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The following corrections need to be made to my paper with the above title, that 
appeared in JP Journal of Algebra, Number Theory and Applications, Volume 15, 
Number 2, 2009, pp. 157-162. 

1. We will use ( )1
1 : ,k k

k MIM I M I+
≥= ∪  the Ratliff-Rush submodule of M 

associated with I and not ( ) ( ),:, 1
1 MIMIMIr kk

k
+

≥= ∪  as is stated in the 

introduction.  

2. Lemma 2.1 (Fundamental Lemma). Let ( )mR,  be a Noetherian local ring 

with maximal ideal m, M be a 2-dimensional Cohen Macaulay module and let 
( )yx,  be a system of parameters with respect to M. Let I be any ideal such that 

( )yx,  is a reduction of I and let ( ) ( ).,, nHnPu MIMIn −=  Then 

( ( ) ) (( ( )) ) nnn
n

M
nnn uuuMIyxMIMIyxMI 2,:, 11

11 −+=λ−λ −+
−+  

for all .1≥n  

- Replace the first paragraph of the proof by the following: 
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Consider the exact sequence 

( ) ( ) ( ) ,0,,0 2 →→→→ MyxIMyxMIMK nn  

where ( ) ( ) ( )MyxIMyxMIM nn ,,: 2 →α  is defined by ( )MInMIm nn ++α ,  

( ) ., MyxInymx n++=  Since ( )yx,  is a M-regular sequence, {( ,MItyK n+=  

) }.MtMItx n ∈|+− Define ( ( ))yxMIMK M
n ,:: →β by ( )MItxMIty nn +−+β ,  

( ( )).,: yxMIt M
n+=  It is clear that β is an isomorhism. 

3. Replace Theorem 2.2 by the following: 

Theorem 2.2. Let ( )mR,  be a local ring with infinite residue field, M be a      

2-dimensional Cohen Macaulay module and let I be an ideal of definition with 

respect to M such that n nI M I M=  for all .1≥n  Then the following are 

equivalent: 

(a) ( ) ( )nHnP MIMI ,, =  for all ,1≥n  

(b) there exist Iyx ∈,  such that ( ) MIyxMI nn ,1 =+  for all 2≥n  and 

grade ( ) ( )( ) .0, >+ MGRG II  

Proof: (a)⇒(b): Set nnnn uuuu 211 −+=′ −+  and let ( )yx,  be a reduction of I 

with respect to M. Then it follows from Lemma 2.1 and (a) that 0=′nu  and thus 

( ( ) ) ( ( )) )MIyxMIMIyxMI n
M

nnn 11 ,:, −+ λ=λ  for all .2≥n  We now claim 

that ( ( )) ;,:2 IMyxMI M =  then it follows from the assumption that =MI 3  

( ) MIyx 2,  and thus also ( ) MIyxMI nn ,1 =+  for all 2≥n  and thus             

grade ( ) ( )( ) .0, >+ MGRG II  

Suppose that ( ( )).,:2 yxMIa M∈  That is ( ) ., 2MIyxa ⊆  But 

( ) MIyxMI jj 1, −=  for all ,0>>j  since ( )yx,  is a reduction of I with respect to 

M and therefore also ( ) ,, 1−= jj IyxI  where “-” denotes mod annM. Thus 

( ) MIMIIIyxaaI jjjj 1211, +−− =⊆=  and therefore ,1MIaI jj +⊆  i.e., 

.a IM∈  We now have IMa ∈  and the statement follows. 
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Conversely, suppose that (b) is true. Let ( ( )).,: yxMIa M
n∈  Then also 

( ) ., MIyxa n⊆  But as above, ( ) jj IyxI ,1 =+  for all ,0>>j  so that 

( ) .,1 MIIIyxaaI jnjj ⊆=+  Thus ,1 MIaI jnj ++ ⊆  so that 

( )1 1 1:n j j n n
Ma I M I I M I M+ − − −∈ ⊆ =  and we have ( ( )) .0,: 1 =− MIyxMI n

M
n  

Thus ( ( ) ) n
nn uMIyxMI ′=λ + ,1  for all .1≥n  But it follows from our 

assumption that ( ( ) ) 0,1 =λ + MIyxMI nn  for ,2≥n  so that 0=′nu  for all 

.2≥n  But 0=mu  for ,0>>m  so let n be the largest index such that .0≠nu  If 

,1≥n  then 0, 12 =++ nn uu  and from 0=′nu  it follows that ,0=nu  a 

contradiction, and (a) follows. 

4. In Lemma 2.3, replace ( )MIMMI n :1+  with ( ).:1 IMI M
n+  

5. Replace the proof of Lemma 2.3 by the following: 

Proof. Let Ix ∈  be an M regular element. By the Artin Rees lemma, there 
exists a number c such that for all cn >  we have 

( ).11 xMMIIxMMI ccnn ∩∩ −++ =  Let now ( ).:1 IMIm M
n+∈  Then 

( ) .111 MxIxMMIIxMMIxm cnccnn −+−++ ⊆=⊆ ∩∩  Thus ,1 MIm cn −+∈  

since x is not a zero divisor. But there exists a number I such that for all 

( ) MIMIIMIln nl
M

n =≥ + ∩:, 1  (cf. [2, 1.1]) and thus for n large enough it 

follows from this that .MIm n∈  

6. In Proposition 2.4, replace ( )MIMMI J :  with ( ).: IMI M
J  

7. In Proposition 2.5, replace ( )MIr , with .IM   


