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Kommutative Algebra und algebraische Geometrie

16. 5. bis 22. 5. 1983

Die Tagung stand unter der Leitung von E.Kunz (Regensburg),

H.-J. Nastold (Münster) und L.Szpiro (Paris).

Ziel der Tagung war es, neuere Ergebnisse aus der kommutativen

Algebra und der algebraischen Geometrie darzus~ellen. Insbe­

sondere sollten Fragen diskutiert werden, die .sich aus beiden

Gebieten gemeinsam ergeben.

F 0 I gend e Einz e 1 ge bi e"t e wu r den v 0'( all e m be h andeI t :

Raumkurv~n, Vekt~rbün~el projektiver Varietäten, Deformation von

Si~gularitäten, Liaison lokaler Rin~e, Blowing-u~ von Ringen.

Die Tagung fand auch im Ausland großes Interesse und so waren

über die Hälfte der Teilnehmer ausländische Gäste; davon kamen

u.a. 9 aus F~ankreicht, 11 aus Nordamerika und je 2 auj:England,

Italien und Japan.

Vortragsauszüge

B. ANGENIOL

Global Atiyah classes and Riemann Roch Th~orem

" (joint work with M. Lejeune)

We prove a Grothendieck-Riemann-Roch theorem for proper (non

necessarily projeitive) morphisms of algebrai~ schemes or for
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analytic varieties. Namely, let X,Y be algebraic smooth schemes

or analytic varieties over t,J}( a perfect complex of ~x-modules,

f : X ~ Y amorphism, proper on the support of ~ .

Theorem. f*(ch~. Todd(Tx » = ch(Rf~J\t). Todd Ty •

The main tool to prove this theorem is the use of the Atiyah

I T" ~Yu . Then we show that the trace of ~ I
t.rl! pp.

is the Chern character of ~ in Hodge cohomology. Computing

c las ses of JA, , name ly yl E Ext (v\'(, , Jl{, @ Q i> de f ined as fo llowse,
yJt corresponds to the extension via principal parts of ~ and

Y J4.. is the pth power of

the Atiyah classes rising simplicial resolutions, we give ex­
v

plicit computatio~s for ehern elasses in Ceeh ~ohomology. To prove

the theorem, we treat separately the ease of a elosed immersion

and the ease of ~ projeetion. In the first ease, we go by explieit

eomputation. In the seeond ease, we use the diagonal immersion of

x in X i ~ , and using.duality for the first projeetion from

X ~ X to X, Künneth formula and explieit computation, we deduee

the theorem in this ease from the theorem for the diagonal immer-

sion.

e
J. BINGENER

The loeal moduli problem·for ]-convex spaees

Let X be a I-eonvex eomplex space with exeeptional Bubset E ~ X.

Then, if 'the germ(X,E) of X around E has a (fbrmal) semi-univer-

sal deformation, the support of :1 1 (X,COx ) iso eontained in E.
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Conversely, one conjecture s , that (X,E) has a convergent semi-

universal deformation, if this necessary condition is satisfied.

In a very special case (dim(X) = 2, X smooth) this was shown by

Laufer. We prove the above conjecture in the following weaker

form:

Theorem. Let Supp ( ~ 1 (X,@X» c E and suppose X is locally a

complete intersection. Then (X,E) has a convergent formally semi-

universal deform~tion.

M. BRODMANN

Local c~homology and eonnectedne~~

For a noetheiian scheme X define the following invariant, whieh

measures in which dimension X is eonneeted:

e(X) = min{dim(Y) IY t; X, Y 'closed, X - Y not eonnected}.

e{X) iS,ealled the eo~nectedness-dimen~ionof X. If A is a

noetherian ring, we set e{Spec{A» = e{A). Now, essential.ly using

an argument of Rung (1979), whieh bases on the Mayer-Vietoris

sequenee for Iocal eohomology"and th~ Hartshorne-Lichtenbaum

theorem for local cohomo logy we may' prove

Theorem 1. Let (A,"") be noetherian' and loeal, I; A an ideal.

Then c (All) > c'(A) - a(l) - 1, where 0(1) denotes the arithmetic

rank of I.

(Recall that ark(l) = 0(1) := min{rl3 xl, ••• ,xrEI with ,f{Xl'.",Xr)
VI}). As a corollary we have:
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Corollary 2. Let X be anormal, excel1ent scheme, let Z ~X be

a c los e d set andIe t J ~ t7X b e ~t h eide a 1 0 f sec t ions v·a n i s hin g

at Z. Then, if Z is connected, it ho·lds c(Z) ~ dim(X)-I-max{a(Jx)/

x E Z}. Another consequence of (1) is:

Corollary 3~
n

Let X, Y=~k (k = alg. closed fie1d) two affine

algebraic varieties which meet in a closed point x. Then

c (rP Xn y ) > C~« () X x y ) A ) - n - 1 •,x - ,xxx

To get this result, one in fact on1y"has to pass to an embedding

into the diagonal and t~en to apply (1). Now we get

Theorem 4. (Ful ton.aHansen, 1979). Let V, W ~ lP ~ (k algebraical1y

closed)"be two irredueible projective varieties. Then it ho1ds

c(vnw).::. dim(V) + dim(W) - n-I.

This is immediate from (3) in passing to affine eones.

In the sequel, let (A,4+(.) be loeal, S = A@ 51 (i) 82 ID··· a noetherian

graded A-algebra and consider the morphism TI : X = Spec(S) ~ Spec(A).·

Using Mayer-Vietori~, Hartshorne-Lichtenbaum and an argument on

gradings we prove the following result of Grothendieek
_1

Proposition 5. X = X x .spee(A) connected~ TI {~} connected.
Spee(A)

Combining (2) and (5) we get the foliowing sharpened version of

the Zariski connectedness theorem

Corollary 6.

and put ?

