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Die Tagung stand unter der Leitung von R. Berger (o.mrleLI\en)

und G. Scheja (Bochum).

“ liel der Tagung war es, lokale Fragen der Kommutativen Algebra und .
damit m Zusammenhang stehende Fragen und Methoden einerseits der
algebra1schcn Geometrie, andererseits der analytischen Geometrie dar-

zustellen und vom Gesichtspunkt beider Abreltsrlchtungcn gemeinsam

zu diskutieren.

Folgende Einzelberichte wurden vor allem behandelt:
Lokale Dualitiit, lokale de Rham-Cohomologie-algebraische und transzendente
Singularititen und Deformation von Singularititen unter verschiedenen

Ge51cht~punkten.
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RIEIENSCHNSIDER, 0.t A Generalization of ihe Eason—Korthcott—
’ Comolex

4
L.

A result of J. Wahl (1977) says that the "Pett- numbers" of a
two-dimensional rational singulerity over an algebréically

closed field k are given by b, = i(::i)
‘enbedding dimension of the singularity.

where ¢ is the

This suggestc a comecticn with determinantal scingularities
defined by 2xm matrices, m=e-1.

However, as was chown hy Wahl, very few rationnal singularits

0]

are determinantal.

Therefore, one has to gencralize the notion of a determinental
singularity. We consider & commutative ring R with urit 1 ,

and eleme?ts‘ al,..{am. bl""bm' cl.?""cmulgn_é R .
. =1 :

Let o= 10 Ch 1l 1£i<j<€m, ona let M be

. Ly i B

C.
Td k=g

.= a.b, - b.c, .a. .

renerated by the elements T,
generated by th ‘ 1€n i,j i3 ®3%, 5%

Then there exists o canonical complex over R aucocizicd 1o K9

vhich specializes to the bagon-Horthcott-complex if all cy =1
. : Lro
lioreover this complex in a minimel projective resolution,

if R is noetherian and . gradfl-= m-1 (joint work with J. :cuzelhoy).

It can be shown that alﬁost all two-dimensional guotient

eingularities can be written in this “weak determinant:d" form.

BERNDT, R.: The canonical Wodule ior Cyclic (uotient

Lingalarsities

The Ring C = k[x],..,xc] with the relations
= =XrX . Y. o= 0 ', 1&fcg-1 < e '
fJ{ Xe¥et vﬂcd.f,q"r--l‘ d<g
£-4 o
LSl a o
e.= |Ix"?
et gt
k2] = = R . Tyeaqls =9 A
g T ead —...11/5071 (continued vl zion)
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denotes for Ik = € the Ring of invarianic of the Grous G = {?J
operating by P C2 —_— 1.‘2

(v,v) —— (Gu, ‘qu) = 5T pri-itive.
(s. Riemenschnelder' l'ath. Ann. 209 (1974))
By explicit calkulations the equality of the Dcdekind-
-complementary module dCO(C/C ) aad the inverue /J%(C/CO)_I
of the Kdhler -different 4§l(0/c ) is showm. - o

This equality can be interpreted az an example for the couality
of Kunz's versicn of the canonicel sheaf (ior X = Spec C)

vvith speciel case of a réthur general noticn of a sheal of
entire differentials defined by the author

(Abh.Math.Sem. Hamburg 47 , to appear).

HAMM, H.A.: Helative De Rham Cnhomologv

Let f: (€%,0) — (Ck,o) be holomorph1c. (c, o)C(Cm.o) and
(D,0) C(Ck,o) geras of analvtic subsets with f(C)CD ench
that f: C — D is finite. We tike suitable revreseniatives
of all the germs and assume that there is o Zariski dpew Gente
subset D' of D such that the sSingular points of f 1(D ) -

form a closed subset of £°3(D'), D' and £ 1(D') being
pure-dlmens1onq1 of the same codimension. Then there is «
Zaris ki open dense subset 1" of D —uch that:

1. ) Jt (f O_f IC) | D" ic 2 ccherent /v/).k | b* - mocule,

2.) He* (f (11 | pv = P, ~xl |“) | D" for all i

ilere (1f denotes the relative HOJO“OI“NIC de Rh_m normlex,
and the completion is formal along C and D reurectively.

