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Tag u n g s b e r i ~ h t

Lokale Algebra und lokale analytisc~e Geometrie

25.5. bis 31.5. 1986

Die Tagung fand unter ,der Leitung von J. Lipman (LaFayette, Indiana),

R. Berger (Saarbrücken) und G. Scheja" (Tübingen) statt.

Gegenstand der Tagung war die Verbindung zwischen algebraischer und
. . .

analytischer. Geometrie in Fragen, die zu gemeinsamen Begriffsbildungen

der (loka~e~) kommutativen Algebra geführt haben. In' ;den -Vo~trägen

wurden u.a. Aspekte der Auflösung und der Deformation von Singula~

ritäten behandelt; außerdem standen lokale topologische Eigen~

schaften der Singularitäten im Vordergrund des Interesses.

Von den Teilnehmern -kamen 29 aus Deutschland und anderen europä~schen

Ländern, 10 aus Nordamerika und 4 aus Japan.

Vortragsauszüge

L. AVRAMOV:

Applications of homotooy to commutative algebra

We introduce an algebraic notion of homotopy groups.

Definition: If R is a commutative ring, and k the residue field

of R for some prime p, the graded vector spac~ .

(I(2)f~c TorR(k,k)V is called the homotopy of R at p. Here

r = Ker(TorR(k,k) ~ k), r(2) =1 2 + the span of the divided powers

-------------------------------- - --------
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(x of even degree > 0,' j ~ 2), and .( ) V denotes veetor-

be a homomorphism of

holds for the Bass series

spaee duals.

Theorem: Let R ~ S ~ T be loeal homomorphisms of loeal rings,

such that ~,$ and .~ are essentially af·finite type. Then

~ and. w are l.e.i~ maps if and only if $~ is l.e.i. and

flat dims T < ~ •

Theorem (with H.B.Foxby): Let

finite flat dimens~on. Th~n I
S

(IS(t) = L dirn Ext~(k,k)t1) • •R.O. BUCHWEITZ:

Charaeterizing Algebraic Cycles on Projective Hypersurfaees

R .

I J (f)L(m+1) (d-2)•b b
D (R.)/ b + D (X)I b

D (S.) D (lP)

y (M)given by

~.,m(X) 0

where y is the composite map

+ K(X)/K(P~ + S H~'P(X)O •

Let X be any smooth variety over ~ , K(X) its Grothendieck

group, H*(X,~) its cohomology ring. Then there is aChern charac

ter chx : ;K(X) + H*(X,<j:) • The problem is to de.seribe its image.

Among other results we give the following:

Assume x2m
+ p2rn+1 is an even dimensional, .smooth hypersurfaee.

Let R. = ~ * (ox) , S. = r * ( tJp) be the homogeneous coordinate rings.
S '. .

R. = · / (f) , deg f = d. A graded MCM M over R. is given by

a matrix faetorisation (~,$) ~: F ~ G , $ : G(-d~ + F; G/F free

graded S.-Modules such that cPlP=f.idG(_d) ; $.ep=f.idF (D.Eisenbud).

Theorem: 3 a universal constant c(d,m) such that y(M) is
. m+1

c(d,m) Trace«dfA d$) ) e
· volume element 'cf S

M. CONTESSA:

Rings with double infinite chain conditian (DICC)

A DICC is a commutative ring with unity in whieh every double in-
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1 : Let S be a non-Noetherian ring with no minimax ideals.

is nICC iff 1 ) Sred is Noetherian; 2) n is nilpotenti

is DCC; 4) Vx e S-n
n .

equivalently n
: -/SXf\ n or -/x •n

is

is nICC iff either R is Noetherlan or

is a DICC with no minimax ideals and A

finite chain of ideals .. . ~ct_l ~ 01 0 ~ 01.1 ~: •• stabilizes either to

the right or to the left or to both sides. A reduced orcc is Noe~

therian. For the nilradical n of a non-noetherian orcc we have

i) Ass(n) consists of finitely many maximal ideals; ii) ~ is nil

potent; iii) n is DCC. We call a minimax ideal a prime ideal

which"is both minimal and maximal.

