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Tag u n g s b e r ich t 21/1979

Kommutative Algebra und algebraische Geometrie

13. 5. bis 19. 5. 1979

·nie Tagung stand unter der Leitung der Herren E. Kunz (Regensburg) ,
H. J. Nastold (Münster und L. Szpiro (Paris).

Wie die hohe Teilnehrnerzahl erwarten "ließ, ergab sich ein reichlich
ausgefülltes Tagungsprogramm, das noch neben den eigentlichen Vor­
trägen über neue Forschungsergebnisse durch extracurriculare Ver­
anstaltungen der Herren Mumford und Russell ergänzt wurde.

Im Vordergrund des Interesses standen Fragen der lokalen~ kommuta­
tiven Algebra, ihre Anwendungen in der algebraischen Geometrie,
Fragen der algebraischen Geometrie selber und Fragen, die sich aus
beiden Gebieten gemeinsam ergeben. Als einzelne Themen sind be­
sonders zu erwähnen: Homologische Fragen über lokale Ringe, hyper­
elliptische Jacobische Varietäten, Fragen der affinen Geometrie,
Deformationen von Singularitäten unter verschiedenen Gesichts­
punkten, Residuen und Dualität, Klassifikation 3-dimensionaler al­
gebraischer Varietäten im Sinne von Kodaira und Ueno.

Das Interesse an der Tagung zeigte sich nicht zuletzt auch an der
groBen Zahl von ausländischen Gästen: etwa die Hälfte deJ; Tagungs­
teilnehmer, davon 7 aus den USA, 2 aus Kanada, 1 aus Japan, 5 aus
Skandinavien und 3 aus dem Ostblock.
Besonderes Gewicht erhielt diese Tagung durch die aktive Mitwir­
kung von D. Mumford, J. Lipman, M. Hochster, H. Matsumura,
J.-L. Verdier u.a. .

Vortragsauszilge

G.-M. GREUEL

Deformations of Complex Curve Singularities

The purpose ot the talk wasto explain how to use the dualising

module UJ of a reduced complex curve singularity (Xo,xo ) in

order to abtain topological and analytic results about (flat)

deformations of (Xo,xo ). These results were partly ohtained

together with R. Buchweitz.

If rt denotes the module of Kähler differentials on (Xo,xo )
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then there is a canonical map d: (J --~n ---?> lt.J and we def ine
Xo,xo

the Milnor number u(Xo,xo ) = dim~(w/d~x ) which generalizes
1- o,xo

the weilknown Milnor number for plane curves (ar compiete inter-

sections), and has the properties

2) If f: X~D is a "good" representative of (Xo,xo )' Xt

then f-(Xo )- z= /A(Xt,x)' = dimer H
1 ~Xt'~)

x Sing(X t )

3) If X
o

,5;{pN. is a cempiete reduced curve then .2Xan (Xo )

= Xt (Xc) -j.A.(X
o

) where Za (res tt ) denotes the analyticop n p op

(resp. topoI.) Eulercharacteristic.Among ether applications

one also gets a simple proof 'that certain curve singularities

found by Mumford and Pinkham are not smoothable.

D. LAKSOV

Pfaffian schemes

Let a be an integer,

the polynomial ring in

\e thea al ternatfng a~ a

C~2 denote Pf 2c (X)

of X of order' c.

k a field and R - k[ x 1- ..... , ij'·"· 1 ~ i < j ~ a

(

() ~. x. ~
x. '" Denote X = .... 1J
1)

-Xij ". 0

matrix formed from these variables, and for

the ideal in R genera ted by the Pfaffians

Theorem: R/Pf 2c (X) 1s a Gorenstein domain of pure codirnension

(a-2c+2) (a-2c+1)/2 in R. The singular locus of this ring is

defined by the ideal Pf
2c

_
2

(X).