Assume that X is conneeted, let J ~ A be an ideal

-1
TI (V(J». Then Z is connected and satisfies:

c (Z) > C (X) - 1 - ma x {a (J ~. X ) / x € Z}.
,x
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R. -0'. BUCHWEITZ

A characterization of modules over the Weyl-algebra

Let V be a finite-dimensional vectorspace over a, field k; F(V)

the projective space of lines in V, A~V) the exte~iQ~-algebra

on V, S.(V) = Sym.(V*) the polynomialring on V*~

~ In 1978, Bernstein-Gelfand-Gelfand showed that the following.

diagram is commutative and consists of equivale~ces o~ ,categories

(in.the upper triangle):

If N ~i- i8 in :A~-modo (the, category of graded:A &-modu les and.'
L : ~

degree zero morphis~s), NA i s the comp lex N. ~ = N. Ci> (f). and' the
,L L L

diff'erential is determined by the action of V =' A,l on Ni' . ,. '.

We prove an analogou8 statement in the following context:

Let'W(V) = Tk(V@V*) ~ '.'

/' ([v·,v] = v*(v), [v,v'], [v*,v'.])v,v' E V,

- .';. ,'v· E 'V*

be the Weyl-algebra over a field k of characteristic zero,:
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T (V + V* + kz) /
k / ([ v *,v] = V* (v) ~:2, [V, v ' ], [V *,v *], [V , z] , [V *, z ] )

the Hei~nberg algebra, i.e. the enveloping algebra of the

(super-)Lie algebra 1- on (V + V*(f)ku) + @ (kz) with the only non­

trivial commutators [v*,v] - v*(v)u, [z,z] = 2u. Let

A =~*(~ ,k) = Ext*(k,k). Then we have the fol10wing commutative
ae

diagram.
o

b ------>
D (I-mod o )

.~

forget t! r = RHom 1(6,-)

DbCA~odo) ~

l--cr
nb (A-modo) ~

r(A~odÖ)

Db(S.-modo)

forget lt right adjoint r = RHom..,i~'-)

D
b (de-mod

o
)

b zl b 0

D (W-mod) ~ D Ge-mod ) b 0

forget(D (S-mod ».

X and aare naturally defined by the fact that Je. and aare

Koszu1-a1gebras .in the sense of Löfwa1l et a1.

For the proof we use results by Bernstein, Björk and others on

modu~s over W as weIl as Qui1len's resu1ts on the cohomo10gy of

graded Lie-a1gebras.

It still remains to characterize the holonomic (= of the Bern-

stein-c1ass), holonomic and tame, monochmmic modules over W as

b 0
an (abelian) subcategory of D (a-mod )r(A.-modo).

E.D. DAVIS

Hi1bert-function-complete-intersections and. the Cayley-Bacharach

theorem

(joint work with A.V. Geramita and P. Maros~ia)

•
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Our effort to come to a fresh understanding of P.Dubreil's work

of fifty years ago led us to an elementary proposition-concetning

the two variable polynomial algebra modulo a regular sequence

of farms. Among its several applications are: new and simple

proofs of Dubreil's estimates of the minimal number of farms

required to generate. perfeet homogeneous polynomial ideals of

height 2~ further developments, more strongly emphasizing the

role of the· Hil~ert function, of Dubreil's treatment af space

curves of the first kind; a complete analysis of tho~e Q-dimen­

sional subschemes of W
2

having .the Hilbert function of a complete

intersection. The talk will concentrate on the last of these

applications, in particular presenting a definitive solution ta

the problem of .~etermining which among those finite subsets of

lP
2

having the "Cayley-Bacharach" prope.rty are in fact complete

intersections.

M. DESCHAMPS

Propriitis de descente des vari~t~s i fibri .cota~gent. ample ..

e On demontre la" generalisation suivante du theoreme de- Manin pour

les courbes:

Theoreme. Soit k un corps algebriquement clos de caractiristique

0, L un corps de fonctions su~ k. Soit X' une variite prop~e et

lisse sur L,' teIle que le fibre cotangent n~ ,"L soit ample. Alo~s

si X(L) (ensemble des points rationnels de X) est Zariski-dense

dan s X:, i I ex ist e une va r i eteX 0 s u r k, e tun L- i S om 0 r phi s me
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x0 xk L:; X. De p 1u s X (L ) - X 0 (k ) e 5 t f in i •

Rappeions qu' un fibre E sur une variite X est ample si et

seulement.si le fihre de rang) t' (1) (quotient universei de
p

E), est ample sur ~(E) • Cette definition est due a Hartshorne

(Ampie Vector Bundles, Publ. Matb. I.H.E.S. 19,66).

Exemples de varietes a fibre cotangent ample:

1) Toute courbe lisse de genre g ~ 2.

2) (exemple du a Bogomolov) Soit X une surface lisse, inter­

section complete dans ~n " teIle que ci - C 2 > o. On considere

sur le produite.xd(d~a)·un diviseur tres ample H, et soit

Y = H2d - 2 intersection de (2d-2) hyperplans as~ez gineraux que

est une surface projective et lisse. Alors 0 1 est ample.
y

3) Sait f : X ~ C une fibration au-dessus dlune courbe lisse et

propre C, teile que les fibres soient des courbes propres, lisses

et irreductibles, de genre g ~ 3, et teIle que la fleche de

. 1
Kodai~a-Spencer: Sc ~ R f.w

XIC
soit partout non nulle Bur C

(11 existe de teIles fibrations, .8 cause des proprietis du module

)
des caurbes). Alors 0Xlk est ample.

Esquisse de .Ia demQnstration du theoreme: on le demontre dans

le cas Oll Lest le corps de fonctions d'une courbe C sur k, le cas ~.

general slen diduit par recurrence sur le degre de transcendance

de L sur k.

On considere la suite exacte de modules de differentielles,

associee au morphisme structural n x ~ L

~ 0
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et on montre, en u~ilisant le fait que 0XIL est ample et que

X(L) est dense, que cette suite est scindee, ce qui ~quivaut a
montre que le morphisme de projectiQn lP (OXlk) - lP (OXIL)..... X

admet une section.