Theorem

Then S

3) !!
has finite leng.th.

Theorern 2: A ring R

R ~ A x S where S

~

an Artinian ring.

Cor.: A non-Noetherian DICC with no minimax ideals has a unique

minimal .prime.

0 •. EISENBUD:

Linear Sections of determinantal Varieties

L ·be an (n-k)-generic matrix of linear farms. The

L generate a prime ideal of generic height, and

module any ~ k-2 linear forms~

Koh, Stillman): If X is a reduced, irreducible

9 , and 1:., 1 ' ~2 are line bundles of degree ~ 2g+1 ,

k x k-minors of

this remains "SO

Theorem 2: ( - ,

curve of genus

Let V,W be vector ~paces of dimensions v,W over a field F .

Proposition-Definition: For a subspace MCHom(V,W) with associated

pairing 1J: VfD W*" -+ M* and Matrix of linear forms L, the follow-
I

ing are equivalent:

1) The annihilator. MoL ~ Horn (W , V) = Horn (V, W) * meets the rank S k

19CUS only in 0·.

2) No sum of S k pure vectors in V~W* goes to zero under 1J •

~ 3) Even . after row and column operations, any k of the elements

of L are linearly independent.

When these conditiöns are satisfied, we s~y that M( or ~ or L)

is k-generic.

Theorem 1: Let
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(and distinct if both have degree 2g+1), then I(X) is generated

.by the 2 x 2 minors of L ( J. 1 ' ~ 2) .

R. M. FOSSUM:

There exist indecomposable rank.two Gorenste1n modules (d'apres

D.Weston)

Let (A,~) be a loeal noetherian ring with maximal ideal ~

A finitely generated module G is a Gorenstein module if ~

i) inj dimA G < cx), ii) HemA(G,G) 1s free and ii1) Exti (G,G) = 0

for i > 0 • The following facts are known: 1) If A has a Goren

stein module, then a) ·A is CM and b) A has Gereinste1n formal
2fibres. 2) .If G i5 a Gorenstein· module, then rkA HomA(G,G) = t .

The integer t 1s called the rank of G. 3) If G 1s a Gorenstein

module. of rank 1., then G has a dua11zing module. 4) If A .has a

Gorenstein module, then it has a unique indecomposable Gorenstein

module G such that any Gorenstein module 1s a direct sum of copies

of G. 5) If.A has a Gorenstein module of odd rank, then A has

a dualizing module. 6) If A 1s a Gorenstein module over itself,

then A 1s Gorenstein.

Theorem (D.Weston ·Univ. Ill. Thesis 1986). There ex1sts an ana

lytically· normal two dimensional factorial loeal domain A that has

an indeeomposable Gorenstein module of rank 2.

Such an A has Gorenstein formal fibres, but no dualizing complex.

A. V. GERAMITA: ~

Linear Systems of Curves in ]p2 w·ith Preseribed Multiplicity

k = k , P1 , ••• 'Ps points in . ]p2(k) , R = k[xO'x, ,x2 ] ""ie;. R ,

Q1 a
~1. +-+- Pi ' Q, ~ .... ~ a s ~ 1 int~gers and 1= "11 "" •.. " '1 g

5
= E9 I d ·

Theorem (A.Gimigliano, Ph.D.thesis): Let P1' ... 'P lie on a non-, s
singular curve of degree d and suppose ~ (d~O - E, - • · · - Es) = 0
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where

if

if= O. ii)
I

= 0 • iii),
if the

. Let]p2 at

s
E a. • Then i) i f s t- (d+22) - 1 =>"""1

(Dt)
i=1 1

s
- 1 and D t t- rn·d E

O
- E m Ei then "",' (D t )

i=1s
- 1 , D = md E - I: m E. then .;;, 1 (D

t
) = 0

t 0 i=1 1

(the blow-up ofx

s = (d;2)
s = (d;2)

on

points P 1 , ••• ,Ps are ~ufficiently general.