We then deduce that every pfaffian scheme Pf
2c

(A) of an alter-
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nating matrix A in affine space ~n can be globally deformed~

into a scheme X~ /An with a stratification X = X2c-2X2c_2? .. :2 X2

such that X2i - 2 i5 the singular locus of

in ~n!s(a-2i+2) (a-2i+1)/2 for all

and the codimension

R.-O. BUCHWEITZ

~- Linking and Deformations of Cohen-Macaulay singularities .'

Main theme: If (X,x) is the germ of an isol., red., C-M;

singularitY,whiCh s~ngular~t1es can occur in the base of the
~:~..~.... _..... • ... t •

semi-universal deformation?

1) It is~shown, that there is a) a canonical reduction to the

case of dirn 0, b) every artinian algebra of length n+1 is

deformation of An = c{x·, ... ,xn}/m2 , . so principally it suffices '

to know the deformation theory of An.

2) Often the singularities are of a given "type": deterrninantial,

Pfaffian (= Gorenstein in codim 3), it 1s shown that all de-

formations are of the same type iffit is so for the first-order

deformations, i~f the generic singularity V is rigid and the

module 1v/I~ fD Wv 1s Cohen-Macaulay. These n very " rigid 5ingu­

larities charac~erize. for example (by spezialisation) all

Q-dim, unobstructed,.smoothable singularities. If x c: fiJ. 15 a
c:~~ - V

max. reg. sequence, then

19 (1/12~ w «> ro Ix) -rg 1/12 • 19 b Ix
v v - v -

is CM.

o iff 1/1 2 r9 (tJ
v

3) It 1s shown, that the bases of the semi-un1versal deformation

of two linked singularities are the same up to smooth factors.
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Furthermore the left side of l~) is an invariant of the

linking class. So all rigid singularities linked to an compl~te

intersection fulf!ll 2) and one obtains immediately known

results concerning CM-sing of codim 2, Gorenstein of codim 3

etc.

-Eo VIEHWEG

Classification theory df algebraic threefolds

In this talk a classification-table'for algebraic threefolds (re-

gular and projective/~) was given and it was shown that the con-
, ,

jectures C3 ,1 and C3 ,2 of Iitaka are true.
,

Conjecture Cn,m .(Iitaka): Let f.:~ W be a surjective

morphism- o.~ regular _projective verieties, ha~ihg a regular,

connected general fihre vw' let n = dirn V m = dirn W, Kodairadirn

K(Vw)~ 0, then

K(V,Wv €1 f"c.J~l)~ Max' {K(V
w

)' Var (f>}

K. P. RUSSELL

"_.

\ ~prOblems in the biregular geometry of affine space

The problem Is to clarify epimorphisms k (rV~ k {rn] where In ~ n

integers and k er] = k [Xl' ... ,xrJ, up to autornorphisms of k er] •

Theorem 1 (Sathaye-Russell) Let k be a locally factorial Krull

domain and F e k (2) s. th. k(2] /F = k [1J Then k (2] = k (FJ [1] •

Theorem 2 (Gemong) Let k be a field and F (i k[2] a curve with

one place at 00 , res. rational over k. Then C,-L
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1 ) F-t, t transcendantal over k, 1s a curve w!th one place

at 00 res. purei)' inseparable over k(t) •

2) F- Ä, Ä~ k, 1s a curve with one place at DO for almost all A.

This is true for all ,:t if char k = 0, but not in general.

Theorem 3 (Russ~-Sathaye) Let k

s. th. A~ A(T]/F = B ~ k L2J , then

following .cases

1) F=bT+a; a,b€A

be a field, A = k (2J, Ft!A[TJ \A

A (Tl = kLF] [2] in the'

2) F is a Galois equation, i.e. if G = AutAB then qt(A)

3) F

K. P. RUSSELL

Cancellation for ~2 (extracurricular)

Areport on the proof of Fujita-Miyanishi-Sug~eof

Theorem 1

A (lJ = k (3) ,

Let k

then

be a ~erfect field,

A <: k L2J

A a k-algebra s.th.

