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Introduction

In the paper [3] E. Kunz has proved the following:

Let R be an integral domain with quotient field Ky S be a subring of R
and k be its quotient field. If the module of S-differentials of R is finitely
generated and if the module of k-differentials of k has rank r, then the (r— l)-th
Kahler different of R over S vanishes and the r-th Kdhler different does not

In connection with this fact we introduce the following notion. A fi-
nitely generated module (over a commutative ring with unity element) is said
to be a module of type (Fr) if its (r — l)-th Fitting ideal (i.e. Determinanten-
ideal in [2Γ\) is the zero ideal and its r-th Fitting ideal is a regular ideal.

The purpose of this paper is mainly to study the torsion submodule of a
module of type (Fι). In §1 we give the definition of a module of type (Fr)
and state some properties of modules of this type. In §2 we study the tor-
sion submodule of a module of type (Fi), and in §3 we prove that, for a no-
etherian domain R of Krull dimension one, an i?-module of type (Fι) is the
direct sum of its torsion submodule and a free module of rank one if, and
only if, its dual module is a free module of rank one. In §4 we apply the re-
sults of the preceding sections to the module of differentials on an affine
curve defined over a perfect field.

Throughout this paper, all rings will be assumed to be commutative with
unity element and all modules to be unitary.

The writer wishes to express his thanks to Professor Y. Nakai, who has
often helped him with discussion out of which the ideas in this work de-
veloped.

§1. The module of type (Fr)

Let R be a ring and M be a finitely generated /^-module. For a system
{%ι, ..-, xn} of generators of M there is an exact sequence

(1) 0 >N >Rn-%M >0,

where Rn is a free /^-module with a system {eu •••, en} of basis, the iMiomo-
morphism φ is defined by φ(ej)=χj and N is the kernel of φ. Let N be gener-