Cor.: If P1 , ••• ,Ps are.sufficiently general and lie on a nonsingular

d __ t-(a
i2
+jcurve of degree d then if t ~ L a. .::;, H(A,t) = e(I) t.

i=1 1-

where H (A, t) = dimkRt - dimk (R/ I) t •

s.· GOTO:

On maximal Buchsbaum modules

Let R be a Ioeal ring and M a fin~tely generated·R-module.

Then M is said to be Buchsbaum, if the difference

IR (M)"IR (M/ "l M) - e"1 (M) is independent on the "choice of parameter

ideals Of for M.. (Hence M is CM iff M is Buchsbaum and

IR (M) = 0.) A Buchbaum R-module M i5 called rnaxil'Qal "if di~M =dirn R .

We show that a regular ring R possesses only finitely many isornor

phism classes of indecomposable maximal Buchsbaum modules. In a

ce'rtain special case . (e.g., when R = ~ [[ X· - X lJG with G finite
1 n

group) the converse is also true.

J.W. HOFFMAN:

Topology of the infinitesimal site and the Bodge Conjecture

We" interpret the general problem of Hodge"as -to give those conditions

on a C complex vector bundle E over a projeetive nonsingular

variety X over ~ so that Ern S ~n has a holomorphic structure

for some integers m,n • More gener~lly, if X is any complex man~

fold, we introduce a Grothendieck topology called the holomorphic

                                   
                                                                                                       ©



- 6 -

topology of X, whose topos is denoted by (X) hol " and a canonical

morphism of top~s f: X -+- (X) hol ' whose construction mirrors that

of the crystalline site in Algebraic Geome~ry. It has the property

that a holomorphic structure on E is equivalent to giving a

crystal. E
1

in (X)hol such that E = f*E, • When interpreted in

the language of differential operators, the.equivalence between holo

morphic structures ~n E and crystalline structures on E is seen

to be arestatement of a form of Nirenberg's complex Frobenius theo-

rem. •
R. HARTSHORNE:

Rational surfaces in p4

Thi~ talk is areport on recent work of eh. Okonek and J. Alexander

on possible rational surfaces. in p4. Aside from the classically

known rational surfaces of degree ~ 6 in ][>4, Okanek faund new

anes of degree 7 and 8, and suggested another one of degree 8.

Alexander proved the.existence of the surface of degree 8 and found

another of degree 9. He shows also that any non-special rational sur-

face (i.e. with .4'(Ox(·l» =0 is among those now knoW'n. It is
still open whether there exist special rational surfaces of degree

~ 9

S. IKEDA:

The Gorensteinness of Rees algebras and associated graded rings •

Let (A,m,k) be a Noetherian local ring and I an ideal af A. We

put R (I) = ~ e~ OI
n and call this ring the .Rees alg~bra of I • We

give a criterion for R(I). to be a Gorenstein ring.

Theorem. Let G(I) = ~ oIn/ln +, . Suppose that· grade (I) ~ 2.
n ~ .

Then the following conditions are equivalent:

( 1 ) 'R (I) is Gorenstein

(2) K
A

= A and KG(I) ~G(I) (-2) ,
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where KA and KG(I) are the canonieal modules of A and G(I)

respective:l:Y·

We construet· a Ioeal ring (A,m,k) such that R(m) is Gorenstein

but A is not Cohen-Macaulay.

K. YAMAGISHI:

Unconditioned strang d-sequences and some applications to generalized

Cohen-Macaulay rings

A seq~ence a 1 ,a2 , ••• ,as of elements in,a commutative 'ring A

is called an unconditioried stronq d-sequence on an A-module E if
n n nevery power a,. 1,a2 2, .•• ,as s (ni> 0) and every permutation

of them form a d-sequence on E. The reason·, why we discuss this

sequenee is ~hat we want to find a good sequence property'which

unifies the behaviours of. s.o.p.'s for Buchsbaum rings and moreover

generalize 'Cohen-Macaulay rings. Main conclusion.is that we can

describe the Ioeal cohomology modules Hi (E) 's (i < s) in terms ofa
quotient modules concerning' ails and also the Ioeal cohomology

modules of R(E) and G(E) , the Rees module and the associated

graded module of E w.r~t. a~'s , in terms of H~(E) I S • This

sequence has a closed relation with a pS-sequence, -in fact they form

a pS-sequenee on E iff they form a u. Se' d-sequence on E under

suitable as~umptions.