This follows fram

Theorem 2 Let A ~ k (2] be f.9· , regular and factorial. Then

A CI k (2J if k (2). is separable over qt(A) . This follows from

e Theorem 3 Let V be a non singular affine surface over k 'with

Kodaira-dimension (in the sense of Iitaka) -~. Then V contains

an open U ~ CX!A', where C is a curve.

A. V. GERAMITA

Principal Ideals aod Smaoth Curves

Let k be an algebraically closed field, A a regular dcroa!n which
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i5 a f.g. k-algebra, dirn A = d, V = spec A. When is it true

that every closed point of V is an ideal-theoretic complete

intersection? Classically known to be true for V = Spec (k[x 1 , ... ,Xn]>
and more recently when V Spec (A (x]) (Davi~-Geramita).

d = 1: Theorem (Cunnea) A is a P.I.D.~> genus V = 0

~: Let V be presented'as that V is a smooth projective

curve, V'V = {p" ... , p
t 1 and embed V inta Jacobian

by Q~ Q-P 1 • Let r = subgroup generated by

{ P i'-P, , 1 -5. i ~ t J
Prop. The co~plete intersections points are precisely the points

of r (') V.

Conjecture (Geramita-Weibel) If char k = 0 and V~ ~n(k) is a

smooth curve of ~enus ~ 2 and A = coordinate ring of the affine

curve described by x
n

* 0, then A has only fin1tely many

principal maximal ideals.

Theorem (Bombieri) This conjecture i5 equivalent to the Mordell

conjecture.

D. MUMFORD

~HyperelliPtiC Jacobian Varieties
2g+1

If 52 = lrf (t-a
i

) = f(t) is a hyperelliptic curve C! then

i=1

the affine 'piece Jac - e of the Jacobian of C can be embedded

in ~2g and is a cornplete inter5ection. This idea goes back to

Jacobi, and was redi5covered by Mac Kean and van Moerbeke.

In fact

'-
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if

C, s.th. Ri
~ Rj

i '" j and Ri F 00 }

and eaeh such divisor 0 ean be described as V(X(t) ,s-Y(t»

for unique manie polynornial X(t) of degree g, polynomial Y(t)

. of degree g-l.

X I f-X 2
• Thus if

we can emhed

Moreover X and y. define such a

+Xg ' Y(t)

Jac -6)

Divisor Class Dt--> (Xl ', ••• '~~..'~-1.'-~~-.::~ ,Y,g.->-

and the image 1s given by the 9 po~ynomials ~n Xi,Y j
, be~ng

zero, whieh are the coefficients of the remainder when f_y 2 1s

divided by x.

Letting f_y2 = x·z (Z(t) monie of degree

Jac -G in /A3g+1 by Xi,YrZ
i

. Then.since

g+1), we can embed

f = XZ +y2 we find

JA 39+ 1
_'---.' (Jac - S)
all f

In this case, we can find 9 "universal ll polynomial vector fields

on IA 39+ 1 which are tangent to each Jacob1an and restriet to the

invariant vecbor fields here. The rest of the talk dealt with

making the embedding explicit by theta funct1ons, construeting a

solution of the KdV equation fram these functions and using this

embedding to characterize hyperelliptic Jacobians.

J. BINGENER

Representationcriteria for analytic functors

In algebraic geometry M. Artin gave very general representation-
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criteria for functors, which he used among other things to prove

the existence of Hilbert- and Picard-module spaces.

We show, that resul ts 'can also be obtained in the analytic case.

The main step is to replace the conditions of Artin concerning

the compatibility with inductive and projectivelimits by one single

cond! tion. As an application we show the ." .. - --". c.~~.:

~Theorem: Let X f) S be a proper flat holomorphic map s. th.

f4'(bx)------,).(xs'~x) 1s surjective for all seS. Then the relative
S

Picard functor Picx / S i5 representable by a· (not necessarily

separated) complex space.

o. A. LAUDAL

Tri-secant Lemmas

Let x be any elosed subscheme of N
lP

k
, k k, ehar k = 0 .. Pick

a pair of closed subsehemes, Hand

the set I =" {Y E H/~_ = X 1\ Y c Hol. I

Ho of Hilb N and consider
(P

is a sub~cheme of' H. If H

1s the component of Y arid Ho the cornponent of Z in Hilb: N
(P

we may compute the completion of the loeal ring of I at Y.

