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Introduction.

The purpose of this paper is to  discuss a conjecture of S h a rp  o n  th e  ex-
istence of dualizing complexes :

Sharp's Conjecture ([3 0 , 4 .4 ]) . A  ring w ith  a  dualizing complex is a homo-
morphic image of a Gorenstein ring.

W e have succeeded in  giving an affirmative answ er to  the conjecture above
in some special cases for local rings only . H ow ever the results are  interesting,
a n d  fu r th e r , th e  m eth o ds u sed  a ttrac ted  us and  seem  to  point to  one of the
directions in commutative a lgebra . T here fo re  the writers would like to release
th is paper.

The notion of a  dualizing com plex  w as in troduced  by  Grothendieck and
H artshorne  to  ex tend  the duality  theory to  a large class of schemes and rings
( [2 0 ] ) . The duality  theory has a long history, and has been and w ill continue
t o  b e  one of the m ost important themes in m athem atics. W e now  have many
versions of the duality theory in commutative algebra and algebraic geometry :
for example, Macaulay's inverse systems ([22]), Serre's duality theory, Grothen-
dieck 's duality  theory ( c f .  [1 ] ) ,  M athis' duality theory ([23]), G rothendieck's
local duality theory ([14], [15]), Herzog-Kunz's theory of the canonical module
011, G oto-W atanabe 's duality theory for graded rings ([12]), a n d  th e  theory
o f  dualizing complexes ([20]). A t  th e  p re se n t tim e  th e  theory of dualizing
complexes seem s to offer the  vastest version of the duality theory in  commuta-
tive algebra and algebraic  geom etry . In recent years it has becom e clear that
th e  theo ry  of dualizing complexes is very useful and powerful in commutative
algebra, and some important results are show n by using it (cf. Introductions of
[2 8 ] , [3 0 ]  a n d  [6]). In regard to  the existence of dualizing complexes, some
necessary or sufficient conditions are known (cf. §  1 , [8 ] , [2 5 ] , [3 3 ]) . Classical-
algebraic-geometric rings have dualizing complexes. However the class of rings
with dualizing complexes is not yet clarified. S h a r p ' s  conjecture asserts tha t
th is  c la s s  o f  r in g s  co inc ides w ith  th e  class of rings w hich are homomorphic
images of finite-dimensional Gorenstein r in g s . In  this paper w e shall tackle this
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