EKIYEK, K.: . 1 - Dinenzional CM-Rinac: A Kew Proof of &
"~ Rezults of Matlic o

Let R be a local CM-Ring with maximual ideal 4%, dim R = 1,
Q full ring of dquotients of R. A ring A betveen R end Qis
culled e strongly uviramified extencion, ii & = R +A?$A‘.

Ve give a direct proof of inhe fclloviing fact, establiched by
Fatlie: There is a l-1l-ccecrrecponiience betwcen-the set of
ctrongly unrasified extennions of it and the st of idcals

of Q(R), the full ring of ouotients of the completion R .

o
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. = Q/R it an artinian R-module. If Ay,..,A denote thc
maximal extensions, Vi the integral closure of Ai in Q,
then Vi is a finite Ai—module,‘vi is a pseudovaluation ring

and fﬁ\Vi is the integral closure of R in Q.

BECKER, .J.: Apvplicaticn of Functinal Analysis to the Solutions
‘ of Power Series Equations

It is wellknovn that any algebra homomorphism between complete
local rings is both open and closed in the respective Krull.
topologies, and that the corresponding statenent for analytic ‘
rings is false. The main result of this talk is that every

homomorphism between analytic rings which is closed is
necessarily onmen (the converse is not true); this can be
interpreted as a statement about the solutlons of certain

’powgr series equations. This result is proven by deriving

certain connection between the Krull topology and the simple
and inductive topologies on the respective analytic rings, and
applying some functional analytic results about the automatic

continuity of linear operators-and the unigueness of topologies..

For example, it-is shown that the algebra of formal pover
series modulo any ideal carries a unique Frechet algebra

“topology (namely the simple topology).

BECKER, J.: Topological and Differéhtiable FProverties of
Analytic Varieties

" We study the ethivalence, embedding dimension and multiplicity .

Deutsche
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of complex analytic varieties and the effect ¢n thece of
contlnuou C°, Lipschitz L, differentiavle D, continuously
dlfforentiable Cl, Ck Coo‘ real aha]ytic A, and comnlex
analytic @& changes of coordinates. For instance, a classical
result of Zarieki stats that two comnlex znalytic nlanar curves
are topologically equivalent iff they have the :ame charaéteristic
exnonents. This can be improved to differentiable equivalence '
but not C1 eaquivalence. Two such curves are C1 equivalent if

and only if they have the nawe characteristic coeftlicients

(up to conjugation). For curve: in €%, n>3 , ther is an
egually interesting theory. ‘
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BINGEWER, J.; FLENI'ER, .: Kichtalgebraiuche Singulerititen

Ein komplexer Raumkeim (X,x) heiGe kompaktifizierbar, wenn cs
einen kompakten komplexen Raum Z und einen Punkt z€ Z gibt,
8o daf die Keime (X,x) und (Z,z) isomorph sind.

In unserem Vortrag wurden Beispiele von komplexanalytischen
Singularititen konstruiert, die nicht kompaktifizierbar sind.
Solche Singularitdten eind insbesondere nichtalgebraisch.

Wir geben codann fiir jeden bewerteten Kérrer k anzlytische
k-Algebren mit Restekdrper k an, die nicht algebraisch sind.
Analoge Beiéviele wurden fiir den Ubergang vom analytischen zum
kompletten Fall konstruiert. Die Beweise dieser Aussagen
stitzen gich auf die Deformationstheorie rrojektiver Schemata.

I’it #hnlichen kethoden lassen sich komnalite Tormele komnlexe
Mannigfaltigkeiten konstruierer, die nicht isomorph cind wur
Yomplettierung einer komplexen Fannigfaltigkeii léngs eines

“analytischen Unterraumec.

