH| and later Hauser and Miiller [HM] have consid-
ered the singularities with isolated singularity type and so called harmonic
singularities. For these singularities, the singular subspace, which may be
non-isolated, determined completely the singularities. Martin [Ma] also gave
some cohomology characterizations for some singularities.

We consider, in this paper, mainly non-isolated singularities. We find
that some isomorphism between the ideals of algebras related to singularities
can be lifted to an isomorphism between the algebras.
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