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Introduction

I n  t h e  study  o f  hom ogeneous ideals defining two codimensional locally
Cohen-Macaulay subschemes of a projective space, any knowledge of maximal
generalized Cohen-Macaulay graded m odules o v e r a  po lynom ia l ring  R  (i.e.
graded modules M  of the  sam e Krull dimension as tha t o f the  ground ring R
su c h  th a t 1R (H,VM)) < oo fo r  a l l  i < dim(R), m denoting th e  irrelevent max-
imal ideal of R) is very useful in  tw o respects. First, fo r  a  homogeneous ideal
a  o f  height tw o in  a  po lynom ia l r ing  R = k[x ,  xr ]  having th e  property
lR (H m (R/a)) < co for i < r  — 2, there is an exact sequence

0—N/ 1 >M --+ a-0

with a maximal generalized Cohen-Macaulay graded R-module M and  a  graded
free R-module N  such that H 1 (M) = 0, so  tha t once the structure of M , such
as its  syzygies, is fully understood, the problem  can be reduced to the  analysis
o f the  linear mapping -r. Second, denoting by t o th e  m in im um  o f a ll t  such
that a, 0, le t M ' be  the m odule over R' = k[x 2 , ,  x r ]  defined by the exact
sequence

to-1 (1,x1 )
0  R ( 1 )  
1=0

w here th e  l in e a r  fo rm s  x l , ,  x r  a r e  chosen sufficiently generally. Then
,(M ') ( R / a )  fo r each  i < r — 1  a s  a n  R'-module, s o  M ' i s  a maximal

generalized Cohen-Macaulay R'-module satisfying e Tn .(M') = to , which bears a  lot
of information on the generators o f a . In  fac t, applying Goto's structure theorem
for maximal Buchsbaum modules over regular local rings (see [G2, (3.1)], [EG,
Theorem 3.2]) to  the  above M , M ', we could give a  complete classification of
homogeneous prime ideals that define arithmetically Buchsbaum subvarieties of
codimension tw o in projective spaces (see [Al, §7]).

Keeping that in  m ind, we will investigate the structure of m axim al quasi-
Buchsbaum graded modules over polynomial rings (i.e. graded modules M  over
R with mli rn

i (M) = 0 for all i < dim(R)), especially in a simple case where t(M ) :=
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