CCWSIK, R.C.; NORI, H.:

We prove the following theorem: ,

Let k be an infinite perfect field of vositive charakteristic
and let C be a curve in Aﬂ , then C is a set theorebic
complete intersection. )

The proof depends on the corresponding theorem in the infinitesi-
mal case, which in tumrn is'proved by projecting onto a plene
curve (birationa}ir, finite). Then one proves that C ié cet
theoretically = -local complete interscction. The theorem (atfine)

follows from the theorems of 1. Szpiro and K. “liohan Kumar.

GALLIGO, A.: Stability end Division Theorem

1 compute the equations of the baris of the senmi~universal 2zt

. . ) . s . 2
deformation of the wnoint Xg whiclk z2laebra i € fx,y,zj/(x,y,z) -
Using the division theorer one gel the equaticns by taking the
local flatner of the univercal unfolding of the uap germ

£: (€3,0) — (¢6,0) definea vy

(z,y,2) — (xz,yQ,zz,xy,,z,zx) .
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GRANGER, J.H.: The Irreducibility of Hilv" Civ,y}
(nfter J.Brian?on) .

The Hilbert scheme Hilb"™ A of the ring A = C {x:¥} is the cet
of Ideals I (A such that dim, A/I =n . It can be identi-
fied with an algebraic subset of a grassmannian :

( n(n-1)/2 planes of A/%np ) and we prove the following
theorem: Hilb™ A is an irreducible algebraic set of pure
dimension.

We outline the principsl steps of the proof first ULy ﬁhéwing

how 1o reduce to deform complete. intersections..®he proof is

built on' three technical lemmae which reduce the problem ’
to the crucial point of showing how to deform

Axy + A(xpiyq) to an order 1 ideal.

EISENBUD, D.: Iterated Torus links and Degeneration of
Plane Curves (joint worl with V. Feumann)

We concider curves in a neighbourhood of O¢€ 2. Suppose T(x,y)= o
has an isolated eingularity. Then to study the degeneration of
the smooth curves T(x,v) = § = to f(x,y)= o i= the sane as to
study the (vnique) fibration of the comnlement of the iterated

"torus link L corresponding to f(x,y) = o .

We skeitch a method for determining the fibration of the comvlement
of sny iterated torus link that has one. Fron this one gets a
criterioarfiberability, and geometric information about the
monodromy; for example, a power of the monodromy is a product

of Dehn twists =zlong disjoint closed curves in the Tiber.

These conslructions generalize these of.A'Camoc for iterated .
torus knots (analytically irreducible curves)s

e.g.:

.\/ : o~ [:/ \,-\.\ |
(:;if;ij:ggz . tivers, but /{ ///,_ does not.
- * /!// / )
Ik ke

Y e | 7T
—~—

\
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STEURICH, Ji.: Golod Idepls of the Tyme /Olodb-
J

(joint work with J. Herwzog)

The following theorem was proved: Let R be a noetherian

locel ring, M. its maximel ideal, k the residue class field
Rfw , and @1, B € M two idealc of R such that

Tor};(R/m J,R/g ) =0 for 21l i>o , then M~ is a Golod
ideal and the equation

" _ }ﬁ/ Rén . oRA R oRA & wher
PHﬁhnz =P PR + PR - PR PR holds, where
Pg denotes the Poincare series

; qimy Tor?(M,k) 21 for a finitely generatcd modnle

.- 1=0
M over a local ring S.