Ce scindage de 1a suite donne un champ de vecteurs sur X, tangent

a taus les points rationnels de X(L), excepte un nombre fini.

~ On se fixe ensuite un plongement n-canonique de X (ll en existe

car le faisceau ~
max I1\ nx est ample) et on releve le champ

'de vecteurs sur X en un champ de vecteurs. sur l'espace projectif.

En choisissant bien le systeme de coordonn~ d~ns l'espace

projectif, l'image de X est a~ors defini par un ideal "defini

~ur k", ce qui fourriit la variete Xo cherchee.

P •.EAKIN

Relations among n + J power series in n variables

(joint work with G. Harris)

Let k be an algebraically closed field of characteristic zero

and 'I' a k-homomorphism of k [( Xr .··,X Il into k [I YI ' .. • , Yn Il

Let 'I'{X i ) = ~i and J = (a:~~i ) the ~acobian matrix. These
J

equivalent:

are

1. If rank J = s then the p-tuple (~I' ••• '~ ) can be modified. . p

to (Y1' ... 'Ys,O, ••• ,O).by a finite sequence of changes o~ the

following types:
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a non unit
(p.
1/~. provided the ratio is

J
(c) for some i, ~i ~

k [I Y I ' · · · , Yn 11.

(b) for some i, ~. ~~. + g(~I, .•. ,0., ... ,~ ) where
1 1 1 p

gEk[1X1,···,Xp_11l •

in k [IY 1 ' • • • , Ynll ·

(d) for some. i, q E: lN, lP
i

-0 lP
i

l/q provided the root exists

in k [IY 1 ' • • • , Ynll •

2. By a finite sequence of blow-ups of the maximal ideal one can

arrive at k[1Y 1 , •• • 'Yn Il .=k[1Z I'· • • 'Zn Il where rankk «z)} (:~~) = n

and' {<PI' ••• ,<pp} C k[lZI'· •• , Zs 11 •

1f, moreover, the <Pi are convergent then the oper~tions of

(I) and (2) can b~ carried out within the convergent series and

the following are equivalent:

3. s < p.

4. There exists a divergent series F (XI' .•• ,Xp ) such t-hat

F(<PI,···,<-Pp) is convergent in Y1, ••• ,Yn •

5. There' exist a f-amily of polynomials {fn} y:l C k[lK1, ••• Xpll and

a polydisc U c k n such that

(i) f
v

is of degree at most v.

(ti)

(üi)

max{lI ~ 11 I ~ is coefficient of f }
I v

I im max 11 f (<p 1 (u) , • . . , q> ( u » 1I / v =' 0
y~ uEU v P

Since the steps in (2) are reversible we see that the p's zeroes

produced from (<P1, ••• ,<P ) represent that many formal relations. p

among the ~. 's which will generally be expressible as formal
. 1

power series in rational functions of the q>i. Then (5) teIls us
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that analytic functions {~I' ••• ~p} have a non vanishing jacobian

matrix if and only if the zero function cannot be too weIl

approximated by (normalized) polynomials in {~I' ••• '~p}.

G. FALTINGS

Semistable vect~bundles on Mumford-Curves

Let V be a discrete valuation ring, X
n

a Mumford-curve over

the generic point n = Spec(R) of V. Ta any representation

p : r ~ GL (r ,R) of the fundamental group r of X there isn .

associated a vecturbundle ~ on X • We .prove, that this gives
" p n

a bijection between a certain subclass of represent~tions of

r, and· the set o~ semistable vectorbundles on X n•

The .proof uses a total order on r, weIl ordered sets and local

cohomology.

(Außerhalb des eigentlichen Programmes berichtete G. Faltings

noch in' informeller Weise über "The Tate conjecture on .homo-

morphisms of abelian varieties over a number 'field". In Wei-

terentwicklung der dabei benutzten Methoden konnte er kurze

4It Zeit später die Mordell-Vermutung beweisen.)

H. FLENNER

Restrietions of semistable bundles to hypersurfaces

Suppose X is a ~ormal proje~tive variety over the field k "and

(Vx (I) is "a very ample sheaf on X. Then we have discussed the
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following question in this talk. If t is a semistable torsion

free sheaf on X,is then the restrietion of ~ to a general hyper­

surface of degree d also semistabl'e? It 1s weIl known and seen

by obvious examples that this is not'true in general. On the

other hand Maruyama has shown such a restrietion theorem if

rk(t) ~dimXt and Mehta and Ramanatan have proven that this is

true if d = d(~) ia very large; here d is always dependent on

~. In this talk we have shown: If char k=o and if

~
4 rk (~, n dim X

then tl
H

is semistable for a general hypersurface of degree d.

In order to prove this result we stated a generalized version

of the Grauert-MUhlich-theorem: If r is semistable on X,

and if!o ~ tl ~ ... ~ rlH is the Barder-Narasimhan filtration

of r lH then

R. FOSSUM

Factorial Rings in characteristic p> 0

Let k be a field and F.: k[[T]] ... k[[~,Y]] al-dimensional formal

group law over k. Let V be a k[[T]]-module of finite length.

Let S. (V), = @ Sym (V). Th e n k [ [ T]] ac t s on S • (V) via F b y
r>o r

extending from the I~orms according to the rule
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( Tf ) g" + f (Tg ) + 1: c.."( Ti f ) T j g
.. >1 1.J1.,J_

'.

(where F(X, Y) = X + Y + 1: c .. xiyi).
1.J

Theorem. Let S. (V)F := {f E S (V) : Tf = o}. This is anormal ..

noetherian factorial domain. If char k = 0, then Kdim S. (V) F =

F
r1:t

k
V-l. If char k P >0, then Kdim S.(V) = rkkV.