U. KARRA$:

Equimultiplicity of ~-constant deformations

We gave areport on.the present knowledge concerning the question:

~oes topological equimuItipIicity of isolated hypersurface singu

larities imply equimultiplicity? Actually we are interested in the

slightly wea~er problem whether the multiplici~y does not change

along the ~-constant stratum where ~ denotes the Milnor number of

the singu"larity. Our new approach u~es the concept of deformations

of embedded resolutions. Then our main result characteriz~s equi-
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multiplicity of ~-constant deforrnations of 2-dimensional isolated

hypersurface singularities in terms of certain cohomological vanish

ing eonditions. We can apply this criterion to the clas5 of hyper

surface singularities for which. the Newton polyh~dron gives rise to

an ernbedded resolution via toroid~l ernbeddings.

J. LIPMAN:

•

= divides).( 11 111

Topological Invar.iants of Quasi-ordinary Singularities

A d-dimensional irreduc~ble hypersurface singularity x e Xc ~d+1

is called. quasi-ordinary (q.o.) if it admits, locally, a finite· pro

jection irito ~d with discriminant Iocus ö" having only normal

crossings. Such a singularity can be parametrized.by a fractional

P9wer series, the case d=' being the classical Puiseux para

rnetrization. For curves.one knows how the II characteristic pairs", of

a parametri~ati~n.control the Ioeal topology (via knot theory). In

h1gher dimensions, one associates to fractional power series para

metrizat10ns analogues of the characterlstlc pairs, and naturally

asks what the relation of these to the Ioeal topology of (X,x) 1s.

A' big step towards the answer is the fqilow1ng. For .eaeh compopent

ö 1 of A , (1;$ 1 ~ c) let Z1:= TT- 1
(ö 1 ) . Then Zi 1s irreducible,

and we can let mi .- deg(TT z .) be th~ branching order of TT at a

generic point zi of ,Zi • ~ Lemma: With suitable ordering of the i

we have

m Im 1 1.•• Im,c c-
Theorem: Locally homeomorphic q.o. singularities have the same m.

(i = 2,•••,e). An important role in the proof is played by the loeal ~.
homology group H2d_ 2 (X,X-x) , which is finite, of order m2 ...mc
(This 1s proved via the group of rational equivalence elasses of

codimension-one cycles in f:) X.~ , which maps natu~ally to

H2d_~(X,X-x) : cycle +-+ analytic cycle on X ~ fundamental class.

Thm: This map i~ an isomorphism.)
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G.. LYUBEZNIK: .

On the number of equations defining algehraic sets in

•

The following theorem is proved:

Theorem~ Let V~ A~ an algebraic set of irreducible components of

pos~tive dimensions. Assume that either

i) V is locally a complete interseetion, or

11) char k = p > 0 and V arbitrary.

Then V can be defined by n-1 equations .

Th1s theorem generalizes earlier results of Ferrand - Szpiro

- Boratynski - Mohan Kumar - Cowsik - Nori~

G. R. PELLIKAAN:

Nonisolated hypersurfaee singularities

Let f: (~n+1,O) ~ (~,O) be a germ ~f an analytic function, L its

f f ( ) .. 2 2 ( )
singular locus. De .: A : = x, Y1 ' • • · I Y = y 1+• • • +Yn ' L = V Y1'· • ·,Yn i

, 2 co 2 2 n
Deo f (x,y, •.. Yn ) = xY1 +'Y2 + .•. + Yn ' L =V(y" •• ·/Yn)

·22
A, : f (x0 '.Y , • • • Yn') =Y 0 + + Yn' E = {O} i

Let I
f

be the Jacobi ideal of f; I = rad (l f ) ,- Assume fram now on

L 1s 1-dimensional.