PREUSS, D.: Residuen symmetrischer differentialformwertisor
: Bilinearformen

Seien }r ein Korper, char k = p22 , X cine lber k definicrte,
irreduzible, vollstédndige, norpale Kurve, L der Funktiqncnkdlper
der Kurve X, k in L algebraisch abgezchlossen, d.die Veilscrien
Differentinle voﬁ ¥X/k. s vurde am Beivpiel eines Kérpers &
mit [k:kP}J< 0 , p>2 , und eines ohgeszchlossenen Punktes X

von X mit separabler Kéreercrvciterung k€ k(x) k(x) :=
Restklar:-enkdrner von x) gezeigt, wie man die in einer Arbveit
von Geyer, harder, kKnebusclh und Scharlau ("Ein Residucensats

fiir symnetrische Bilinearformen” CInv.lath. Bd. 11 ) koustruier-
ten Residuen Res : w(a) — W(k) mit Hilfe der von iunz und
Nastold untersuchten Difierentialformen ndchster Ltnfe

berechnen kann.

ELZEIN, P.: The Relative Fundamental Cluns of a Cyele

S S

_(joint work with B. Angeniol)
Ye conuider these three questions:
Let S be e scheme and X% locally of finite type, couidinensioral

of rclative dimenzion p over 5.
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1.) Let i: X« Y be a closed immersion in a smooth scheme
Y over S of relative dimension n. Determine an element

°x/s € H;-p(Y,STLQ;g) which induces (if X is flat over S), at

any point of § with value in a field K, the fundamental
class cxK:E un—p(YK'.(ln—p ) by base change.

2.) Let h: X — Y be an S-morphism finite of finite. Tor dimension
on Y smooth over S. Ve have a trace morphism. Tr h : H»(O - (Oi
- X

which induces for any integer e a trace Tr h. hh gly/b ——% ~S:&yﬁ
Can we define Tr h on the whole sheaf h¢(1 /s ? - Even in the

case S-gpectrum of a field, this problem is not trivial. .

3.) Let ui,...u be cections of ()x on X, which define a
subuchcme V(ul,..,u ) of X, propcr and surj. over S, and
we f"(x,\(ly/§) Can we define the Grothendieck Recidue Symhol
X
Ress u ""Up] € T*(S C)q when X is not necessarily
smooth over S ?

- To understand the links and answer the
problems we use the dvality tlieory by Grothendiecck. _

We give solutions when S = Spec k , in any charakteristic, or
X is locally couwplete intersection; and in>charucteristic o,

when X is of Tinite Tor dimension over € (a particular case:

-

X flat over S).

FPALTINGS, G.: Dualisiercndc Kommnlexe

Tz wird folgender Satz bexleoen'

Sei A ein noetherscher Rlng, ICA ein Ideal, so daB A I-adisch
\:omplett ist. Wenn dann A/I einen dualisierenden Komplex .
besitst, dann besitzt A ebenfalls einen. = -
Anschliefend werden einige Existenzbedingung fur dualisierende
Komplexe gegeben, webei der Fall der henselschen Ringe sich in
vielen Fallen ale einfacher erweist.

VERDIER, J.-L.: liocal Terﬁslqi_jhe Lefschet: Formula

We describe the locel terns for the Lef:mchets foremie for simocth

curves egquinped with an etzle sheaf with sirgulovities. The
general formuls for. the local terms obtained oy Alivert gencra-
lizes formuloc found by Hiclsen-Wecken, Grothiendieck, Bucur.
o®
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JUNG, G.: Strikte Homomerphismen lokaler k-Algrebren

Hotiviert durch die Untersuchungen iiber die Erzeugung formaler - {
Relationen von konvergentén Reihen durch anelytische Relationen i
(A.M. Gebrielov) werden im allgemeinen Rahmen der lokalen

k-Algebren (k Kdrper) (ec sind solche lokelen k~Algebren A mit

. maximalem Ideal 4M/ y endlich erzeugt, fiir die die kan. .Abb.