Consider the diagramm
Hq - 1 (X,Nx) Hq-~ (Z,N

Z
) H~-l (Y,N )

kq~ lq/ mq~. ~q.Y
Hq- 1 (X N eo ) Hq-l (Y, N (8J 0 )

• ", X Z Y . Z

and suppose Y and Z are loe. eomplete interseetions, and

put Al

A
2

o o'ker (l,.,m,-n f ) ~ H CZ,NZ> + H (y,Ny >

coker(ll,mt-n.) .e ker(l2,m2-n2)

then exists a morphism of campl. laeal k-algebras
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2 tIf I\. 1 1 if 1\ 2
Syrnk(A ) ~T = Syrnk(A ) s.t. oe!!! 2)~!!! 1

1 T 2 T°1 , y ~ T @2k. In particular di1TlyI ~ dirn Ai. - dirn A and
T

non-s ingular iff (1 is trivial.

and

I is

If H = Grass (2,N+1) and Ho is the subscherne HilbrN' para­
fP

mertizing the finite closed subschernes of lengtli. r, then I = Secr(x)

is the scheme of r-secants. Our results irnply·the classical dirnen-

sion formulas for Secr(x}, and a new proof of the tri-secant

lemma. When: N = 3, dirn X 1, H the subscheme parametrizing

the plane curves of degree n, and Ho = Hilb~, our main theorem

has the f~llowing corollary: Suppose the generic hyperplane section

'of an irreducible reduced curve X contains a finite subset Z

sitting on a plane curve of degree n, but on no more than 3

curves of degree n+1, then X is contained in a surface of

degree n.

J. LIPMAN

Residues, Differentials and Dualizing Sheaves

Let w be a dualizing sheaf on a d-dimensional irreducible

projective algebraic variety V over aperfeet field k. Let
d .

.oV/k =D be the sheaf of Kähler differential d forms. There

iso a canonical homomorphism ~:[1 ~wwhose restrietion to the

smooth part of V is an isomorphism. Thus W can be canonically

realized as a ~ubsheaf of the merornorphic differentials on V,

coinciding with S2 at any smooth point.

The existence of ~ requires some generalization of the theory

of residues on curves (possibly singular) to hi9her dimensional
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varieties. Grothendieck deduces such a generalization fram his

grobal duality theory.. Using adefinition due to Cartier, we out-

lined an elementary, apriori Ioeal, approach to residues, and

we use this to get the existence cf Y (in the spirit of a paper

of Kunz, where CM.-varieties were treated).

G. HORROCKS

Vector bundles on the punctured spectrum of a loeal ring

Let A be a regular Ioeal ring of dimension n and Y punc A.

Let E be a

Put r (E)

Y-bundie of even rank 2r and n = 2k+1 be odd.

dirn Hk (Y , I E) mod 2. Then E extending to a Ioeal

ring of dimension n+1 implies that ~ (E) = O. Moreover if we

look at a bundle l on Wn - 1 and take any torsionf:ee extension
r /

to [pn, then (E) = 2:. ~ (E. ), where E is the bundle obtained
i=l 1

by lifting C to the pune~ted cone over (pn-l and localizing,· ..

and E. are the isolated singularities of e ·
~

Let Q be the ring A divided by the homothties of E factoring

through free modules. Put q = roin {plmPQ = O}, m the maximal

ideal of Q. q has some of the properties of the degree of the

divisor of jump'ing lines in the projective case. The annihilatar

J of Q has the following propertx: if Y1' ... 'Yn is a system

of parameters in J and Hd(Y,E) is the last non vanishing

finite length cohomology group of E, then a homomorphism of

A/(Yl' ... 'Yn) inta Hd(Y,E) can be lifted tri the "d-th syzygy

of the ideal- iota E. This enables us to hope to find good" lower

bounds for rank E in terms of n and q.
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H. LINDEL