I . is a complete intersection andProp.: If
I'

dirn,+. Ir <,co, then
'+-. f-

there exists adeformation {ft,L t } of (f,E) s.t. for all small

t'" 0: i) L t is a smooth eurvei 1i) .f t has only 'A, singularities

•
outside Et and only A

co
or D. singularities on L t We prove

the conjecture of Siersma that ~im<l:(I/If) = #A, + #0", by using

i~i) of the following

Prop.: Let R be a commutative noeth. ring. Let 12 J be ideals

in' R. i) Assume ·that R is a loeal CM Ring, ht I = n J is

generated by (n+1) elements, J = 11"\ O't ht 01 ~ n + ,. Then 1 1J 1s CM.

11) If .1 1s 'perfect cf grade n+' and grade(I/
J

) i?: n+' and J is
. I

gen. by (n+') elements, then I
J

is perfeet. iii) If' I is gen.

by a R-sequence of length n and J is gen. by m elements, m ~ n ,

and grade I I J ~ m then I I J has a free resolution of length m .
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L. SZPIRO:

Surfaces arithmetiques elliptiques

Nous considerons dans ce qui suit des courbes elliptiques semi

stables f: X + T oU. Test soit une courbe projective et lisse

de genre 9 ·sur·UD corps k, soit le spectre d'un anneau d'entiers

d'un corps de nombre algebriques. Nous noterons S l'ensemb1e-fini

de points de T dont la fibre n'est .pas lisse.

Th. 1 (situation geometrique T = courbelk ). Soit 6
X

le discrirni

nant de X sur - T alors ..

deg bX:ii 6 (2g.- 2.+ deg S}.pe •

ou p = char (k) et pe est le -degre d' inseparabilite de rnorphisrne f.

Tb. 2' (situation arithmetique T = Spec 0k ) Muni~sons le dual de

l~alg~bre de Lie Wx de.la m~trique d'Arakatev qui satisfasse au

la formule d'ajonction sur les surfaces arithm~tiques. Alors on a

12 deg Wx = Pg Norme(Ax) .
Conjecture (Situation ari.thmetique) Soit N le conducteur de 1a

courbe elliptique serni-stable f:X ~ spec~ . et seit E un r~al posi

tiv, alors. il existe une constante C(k,E) telle que
6'+e:

Norme (L\x) ~ C (k, e:) N

Cette Conjecture implique clairement la suivante conjecture': Dans

le rneme situation il existe une constante

c (k) teIle. que Norme (A
X

) S NC (k) •.

L'int~ret de·ces conjec~ures est magnifie.par la construetion de

G.Frey: Soient a,b,e. des entiers tels que . a + b = calors la

courbe ellipt-ique y2 =x(x - a) (x ~ c) est serni-stable si v 2 (a) ~ 4

et c = ~ 1 (4) •

Comme corollaire d'une de ces conjectures et de Ia construction de.

G.Frey on voit que pour taute equation a. coefficients entiers

(~ laxn + bym =czP telle que a ± b;' ± c; ...i1· existe une constante

C(a,b,c) teIle q~e si inf(n,m,p) ~C(a,b,c) l'eq~ation (*) n'a pas

de solution enti~re non triviale.
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w. VASCONCELOS:

Koszul homology and the structure of low codimension ideals

•

We indieate how, in low. eodimension (3,4) , the structure of CM

ideals is mirrored in its.Koszul homology. Let R ~e a regular

loeal ring and t= (x 1 ' ... ,x
rt

) a CM ideal. Denote by Hi(I) the

Koszul homo~ogy modules of I· using the given generating set.

I is said to be linked to J if there exists a family of links

I ,-..L O·"" ••• ~Lr~ J ·

Theorem. 1: If. I has cödimension 3 then UHr(I) i5 Cohen Macauly"

is an invariant of the full linkage class of .1 • It does not extend

to the next Koszul module, nor to higher.codimen5ion. ~n case I has

a pure resolution 0 ~ ~3 (-d-a-b) ~ ~z (-d-a) ~ Rb~ (-d) ~ I + 0 .

TheC?rem 2 (Villa r,real): If I is, besides, generically a' complete

intersection, a ~ band b,~' 6 , then H., (I) i5 not C~1.

For Gorenstein ideals of. codimension 4:

Theorem 3: H, (I) 15 CM <=> I/I 2 1s CM.