. " 2.
If"F·= X+Y and V := k[[T]]/(T

q
), where q:: p , then the

q

Hilbert Poincare series of the graded ring s.(V)F is

_ 1_
1

. 2. " 2.
( ]'- t p) p + P-t( (J-t ) P ( r - t P ) -p -1).

The H.P. series for V
q

_
1

is

2.
+ "Cl-tl -2. «I-t)P

p

Thus S.(V)X+Y is not·Cohen-Macaulay when.g - I> 4.

H.-B. FOXBY

The support of a non~finitely generated module

For a (non-f.g.) module M over a Noetherian (commutative)
. A··

ring A the following ~otation suPPAM := {p € SpecAI31 : Tor. (A,f,.M) + O},
~ P

the amall support of M, has, in many ways, nicer properties than

the usua 1 support Stipp AM (= {p € SpecA tHp +O}). The fo 110wing _ho Id :

1). AssAM =sUPPAM •

2). sUPPAM + 0.• M + o.

3). SUPPAM ~ SUPP A" with equality if M LS f.g.

L
4). SUPPA(M @AN) = sUPPA" n sUPPAN, when also N is an A-module".
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5). rrt E sUPP ARHomA (M,N) ~ m E supp AM n supp AN, when m is a

maximal ideal.

6). depth
A

M + dimA/p = dimA for all pE suPPAM if and only if
p P

~ is a balanced big eM module (and that is, each s.o.p. for A

is a regular sequence for M). This is provided A is loeal.

7).' If A .... B is a morphism of Noetherian rings and N is a f .g.

B-m 0 du 1e, t h e n . {"1 n A I er E Su PPBN} = s u PPAN.

Applications of 6).: Let M be a balanced big eM module and A be

loeal. Then the following hold:

a) If A is catenary and p E sUPPAM, then M
p

is a balanced big

eM as A -module.
p

b) If N is an A-m~dule of finite flat dimension, then Tori(M,N) 0

for i > o.

[(7) was suggested by Matsumura. (a) has been proved by Sharp,

when A, in addition, is a domain].

A. GERAMIT'A

The Position of Points in ]pn (k)

Let k = k, R = k[xo,x1, ... ,xnl, S = k[Xl' .•• '~n] and PI, •. ,P o be

distinct points in IP
n

(k). If Pi ~ p) =R, I = p)n , •.• n Ps then
Rj . n

A I i8 the homogeneous coordinate ring of P1, •• ,P s 1n lP . Sinee

A e Ai' let H(A,t) = dimkA t be the Hilbert function. We say

P P • . •.. lPn .f ('A) • {(t +n) }I'·' 5 are ~n gener~c pos1t1on 1n ~ H ,t = m~n n ' s ,

Yn. The ~-tuples of points in generic position describe an open (+~) set
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Vn,s S (IPn)s . We consider the functions ,,(I), = mine numb-er

generators of I, and reAl = Cohen-Macaulay (C-M) type of A,

as functions on V and seek the "generic" value of these
n,s

functions on Vn,s. There is an expected value and the main

object of the talk was to show how verifying that the expected

value occur is related to some combinatorial problems about

'monomial ideals.

If Sn(d) denotes.the graph whose vertices are the vn(d) ~

(d:~~l) monomials of deg = d in Sand whose edge set is defined

by:· the monomials ~Q and x ß are adjacent if 3i,j 3: x
Q (~) x ß •. x.

J
A subset Tc Sn (d). is a clique if any two distinct elements 'of T

are adjacent. Fact: A clique in S (d) contain~ < n elements.n -

The cliques with ~xactly n elts. are: upward cliques (obtained

b y mu 1 t i p 1Ying a mo n 0 mi al 0 f d e g := d - 1 b y x 1 ' x 2 ' •• ,xn "(r e s p e c t iv e 1y) ) ;

downward cliques (obtained by dividing a monomial of deg = d + 1

of the form X{ ... ·xnf by x 1 , •• ,xn respectively).

Definition. f n (d) = min 131,. 3 a family of upward cliqu.es in

Sn(d) 3: every vertex of Sn(d) is on a member of 3;

max. number of mutually non-adjacent vertices of Sn(d).

min 131, 3 a family vertices Sn (d) ~ "every upward. clique

contains a vertex of 3.

Theorem. i) Write e:n
) + A, ~-l+n) The expecteds_ o < A <.' n

value of reAl occur on V when o ~ A < an (d",,:,n) ,and whenn,s

Ln(d) ~ A < e-1 +n)
0-1

ii) Write = e:n
) - . (d-l+n) The· expected value fors ). , o ~ A < 0-1 •
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d-l+n
v(l) occur when 0<). ::: ,an(d) and when Pn(d+l) ::: ). « n-l)~

; d even"

d odd

3d+6
+ --8

U4(d)
-4-

Also, 'In ~ 3, Ln (3)' = LVn~3) J ' 'fn (3) = Ln 2 :2n J and

a
n

(3) 'ln Ln;1 JJ- t t = if = 5 (mod 6), t = other-= n + - , n 0
3

wise. The calculation of a
n

(3) is the counting of Steiner

We have obtained the following values for a,p,T:

L
U3 (d)J L03(d)J

T3(d) = '--3- , d~2; a3(d) = --3- , d ='= 3, d~5'; and

u3(d)-a3(d~1) LU3 (d+2) J"
2 ~ P3(d) ::: 3 . - 3, d>3. Also,

u4(d)
-4-

tripie systems in an n-set and Pn(3) ia Turan's theorem stating

that abipartite graph on n vertice's (whose vertex sets are as

equal in size as possible) has more edges than any other graph

on n verties having no 3-cycle.

(Tbis is joint work w:ith L. 'Roberts snd D. Grego~y).

S. GREC.O

Normal singularities and rational surfaces •(Joint work with A. Vistoli)

Let x be a singular normal point of the complex analytic sur-

face X, and assume that there is a resolution X ~ X of x whose

exceptional curve is smooth of genus g. Assume furtber that
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~2 < 4 - 4g, and that one of the following eonditions ia satisfied:

( a ) Cis .a p 1an e curv e j (b) g ~ 7 j ( c) e 2 < - g 2. + 3 g .+ 6;

(d) C is hyperelliptic.