Projective modules ove·r pol'yn·omi·a"l r-ings

Quillen's and Suslints results justify to conjecture that for

"arbitrary regular Iocal rings A all the f.g. projective modules

P over a polynomial extension R = A[T" ... ,Tn ] are free. The·

folldWing results were shown:

Theorem' Let C be a k-algebra of finite type, k a perfect

field and _A = C 1 a localisation of C with respect to a prime

ideal :I

Theorem 2

Then the f.g. projective A(T" ... ,Tml-modules are free.

Let A be a regular Ioeal r~ng with coefficient

field k and P a f.g. projective ArT" ••• ,Tm] module. Let

B be a subring of A that is dense with~respect to the

m(A)-adic topology in A and s.th. A· is f~ithfully flat over

B. If rgP!dimA, then P isextendedfrom B(T" .•. ,Tm]·

M. HOCHSTER

Recent progress on homological conjectures on Ioeal rings

It was shown that the ~irect eummand conjecture implies the

"usual ll consequences of the existence of" big Cohen-Macauley modules

~ in all characteristics, including mixed ·characteristic. The impli-

cation;direct summand conjecture ~> new intersection conjecture,

is proved via the intermediary of a new homologieal conjecture,

the "canonical element ll conjeeture.

s. GRECO

Quasi coherent sheaves over Henselian schemes

(joint work with R. Strano)

An affine henselian scheme 1s a ringed space constructed from a
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Hensel couple (A,Oll with the same p~ocedure used for formal

schemes out with henselization in place of completion. Thus the

henselian spectrum sph (A,OQ of the h~nseli~n couple (A, q) i5

(x,bx) , where (A/Ol) and b x (o(f)n X)
h"

(= hense-X spec = A
f

lization of hA with respect to h A-module MOt. A
f
).· For any

."" h e>xone can·define M(O(f)1"l X) A f ci' M. Both and M are

e A
quasicoherent sheaves.

Theorem: Let X = sp h(A,Ol). Then every quasic~herent sheaf :1

on X is of the form M, where M = r(X,~) •

Corollary

H'(X,J) = o.

For any.quasi coherent sheaf ). on" X one has

Corollary 2: If. f :X~Y 1s an ·integral mophism of henselian

schemes and Y is affine, then X is affine~

- P. BERTHELOT

A survey of crystalline Dieudonne theory

The aim of the lecture was to outline a generalization of Dieudonne

theory for carnrnutative finite p-group schemes or p-divisible

groups over an arbi trary ~ase scheme, of character.istic p > 0, fram

~ a joint work with L. Breen'(Rennes) and W. Messing (Irvinel. Let

~ = Spec(i ), and S be ascheme on which. p 1s nilpotent; to, p

any ab·elian sheaf G on the site of ·S-Schemes we associate an

abelian sheaf Q on the big ,?rystall·~ne site CRIS (8/.2:), defined

by r «U,T,.a),§) = G(ll) for any object (U,T/~) in CRIS(·S/,r).

Extending a construction of'Groth~ndieck and Messing, we define

/b. (G)

fD ·(G)
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where HOID
S1E

is the sheaf of homomorphisms in the category of

abelian sheaves on CRIS(S/L) and Ext~/L: its derived functors.

Using these terms same resuits of ciassieal Dieudonne theory were

generalized ..

J .. -L .. VERDIER

e Local Euler numbe·rs

Let X be an analytie space and x € X a point. Three algebraic

deseriptions of the Ioeal Euler number Eu(X,x) are given:

Let X -;>" X be the Nash transforrn of X, Y the fiber o~er x,

flic::. Xreg the diamation

H be a generic hyperplanelacus of p, r its closure in X. Let

-D the divisor in the blown-up variety of X along Y, above Y,

N the normal bundle of D, T the Nash tangent bundle over X
and ~I its lifting ta D~

Theorem Eu(X,x) = c 1 (T'-N)nlO]n-

Let X ~ A 2 be a generic projection,

g010g through x.