J. WAHL:

T' for quasi.homogeneous surface singularities

If A is. a finitely generated (over ~.) graded normal domain of

dimension. 2 , then. the module T~ = Ext~ (OA,A) is graded; one tries

to compute t;.he.::9x:.aded pieces in terms of the geometry of A. In case·

A is the cone over a projectively normal embedding pf a curve

C ~lPN , we prove:

Theorem If C has general moduli, 9 (C) ~ 50 , then for

T' = 0 •-1
9 (C) ~ 50 I then: for' the canonical

deg L ~ 4g - 2' (L = (j C ( 1» ,

Theorem If C has general moduli,,
cone one has T_ 1 = ° .

One any ~-scheme" with line bundle L, one defines

~L: A2HO(L)· '-+-. HO (n 1
(J) L 2 ) by the nformula" ~L(f",", g) = fdg-gdf .

$K is surjective far the general curve of genus ~ 50 • The pre

vious result then follows from the

Theorem For a canonical cone, (T~1)* - eoker ~K
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K. WATANABE:

Gorenstein ASL (~lgebras with ~traightening !aws) ,domains of

dimension 3 and 4

Problem: Given aposet. H , 'is there (1) a Gorenstein ASL on H?

(2) an ASL which is an integral domain on H?

In case (1) we.call H to be weakly'Gorenstein and.in case (2) we

call H ~ntegral. We give the classification of ,the following posets

i) Integral (weighted) posets 'of rank

ii) weakly Gorenstein posets of 'rank 1 ~

iii) integral, weakly Gorenstein pesets cf ,rank 2.

In each case, we assume our. ASL to be graded over a.field and in

case iii) we assume our AS~ to be homogeneous (generated by deg.

elements). In particular, we can show that the coordinate rings of

DeI Pezzo surfaces.of degree ~ 4 by anti-canonical embedding are

ASL. Finally, we classify H of rank 3 , with unique minimal ele

ment T , which is integral and H' = H.- {T}. defines a triangulation

of a 2-sphere (that is the simplicial complex' 6(H') associated to

H' has ,s2 as underlying topological space). There are 18 such

posets.

J. WUNRAM:

Reflexive modules on quotient· surface singularities

Let (X,x) be a germ of an analytic quotient surface singularity.

Let· 11: X -+- X be the .minimal desingulariza.tion of X _ w;th excep.,. ...

t'ional system {E . }1 < . <r" and the fundamental cycle Z - Er. E . • FP
1 -1= . i=1 1 1

each reflexive module .M· on X the sheaf M:= ~*M/torsion. is local-
,-

ly f~ee on X and the first ehern class is represented by a divisor

which 1s transversal to the exceptional set E of u.

The subject of this talk is a generalization of the theore~ of Artin

+ Verdier and the multiplication formula of Esnault + KnÖrrer on the

McKay correspondence for rational double points to the case of an
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M # M, ,. • • ,Mr

M = M.
1

if

if

arbitrary quotient surface singularity:

Thrn. i) For each E. there is exactly one indecompesable re-
1 ,..,

on (X , x) wi th c 1 (M.) •. E. = eS.. , 1 ~ i, j ~ r ,
]. ] 1)

M. is r ..
]. 1

o is an almest split exact sequence

The fundamental sequence

C J (Nt'x ) = C 1 (w5{) - Z •

o -+ Ne? -+ tJ X ~ ~
.X

-+ 0 induces

Berichterstatter: T. Lehmkuhl
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Prof. Dr. H.-B. Foxby
Matematisk Institut
Kobenhavns Universitets
Universitetsparken 5

DK-2100 K ~ ben h a v n

Dänemark
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Prof. Dr. A. V. Geramita
Department of Mathematics
Queen's University

Kingston, Ontario K?L 3N6

Kanada

Prof. Dr. S. Goto
Department of Mathematics
Nihon University
Sakura-Josui
Setagaya-ku

T 0 k Y 0 156 / Japan

Prof. Dr. G.-M. Greuel
Fachbereich Mathematik
Universität Kaiserslautern
Erwin-Schrödinger-Str.