Then there is a compaet rational analytie surface Y , with a sin-

gul"ar point y, such that" the germs (X,x) and (Y,y) are isomorphie.

~ If moreover g ~ I, then Y can be analgebraic rational surface.

G.-M. GREUEL

Another eharacterization of simple eurve singularities

(Joint work with H•. Knarrer.)

The simplest smooth projeetive curve is eertainly ]pI (~) , at least

for two reasons: Ist ]pI has no moduli;. ,. 2
nd t:he line b~ndles on

W
l have DO moduli •. Now, asking for the si~plest singularities

on curves one is led, from the first point of view, td the simple

singularities of Arnold. Recall, .that an isolated singularity

is ealled simple if, in its semiuniversal deformation s.pace there

are only finitely many (analytic) isomorphism classes of singu-

~ larities. Classifying these simple singularities Arnold found in

197~ the famous list (of hypersurface singul.ii~i~s) 'named

Ak (k ~ I)', Dk (k ~ 4), E6 '. E7 ' E8 '

a list whicb has occurred sinee then in many other dif~~rent

contexts.

Formulating the second point of view for singularit~es we define
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a eurve singu1arity to be module-simple if there are on1y finite1y

many isomorphism classes of finitely generate~ rank 1 torsion

free modules over its loeal ring. The fo1lowing theorem, proved

by compu"ting and ease by ease ehecking is' (at least for the

moment) "another miracle in the history of simple singularities.

Theorem. A plane curve singularity is simple if and only if it

is module-simple.

Moreover we gave a eomplete list of all modules which'occur.

R. HARTSHORNE

Curves on quartic surfaces in ]p3 (after Mori).

Theorem. (k=q:). Let d ~ I, g ~ 0 be integers. There exists an

irreducible nonsingular curve C of degree d and genus g in ~3

lying on a'n.8. quartic 8urface X (depending on C), if and only

if either

ease (a) corresponds to a complete interseetion curve.

(d,g) + (5,3) •

or

. and

(a) g ir d
2

+ 1

(b) g < ir d
2

•The necessity in case (b) is proved using th~ Hodge index theorem.

To prove existence, one first constructs an abstract K3-sur­

face and then embeds it with degree 4 in W3 • First one takes a

product of elliptic curves, 'and CODstructs divisor classes Ho,
. 2

Co on the associated Kummer surface such that Ho = 4, HoC o = d,

. C2 = 2g - 2. Then ODe takes a sufficiently general deformation of
o
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the Kummer surface so as to get on K3-surface with similar divisor

classes H , C , and with the further property that pie. X ';;;

~H ~ ~C. Then one shows that H is very ample and Ici contains

an irreducible nonsingular curve, using the results of Saint-Donat

on K3-surfaces. The embedding of X by IHI then gives a quartie

surface in lP
3 with the desired eurve on it.

J. HERZOG

On the divisor cl.ass group of blowing-up rings

(joint work with Vasconcelos)

Theorem. Let I be an ideal in anormal domain ~hose ass~eiated

graded ring g~ I (R) is a domain. Le t g = grade 1 ~ 2, then

(a) The Rees-~lgebra S = R[It] e rDt
n

is normal
n~o

(b) There is an exact sequence

o ~ a [S+] ~ CI(S) ~ el(R) ~ 0

where S+ denot·es the irretevant ideal of S.

(e) The se~uence (b) splits if r is generically a complete inter-

section, i.e. el(S) = CI(R) e ~[S+]

(d) If, moreover, R is Gorenstein and S is Cohen-Macaulay, then

[KS ] = -(g-2) [S+] , where KS LS the canonical module of S.

In part i cu I a r (S Gor e n s tein~ g' = 2 ) and (C'l (S) ':1/ a' [ KS] ~

g = 3).

(e) Under the assumptions of (d) One has KS ~ (x,xt)g-2 , where
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x E I.

(f) 1f t in contrary to the above assumptions g

Cl (R). ~ Cl (S).

M. HOCHSTER

'1 t tJ:1en

Modules of finite length and finite 'projective,dimension with

negative intersection.multiplicities

n
Let S = K [Xl ,X2,X3,X4], where K is a"ny field and ~ = L

«. i=1
and let R S/(XIX4-X2X3).

x.s
1

A family of modules of length 15 and finite projective dimension

3 is constructed over R 'such that for the module M in the family

we have

2) each M has Betti numbers 6, ]7, 16, 5,

i.e. the minimal resolution of M is of the form

o ~ R5 ~ R16 ~ R17 ~ R6 ~ M ~ 0

and X denotes the Ser~e multiplicity
pdM

X(M,N) = r= (_I)i l(Tori(H,N»,
i=o

defined when pdM < co and 1 (H 8 N) < co.

I t isshown t hat f 0 r mo du 1e ski 11 e d by ofU.o
3 + (x 2 , x 4).fH. s u c h

that pdM < co and with X(M,R/P) + 0, one must have l(H) ~ 15; in
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fact l(M):: 151x(M,R/P)1.

This disproves the generalized Serre Conjecture on multiplici-

ties and various other conjectures .. E. g. one can also co~struct

M of finite projective .dimension 2 over a 2-dimensional ring

with X (M,N) .= I(Torl(M,N» - 1(Tor2(M,N) < 0, and that the
1

Grothendieck group~(R)of modules of finite length and finite

projective dimension i5 not generated by the classes

A. HOLME

A computer approach to smooth codimension 2 subvarieties of

IPN , ,N ~ 6

It is an interestiri* open que$tion if all such varieties ~re

complete intersections. For N ~ 7 tbis would follow from a

more getieral,' conj e'cture' by Hartshorne , i~ "Variet ies of low

codlmension in projective space"~ Bull. Amer. Math. Soc. Val. 80,

1974 , pp. . I 0 17 1032.

