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Introduction
Throughout this paper, let R denote a commutative Noetherian ring
(with identity) and | be an ideal of R. For an R-module M, the ith local
cohomology module of M with support in V (I) is defined as:
. . (R
HI(M) = lim Exth (I—n,M>

ne

Recall that for an R-module W its cohomological dimension with
respect to a, denoted by cd (I, W), is defined as:

cd(I,W) = sup {i €N, | Hi(W) # 0}
Also
q(I,W) = sup {i € N, | HE(W) is not Artinian}

These two notions have been studied by several authors; see e.g. [1, 3,
12, 16, 17]. Hartshorne in [15] defined an R-module M to be I-cofinite,

if SuppM €V (I) and 4 Ext} (,ﬁn M) is a finitely generated R-module
for each integer i> 0. Then he posed the following question:

Question 1. Whether the category ¢(R, I) ., f0f I-cofinite modules is an
Abelian subcategory of the category of all R-modules? That is, if
f:M — N is an R-homomorphism of I-cofinite modules, are ker f and
cokerf I-cofinite? In the sequel, the notation (R, I).,rdenotes the
category of all a-cofinite R-modules and the notation ®(R)denote the
set of all ideals a of R such that $(R, I),is Abelian subcategory of
®(R). Hartshorne with an example showed that the question 1 is not
true in general. However, it is known that this question has an
affirmative answer in many situations. For example it is well known
that if a is an ideal of a Noetherian ring R with q(I,R) < lor dim
dimR /I < 1, then the answer to this question is yes (see [1, 4, 5, 3, 7,
10, 9, 15, 18, 19, 21, 23]).

Material and Methods

Suppose that (R, m) is a Noetherian complete local ring of dimension
d>4. Let2 <k <d-2 be an integer and assume that a,, ..., a; is a part
of a system of parameters for R. In this paper, we prove that

(ai, ..., ar) & ©(R).
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Results and discussion
We consider the following results:
1) Let (R, m) be a Noetherian local catenary ring of dimension d
>4. Let 2 <k <d-2 be an integer and assume that ay, ..., a iS
a part of a system of parameters for R. Then there is an element
p € Spec R such that dim R/ p = 4, ay,..,ax_; €p, ai +
p,ax_1 + p is a part of a system of parameters for R/ p and
cd((I+p)/ p, R/ p) =height (1 + p)/ p=dim R/(l + p) = 2, where
I =(ay, ..., ar)R.
2) Suppose that (R, m) is a Noetherian complete local ring of
dimension d > 4. Let 2 <k < d — 2 be an integer and assume
that a,, ..., a; is a part of a system of parameters for R. Then

(a, .., ar) g ®(R).
Conclusion

In this paper, it is shown that the category of all (a4, ..., a,)R-cofinite
modules is not an Abelian category.
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