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Introduction.

A ring will always mean a commutative ring with u n it. L e t R  be a  noe-
th e rian  r in g , M  a  finitely generated R-module and N  a  submodule of M .  We
denote by Min R (M ) the set of all minimal elements in  SuppR (M ) .  In the case
where M  i s  o f finite dimension, w e  put Assh R (M) = 1p E AssR(M) I dim Rip =
dim MI and Um (N )=-(1Q where Q  runs through all the primary components of
N  in M  such that dim M/Q =dim M IN . Let T  be an  R-module and a an ideal
of R .  E R (T ) denotes the injective envelope of T  and H ( T )  i s  th e i - th  local
cohomology module of T  with respect to a. A semi-local ring means a  noetherian
ring with a  finite number of maximal ideals and a local ring is a semi-local ring
with unique maximal ideal. We denote by ^  the Jacobson radical ad ic  comple-
tion over a semi-local ring. For a ring R , Q(R ) denotes the total quotient ring
of R  and we define dimR  0  to be —00 and height R  to be +00.

First we recall the definition of the canonical module.

Definition 0.1 ([6, Definition 5.6]). L et R  b e  a n  n-dimensional local ring
w ith  maximal ideal u. A n  R-module C is called the canon ica l module of R  if
COE re HomR(H(R), ER(Rilt)).

When R  is complete, the canonical module C of R  exists and is the module
which represents th e  functor Hom R  ( JR (  ), ER (R /n )) , that i s ,  HomR  (1/It(M),
ER (121n))--_HomR (M, C) (functorial) for an y  R-module M  ( [6 , Satz 5.2]). For
elementary properties of the canonical module, w e refer the reader to [5, § 6],
[6, 5 und 6 V ortrdge] and [2, § 1]. I f  R  is a  homomorphic image of a Gorens-
te in  ring, R  has the canonical module C and it is w ell know n that C I,  i s  the
canonical module of R ,  fo r every p in SuppR  (C) ([6 , K orollar 5 .25]). On the
other hand, as was shown by O gom a [7 , §  6], there exists a  lo ca l r in g  with
canonical module and non-Gorenstein formal fibre, hence not a  homomorphic
image of a Gorenstein ring. But the following fact holds in  general and our
consideration largely depends on it.
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