We consider here the problem of showing tbat all such varieties

have the ehern numbers of complete inter:sections, i.e.,·'are"of

num~rical c.i. type" or equivalently that the associ~ted rank

2 bund 1 e E hav e ehern n u mb e r s c 1 = a + b, c 2 = ab, a', b E Z. This

is partially verified for d = c 2 ~'3000 by a computational methode

Tbe domain of possible counterexamples left by the compu~ation

i8 rather s~al1~ and diminishes rapidly as N increases.
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For N ~ 6' the first few such values of c 2 (E) = deg(X) and

c
1

(E) are: (54,19),' (60,20), (66,23), (68,24), (72,23), (74,15),

(74,21)., The first case with negative discriminant is (74,15).

An interesting question is whether an E with Chern numbers

as abova is always splitt., This is a weaken~d version of a

conjecture by Grauert and Schneider.

G •. BORROCKS

A bundle on lP 6

1 (r) (s)
The simple extensions Ext (T(i) ,T(J» of twisted exterior powers

. s-r+1
ofthe tang e n t bund leT, are c 1ass i f i e d b y eIeme n t s . fd 0 f 1\ V ,

where V is (n+I)-dimensional vector space and T is the tangent

b und 1 e t 0 lPn. Su c h an ex t e n s ion hasanfr e end irec t summand 0 f

rank \tiAArv. So the complementary summand ~s zero or of rank -at

least n - J. The latter is the Pfaffian or null-correlation

bundle. The only 'other exterior powers - up to ~uality - which

have dense orbits 'are A3v (n~5,6,7). Our bundle M is on ]p6 ; it

isofra n k. 9 a n"d s ince CI) iss tab i I i z e d b Y G2 i t ca r r i e saG 2 ­

a~tion. Its chern polynomial is

c(M) = 1 + 3h2 - 28h
6 = (l-h2 )3(1+6h 2 +15h 4 ) •

The polynomial on the right satisfies SCQwarzenberger's congruen-

ces. ,So it is a natural question to look* for a, ß

3 (!) (-) -f\. M +" f!) ~ 3 (9(1)

with Kerß!Ima of rank 4. I have not solved this question.
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The existence of a, ß depends on the structure of the '

mapping

r (M (- 1) ) x Hom (M, (9 ( 1» -+ lO( 2)

•
given by.composition of maps. It is canonically isomorphie as a

G
2
-mapping·to a non-associative ~n fact non-power associative)

commutative algebra structure on VI ,2,0 m ~, V2 ,0 the irreducible

G2-module of weight (2,0) and dim~nsion 27.

C." HUNECKE

Numerical 1nvariants of Li"äis'on

Let S be a Gorenstein leeal ring and R = s/r,R' = 5/T two

quotients of s. 'R and R' are said to be" "lin'ked (directly) if there

is a regular sequence x , ... , x in I n T, such tha t (x: I) =T.
1 q, .-

and (~:T) = I. We write RU R'. If 3 R = RoU R1U •.• U R-n = R' we

say Rand R' are linked and write R R'. Set L(R) = {R~IR'- R}.

We wish to give s.ome invariants of these liaison elasses.

If M is an R module, set Hi(y;M) = Hi(M) t the homology of the

K0 S zu I e ompIe x 0 f ( y 1 ' • • • , Yn) ß M. I f M = S, set Hi (S·.) =. Hi ·

'Suppose M is a module such that
•

Fix R 5/1. 1 = (Yl' ... Yn) some generating set.

·1. M i s per f e"c t 0 f dime n s ion e qua 1 t 0 g

2. .1. (M 8 R) < ClO,

codimR,

·3 •.M satisfies the vanishing property of Serre,

4. M is rigid, i.e. X(M,N) = 0 implies Tori (M,N). o.
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n-q
Set ki(y,M) l(Hi(M» - ( i ) X(R,M); and let PR,M(t) =

1: k. (y.M)t i I (l+t)m where (I+t)m exactly devides the poly-
1. 1.

nomial in ·the numera tor. Our main resu 1 t:

Theorem. If Rand R' are linked in an even number of steps,

then PR,M(t) PR',M(t) provided M satisfies I. - 4. above

for all links involved.

iAlso, t IPR M(t) ~ H , ••• ,H. , are maximal Cohen-Macaulay
, 0 1.

modules over R. We are able to conclude

Corollary. If L(R) contains a complete interseetion, then

PR,-M(t) e O. In .partieular, all Kos z ul homology· on·a generating

set of I is either zero or Cohen-Macaulay.

Finally we may apply this resu1t ~o the vanishing of

various cotangent .functors. One applieation:

Theorem. Let R be Gorenstein and in the linkage elass of a

eomplet~ interse~tion. Here suppose S = k[[xl, •.• ,xn ]].

2Then T (R/k,R) s T2 (R/k,R) = o.

H. LINDEL

Projective modules over graded ri~gs

Let A be a commutative ring, R = • Ri a graded ring with Ro=A

which is finitely generated, R A[tl, .•. ,t n ]. Then the following

generalizations·of "Quil1en's patching theorem" holds: Let M

be a finitely presented R~odule such tbat for every m € Max(A)

Km Am 8 AM i8 extended fram Am: Then M is extended fram A.
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For example this t~eorem implies the following result of A.C.F.

Vorst : If R is a discrete Hodge algebra, i.e. R = A{T1,···,Tn]/I.

"I generated by monomials and if f.g. projective A[X'l'••. XJ ­

modules are extended from A, then all f.g. projective R-modules

ar~ extended from A. Another application is the following result.

Let I be an ideal in A, T an indeterminant and R = A[IT] the

Rees ring over A with respect to I. Suppose that ,f'.g. projective

A[X
1

, ••• Xn]-modules are extended from A. If there exists an

hE A with (h,I) = A such that for a f.g. projective R module

P~ P h is extended from A
h

, then P is extended from A.