Deutsche

k- A/Mt,q DlJ°‘(th ist) so"c e Homomorphismen CF A—=B
betrachtet, fir die Ker lf = 4- her!f ist. Es gils:

Ker § = A-Kerp & !p strikt ¢ §(a) = 3 (1) . ua

gilt: $ - endlich, A n rech =5 P sxrlh‘ Beisviele zeigan
daB mzn auf die ,Voraussetzung."A noethersch" i.a. n'ic_ﬁc verzi

ch Aritin-Rees

c
kann. Es gilt jedoch: ¢: A — B  endlich, rer ¢ CM* y A Inte-
grititsring = \? strikt. Zum Beweise wird el*-e uber Varamet ter-
systeme definierte Dimensionctheorie fiir die nichs$ nztwendig
ncetherschen lokalen k-Algeoren herangezogen.

HERZOG, J.: & Cohen-Kacaulay Crit with Apnlicaticns te the
Conormal Hodule and licdule of Tifferentisle

[0
o
B

Let R be a local integral dcwain and C Cli-ring, i 2 f.g. R-modul:
with dim M = dim R, then the following conditione are equivalentg:
a) 1(1/(x)M) = LR/AX)R)-rk ¥ ( x is a system of Parameters)

b) ¥ is a Cl-izodule . - ' &

Using this charakterisation of Cli-rodules we show:
1.) Let 4 < A prize idezl, - neight A 4 =2, dim 4 = 3, A reguler,
then the following conditions are equivalenti:

a) /f/;?E is torsion free

b) is locelly complete intersection. .
2.) Let A be a Gorenstein ideal in a Cli-ring, then /}9/}92 ig
Cii-module Tor height 'f' £3 .

3.) Let R = k[« Xye X0 /,q l1-dimensional integral domzin,
}' field, 214 et T = tor"‘on of the mcdule of differentialcs i/,
Then T # 0 for edim B = 3, and for edim B = 4 ard
E Gorenctain,

R/%"
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LANGIANI, K.: Japanische und aussezeich nete Unterrinse

des Tateschen zinges

Ein Ring R heiBt japanisch, wenn fiir alle Pripidcale ’? € R das

A .
Erweiterungsideal -?Rcﬁ - (=Komplettierung von R) reduciert
ist. Dann ist R gensu dann jan:misch wenn in ellen Faktorringen

» R/@ der noramele Ort offern ist and fir alle Primideale # ¢ R mit

elndlme'xsn.onalem R/@ euch R”/f reduziert bleibt. GI‘.: weiter
A ein noetberscqer regulirer susgezeichneter Jacdobsonring, und
iet R ein Unterring von A, so éaf A treuflzch iliber R ict und die
raximzlen Ideale von R durcn Elemente von A erzeugt werden, €o
ist R genau dann jenanisch, wenn in allen de':orringen R/ der
normele Ort offen igt. R ist genau dann ausgezeiciinet, wenn in
ellen Faktorringen R/éf der reguldre Ort offen ist. Diese Sitze
¥onnen fir Unterrmge des Tateschen Rings noch verschiarft werden.

LINDEL, H.: Projective Mcdules over FPolwvnomial Extensions

over Recular loetherian Rings

Let B be 2 regular noetherien ring with dim 342 , -5[,\1,. X, ] s
@6 Spec C , & = C'? . It was proved that finitely generzted
projective .A['l‘.,,..,‘l‘:_J -modulec zre free., Furirer if

L - . . -
3 = Du_Zl,..,Zt]} y D a conplete regular local ring with dim D£2 ,

n

c, /P » as above, then finitel

~¢

generated projective .A.le,.. 1=
-nodules are free. Ti:e local statements implies -Quillen's "
conjecture in the case that A4 ic an unramified comnlete regular
local rinsg.’ '

Trhe main tool to prove these results is the .‘followiz;‘;: lermas

Let R',R noetherian rings and hé€ R' such thaet R = R'+ Rn,

Rh AR' = R'h, and let Q, P bte Tinitely generaxed projective wodule
suchk that »®P<CQ for all ec M, Q extended from a -rojective
R'-module.  Then P is extendedé from 2 finitely generated
projective R'-mecdule P°'. ,

If R'=R"[X] and h ie monic in X , one has P T Q .

Fesuni Si  (Bochum)
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