Theorem 2 Eu(X,x) m(P,x)+(_l)dim X Eu{XI"'IH,x), where m(f'l,x)

is the multiplicity.

A third de5cription i5 given involving the inverse of a map

Eu : C
J
-7F

J
, where J is a Whitney stratafication of X,

F
J

the functions on X constant on the strata, CJ the free

group generated by the closures of the strata.

Theorem 1 is due to Conzalez and Verdier, theorem 2 to Le

and Teissier and the third description to Dubson.
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L. SZPIRO

On the rigidity theorem of Arakelov and Parsin

We extended the quoted theorem to char p '> 0 in the following

form:

Let g~ 2 be a number, C a smooth projective curve over a field

I
I

I
I
I
J

I

from a smooth surface X

k, S a finite number of points of C.

relatively minimal morphisms X~ C

to C such that

Then the set of projective,

a) genus of the fibers 9

b) fibers are semistable

c) the fibers are smooth over c-s

d) the Kodaira-Spencer class of f

is a finite set'.

1s not zero

H. FLENNER

Deformat1ons of holomorphic mappings

Let f o : Xo~ Yo be a holomorphic rnapping between complex

spaces. The two following deformatianthearies were cansidered.

1) Adeformation of Xo/Yo 1s a deformation X --7 S cf Xc

and a map f: X ~ Yo with fiXa

~ is a deformation X ~ S of Xo '

Yo . 2) Adeformation of f o
adeformation Y ~ S of Y "'~--",

,--'
and a S-map f: X~ Y with f/Xo = Yo . The following state~

ments were true: 1s f o
X

o
-;> Y

a
a holomorphic mapping· germ

then there exists a serniuniversal deformation of Xo/Ya resp. of

f o under suitable finiteness conditions on certain tangent. func-

tors. 1s f
o Xc ---~ Yo a holomorphic mapping between complex

spaces, where Xo (and Y
a

) is (are) compact, then there exists

a semiuniversal deformation of Xo/Yo (resp. f a ).
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H. MATSUMURA

Let A~ B be a homomorphism of noetherian rings. For

1- 6 spee A, let K(1) denote the residue field of A~. Then

the fiber of B over 1 is Bt8'JK(~)

Theorem 1 If B is catenary and if going~down holds for A ~ B,

_ then dirn B411"K (~) ~ dirn BeK ~') for fI cI'.

Let (A,m) be a noetherian loeal domain of dirn n >1, and let K

be the quotient field of A. The generie formal fibre A eR

has the largest dimension among the formal fibers, an.d ee'r~ainly

dirn B e K ~ n-1 •

'Theorem 2 If A is geometrie (i.e. A ~ s~ where S is of

finite type' over a field) I then dirn A~K:$ n-i.

Theorem 3 We have dirn Ad»K ~ n-2 in the following cases

(t< ) 3 ideal I ~ 0 of A s.th. J A is I-adically carnpiete on

(p) =:/ a subring A of A s.th. A i~' a campiete Iocal ring
0 0

with rad A = m rnl'l_ Aoi[A/m : Ao/IDol <-0 and 0< dirn A < dirn A.
0 0 0

The surprising fact is that we cannot have any better estimate.

Example: A = k[X,J(x
1
)[x2 , ••. ,xn]

or A = kUx1, ••• ,x _,][x ] ( , )n n x" ... ,xn .

In both eases we have dirn A~K = n-2

C. ROTTHAUS

Compietions of semiloea! excellent rings

Theorem: Let A be a sernilocal,.noetherian ring, I an ideal

eontained in the Jacobsonradical of A. Assume A. to be

'.,.....: ..
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complete and the formal fibers of Air to be geometrically re­

gular. Then the formal fibers of Aare geometrically regular.