M. MILLER

Resolutions "of Gorenstein algebr"as and" t'heir b"ehav"io'ur under

linkage

(joint work with A. Kustin)

In the classical situation in which'a "structure theorem" is

available~ as e'.g. for codimension two Cohen-M~caulay algebras

or codimensiQ.n three ,Gorenstein algebras, one can explicitly

determine the si~gular locus, 8ing(R/I). Our philosophy is to

demonstrate that one can contral (R i ) oy starting wi,t~ a regular

camplete intersection and forming "suitably" .generic links. In

the context of Gorenstein .algebras one can maintain (R6 ), which

is best possible, U:.nder "general. double link". One proves this

by showing that both rigidity and compl~te.intersection locus

                                   
                                                                                                       ©



- 26 -

can be transported across such a general link. Indeed a some

S t ronger c ond i t ion (LG.): l.l (1 ) < max {g, h t P - i} f or all P::J 1,-
1 P

can be transported for i < 4. Finally, one can show that (R/I)
- P

i~ regular if it is both rigid and a complete intersection, by

examing the DG-algebra structure on a minimal free resolution

W of R/l; namely (R/l)p is a c.i. if and only if P does not ~

contain 1 + F. grade I ~
1

u. ORBANZ

Flat morphism by ~lowing-up

(joint work with L. Robbiano)

If n : X'~ X is -a blowing-up with center Y c X, let D = n -] (Y)

be the exeeptional divisor. We give some results in eonnection

with flatness of the indueed morphism n' : D ~Y. Locally we

have the following situation: R is any loeal' ring, I c R any

ideal, and R -> R]. is a (loeal) homomorphism obtained by blowing­

up R with center I. Then R normally flat along I ~R/I ~ R]/IR]

flat for all R] =:::;> ht (I) = R.(I) (the analytic spread) (note

that ht(l) = 1.(1) ~ e (R) = e (R r ) if R/r is regular and R •
quas i- unmixed) . Conditions are given to reverse the above impli-

eations. The flatness of n' has niee geometrie properties: It is

an open condition, of course, and it has a transitivity property

like normal flatness. The proof of transitivity 1s based on a

numerical characterization of the flatness of n' using generalized

Hilbert funct~ons. The main result is: If n' is flat, R/r· regular,
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then H~s)[RI] ~ H{O)[R], where H is the Hilbert funetion and

s = residual transeendenee degree of R./R. Similar eonsiderations

give the following result: If R/l ~ R./IR. is flat, 1 an ideal

of the prineipal elass such that R/l is Cohen-Maeaulay and

e (R / I) ~ d imR I I + ., a'n d i f R. i s Co h e n - Ma c au 1 a y ou t s i d e

then R. is aetually Cohen-Maeaulay (some teehnieal assumptions

on Rare suppressed here).

R.Y. SHARP

Generalized fraetions and the Monomial eonjecture

After a review of generalized fraeti~ns, the talk will concen-

trate on a d-dimensional eommutative Noetherian loeal ring A

(with identity) (where d ~ I). We set

u = {(Y1 ' • • • , Yd J 1) € Ad + 1 : YI ' ... , Ydis a s y s t em 0 f p ~ ra­

meter for A},

• d+l b fa tr1angular subset of A • Let xI, •.• ,xd e a system 0 para-

meters for A. The' talk wi~l present the result that the Monomial

• eonjeeture holds for xl' •.• ,xd {that is, for· eaeh j ~ 0,

+ ••• + Ax j + I j
d

if and only if ( 1 1) ~ O'in the'module of generalized
. . xl'··· .'xd ,

fractions u-(d+I)A,' ~~d will use this to deriv~ the following

Theorem. Suppose. tha~ d .(= dim A). ~ 2 and ~he Monomial eonjecture

:~s known to be true. for all loeal rings of. dimension d .- I.
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Then there is a positive integer t (depending on A) such that,

for all systems of parameters x 1 , ••• ,xd of A, the Monomial

t .
eonjecture. holds for x I ,x 2 ,x 3 , ••. ,xd .

J. STROOKER

Pre-regular modules

(joint work with i. Bar~ijn)

Let A be a noetherian loeal ring with maximal ideal m and

residue class field k,d = dim A. If x = x), ••• ,xd is a system

of parameters (s.o.~.), we call a module M ~-pre-regular provided

(i) (xI'···,xd ) M + M, t t

(i i) all M/(xl,···,xd)M
xI··· x d I t+l t+1maps ~ M (x I ' • • • , x d . ) M

are injeetive, t ~ I.

The name is justified by the theorem.

Theorem •. If M is x- pre-regular for some system of parameters,

then

(i) Its m-adie completion M is regular for every s.o.p.

(ii) H~(M)v is regular for every s.o.p. •

Here H~ is the d-th loeal eohomology functor and _v is

the Gabriel-Matlis duality.

For finitely generated M, pre-regular implies regular, but not

in general.

In case A"is a domain of equal eharacteristie, one ean always

construet, for a given s.o.p. ~, an ~-pre-regular module M, which
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•

has flat dimension 1. Then both M and Hd(M)v are big Cohen-

Macaulay modules for every s.o.p. in the sense.of Hochster. In

ease A is not Cohen-Maeaulay, both 9f these modules have in-

finite flat dimension. Moreover M is not regular for any s.o.p.

In the proof of these results one uses an extension to

infinitely generated modules of a classieal homological identity

of Auslander and Buchsbaum.