6750 Kaiserslautern

Prof. Dr. J. W. Hoffman
Department of Mathematics
L S U

Bat 0 n R 0 u 9 e , LA 70803

USA

Reinhold Hübl
Fakultät für Mathematik
Universität Regensburg
Universitätsstr. 31

8400 R e gen s bur 9

Prof. Dr. S. Ikeda
Mathematisches Institut
Universität Köln
Weyertal 86-90

5000 K Ö 1 n 41

Prof. Dr. U. Karras
Fachbereich Mathematik
Universität Dortmund
postfach 500500

Prof. Dr. R. Hartshorne
Mathematics Department
U C Berkeley

B e r k eIe y , CA 94720

USA 4600 D 0 r t m und 50

Prof. Dr. M. Herrmann
Mathematisches Institut
Universität Köln
Weyertal 86-90

5000 K ö 1 n 4.1

Dr. M. Kersken
Ruhr-Universität Bochum
Fakultät für Mathematik
Universitätsstr. 150
Gebäude NA

4630 B 0 c h u rn

Prof. Dr. J~ Herzog
Universität Essen - GHS
FB 6 - Mathematik
Universitätsstr. 3

4300 E s sen

Prof. Dr. K. Kiyek·
Fachbereich 17 - Mathematik
Universität Paderborn
Warburger Str. 100

4790 P ade r bor n
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Prof. Dr. E. Kunz
Fakultät für Mathematik
Universität Regensburg
Universitätsstr. 31

8400 R e gen s bur 9

Dr. R. Pellikaan
Wiskundig Seminarium der
Vrije Universiteit
De Boelelaan 1081
Postbus 7161

NL-1007 Me A m s t erd a m

Prof. Dr. o. Riemenschneider
Mathematisches Seminar
Universität Hamburg
Bundesstr. 55

Thomas Lehmkuhl
Mathematisches Institut
Universität Tübingen
Auf der Morgenst~lle 10

7400 .T ü bin gen 2000 H a m bur 9 13

Frau Professor'
Dr. Monique Lejeune-Jalabert
Institut Fourier
Oept. de Mathematiques
Universite de Grenoble
B.P. 74
F-38402" Saint Martin-d'Heres

Prof. Dr. J. Lipman
Department of Mathematics
Purdue University

West Lafayette, IN 47907

USA

Prof. Dr. G. Scheja
Mathematisches Institut
Universität Tübingen
Auf der Morgensteile 10

7400 T ü bin gen

Prof. Dr. F.-O. Schreyer
Fachbereich Mathematik
Universität Kaiserslautern
Erwin-Schrödinger-Str.

6750 Kaiserslautern

Gerhard Seibert
Fakultät für Mathematik
Universität Regensburg
Universitätsstr. 31

Prof. Dr. G. Lyubeznik
Department of Mathematics
Purdue University

West Lafayette, IN· 47907

USA 8400 R e gen s bur g

Prof~ Dr. H.-J. Nastold
Mathematisches Institut
Universität Münster
Einsteinstr. 62

Prof. Dr. U. Storch
Ruhr-Universität Bochum
Institut für Mathematik
Postfach 102148 .

4400 M Ü n s t e r 4630 B 0 c h u m
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Prof. Dr. L. Szpiro

E. N. S.

45, rue d'Ulm

Prof. Dr. K.-i. Watanabe
Dept. of Mathematical Sciences
Tokai University
Hiratsuka

F-75005 Par i s
K a n aga w a

Japan

259-12

Jürgen Wunram
Mathematisches Seminar
Universität Hamburg
Bundesstr. 55 .

Prof. Dr. W. V. Vasconcelos
Department of Mathematics
Rutgers University

New Brunswick, N.J. 08903

USA 2000 H a m bur g 13

Prof. Dr. U. Vetter
Fachbereich Mathematik
Universität Osnabrück
Abteilung Vechta
Driverstr. 22

2848 V e c h t a

Prof. Dr. K. Yamagishi
Mathematisches Institut
Universität Köln
Weyertal 86-90

5000 K Ö 1 n 41

Prof. Dr. J. M. Wahl
Department of Mathematics
University of North Carolina

Chapel HilI, N. C. 27514

USA
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