B. ULRICH

Homolrigieal properties whieh are invariant ~nder linkage

(joint work with R.O. Buchweitz)

Let, I snd J be two p.erfect ideals of grade.g in a loeal Goren-

stein ring P whieh lies in th~ same linkage class. Set R = PlI,

S = p/J, and denote the canonical modules by wR ' wS. ~y con­

structing complexes which are homotopy equivalent under direet

linkage the following theorem i8 shown:

Theorem. For all i and all j ; 0 there exists an isomorphi,sm of

P-modules

applications

(i) depth _1, 2 ß 00 == depth J
ß 00 SI R R I J2
S

(ii) I J .
depth HomR ( I I 2 ,R) = depth Horn S ( I J 2 ; S)

p
(iii) if for some i and some q E Spec R, Tor. q

(00 ,R )
1. Rq q

is not Cohen-Maeaulay, then J =q.
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m - g •

Corollary.

dim Ti (R/k

then

If there exists n > 0 such that for all i ~ 2,

S
, wR) ~ d - n - 3 + i a nd d im Ti ( I k ' wS) < d - n - 3 + i,

~ n + 2 •

Corollary. Let R be a Gorenstein ring in the linkage class of ~

a complete intersection, and n > - 1 such that R
q

is a complete

inte~section whenever dim R ~ n, then
q

for2~j~n+3

b) if for some q € Spec R with dim R == n +'1, I is minimally
. q q

n+4 R
generated by g + 2 elements, then T ( I k ,R) =t o.

w.v. VASCONCELOS

Algebras of Linear Type

(joint1y with J. Herzog and .~ Simis)

For a finitely generated module E over the Noetherian domain R,

one considers comparisons in the sequence of morphisms of R-a1-

gebras

SeE) ~ B(E) ~ C(E) ~ D(E)

where SeE) = symmetrie algebra of E, B(E) == S(E)/R-torsioo, and

•
for R normal, C(E} integral closure of B(E) and D(E} == graded

bi-dual of SeE).
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I. Fitting conditions: A first level of comparisons is ex-

pressed in terms of the following sliding height conditions

Definition. (F
k

) ~ ht(It(~) = (t-sized minors of (~» >

~ rk(~) - t + I + k, I < k ~ rk(~)

• For R Cohen-Macaulay, one has

1.1 SeE) B(E). (F I )

].2 seE) D(E) ~ (F 2 )

1.3 (F 2 ) ~ C(E) D(E), with converse if SeE) B (E) •

2. Approximation complexes. Main tool are some subcomplexes of

teE) : 0 .. Zf. 'S[-t] -+ ..... Z1 8 S[-R.] -+ S -+ 0 (R. = n-rk(E».

since Ho(~(E» = SeE), often properties of SeE) can be read off

Z(E) as lang as the complex is acyclic. There is a number of

such criteria.-

J.-L. VERDIER

Fibre's vectoriels sur un germe de surface poirit~

I) Saient V ~ ~2t G un sous-groupe fini de Sl(V), S = V/Ge

La surface S possede un seul point singulier note 0 et S designe

dans la suite le g~rme en 0 de cette surface. La correspondance

de McKay etablit des bijections entre les trois ensembles finis

suivants
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(i) Les classes d'isomorphismes de fibres vectoriels,
indecomposables sur S -" {al.

~u Les sammets du diagramme de Dynkin associi a S.

~ Les representations irreductibles de G.

11) Les resultats qui suivent ont ete obtenus en collaboration

avec M. Artin.

Les surfaces singuliires' du type S = V/G ont une singularit e

qui est un poirit double r~tionnel. En caracteristique p > 0,

les points doublesrationnels ont ete classifier's par M. Artin.

11s. ne correspondent plus ä des quotients du type V/G. Cependant

il existe.toujours une correspondance bijective entre les en-

sembles i) et ii).

Les germes de surface singulier~ (en caracteristique zero)

considerees en I) possede la propriete que l'ensemble des classes

d'isomorphismes"de fibre~ vectoriels indecomposables sur S - {O}

est fini. Ori, peut montrer que les 'surfaces normales qui possident

cette" propriete de finitude, sont necessairement des singularites

quotient, i. e.· du ,type V IG ou Gest un sous-groupe fini de GL (V) •

".

tres simples de ce dernier resultat.

Bilene Esnault" M. Auslander, J. Herzog ont proposes des di~onstrations•
K. WATANABE

On filtered rings' a"n'd 'f'i"l·t'e"re"d 'b"I'o'w'-'u'ps

Let (A,m) be a Noetherian loeal ring and F· be a filtration on A

satisfying the conditions (I) G(A) = •
"n.!.o

n
F (A) /F n + I (A) is a
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finitely generated graded ring over A/ F I(A). (2) depth G(A) > o.

The·filtration on A induces a filtration on the loeal cohomology

module Hi(A) and we define the invariant a(A) bya(A) max{nl
m

F
n (Hd (A) '+ O}), (d = dim A). Compared to the invariant

m

a(~(A» (def = max{nIH~+(G(A»n + Ol), a(A) ~ a(G(A» and if

Hd - I (G(A» = 0, a(A) = a(G(A». We put AI:, = @. Fn(A) tncA[t]G+ n,o

and Y' = Proj(A~). Then we have some criteria for rational

singu1arities.

Theorem. ( i ) I f Ais a p s e u.d 0 - rat ionall 0 caIr ing ( p s - rat .

rat.sing. under the situation we have Grauert-Riemenschneider

vanishing theorem), a (A) < O.

au If A is C-M and y' has only rational singularities, A

ia a rat'. sing., if and only a(A) < o.

Next, we consider the condition for A to have a good

filtration if d = 2. A is normal and if A has a filtration s.t.

G(A) is normal, then A has a "star-shaped resolution" and con-

verse.ly, if A has a star-shaped resolution and if P
g

(A) = ·P
g

(R),

where R is the graded ring with the same type of filtratio~,

then G(A) ~ R, with the filtration Fn(A)

f : X ~ Spec(A) is the resolution and C is the central curve of

the star-shaped resolution.

We can say something about the exceptional curves of the resolution

of A if Proj(G(A» has on1y singularities which are normal crossing.

For example, if G(A) ~ k[6], where ~ is a triangulation of a

circle~ then A is a cusp singularity.

Berichterstatter: R. Waldi-
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Als Preprint haben ausgelegen (außer den Preprints, über deren
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