H.-B. FOXBY

Complexes of modules and r'el"a'tiVe K groups

For an additive functo~ s·: E~ ~I between additive categorie:

a bounded complex P.·, where Pm Eob~, is said to be an

S-complex if SP. is·contractible. Write Ko(A,S) =F/R

where F i5 the free abelian group on the isomorphism classes

of bounded complexes (P.) of f.g. projective A-modules which

are also S-complexes and where R is generated by the elements

(P.)-(p:>-{p.tI) whenever there is a degreewise split exact sequence
, u

0----4P.--:;>P.-----7>P~i andbythecla5ses (P.) where P

is contractable.Then there is a group homomorphisrn

(KO(S) the relative K-group of Bass).

Under certain assurnptions a more detailed description of the map W

is given, which leads to a formular for det: Ko(A,S) -.--~ Pic(A,S).

A similar description i5 also given" for the" Whitehead torsion.

M. KNEBUSCH

Signatures and real closures of algebraic varieties

Let· X be a divi"sorial scheme." A signature on X 1s a ring homo­

morphism ~: W(X) ~ 3, where W(X) denotes the Wittring of. X.

Ta each signatur c- of·X there exists a"real clo5ure" uniquely.

determined up to an isomorphism. It i8 the maximal profinite un­

ramified covering 'S of- X, on which ~ cari be extended. Denoting

by X the universal covering of X we have Ci: s1 ~ 2.. If
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r(x,b;) contains a rational prime number p, ,then (X: SJ = 2

and thü5 S i5 characterized by an involution' 0<. e ~ (X) ~ In this

case, if X is a spectrurn of a semilocal ring, we have a one to

one correspondence between signatures and conjugacy classes. Bijec-

tivity seems to hold also for arbitrary curves (proved if X is

affine and regular). In the case X = spec k, k a field, our.

theory is identical with Artin-Schreier1s theory.

L. AVRAMOV

On the convergenee radius of Poincare series of loeal rings

Let (A,m,k) be a Ioeal noetherian ring, PA (t)' =2:. b i t i be

its Poineare series. The growth of the B~tti-n~ers b i is refleeted

in the value of r
A

, the convergence radius of the' (formal) power

series PA{t). Goled and Gulliksen noticed t~at 'if. PA(t) is

rational, then either r A <. 1. er A is a complete'intersection.

We study an invariant of A, the Lie Algebra 'LA of primitive'ele~

rnents of the Hopf algebra ExtA(k,k) 'with the classical Yoneda

product. If either (i) edim A - depth A 3:6:. or

(ii) .edim A - dept~ A = 4 and AGarenstein, ·then LA. contains

4It non abelian free graded subalgebra a~d from this'we obtain that

under the eonditian (i) or (il) the following statements are

equivale:nt.

1) A is a camplete inte+section

IT
2) r A > 2

3) Ext~{k,k) ·is a noetherian .k-Algebra·

o for same i = 0 rnod (6).
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E. D. DAVIS

Prime Seguence Questions

It is known that a complete interseetion prime ideal is generated

by a regular sequenee; and moreover, in the case of local rings,

this generating sequence is necessarily a prime seguenee, i.e.

a regular sequence with initial intervals generating prime ideals.

Ohm formulated the Prime Seguence Question: Is every complete intel

section prime ideal generated by a prime sequence?'The answer is

.. no H in general (Hei tmann). However i t is of intere"st· to investi-

gate this question in IInatural lf situations, e.g. the answer is

lI yes " for homogeneaus prime ideals in graded rings over fields. For

affine domains over an infinite field the following theorem was

proved:

Theorem: Let I be a proper ideal in an affine dornain over an

infinite field, then I has a minirnql basis B, i.e. a basis of

least possible cardinality with the property:

c~· Band ICJ<depth I ~ C generates a prime ideal.

w. V. VASCONCELOS

~ The homology of ILI 2 ,rlk (SI and Derk(S,SI

Let I be an ideal in a noetherian Ioeal ring Rand consider the

conjeeture (f) i If I has finite projecti~e di~over Rand

1/1
2

has finite projective dirn. over R/l, then I is generated

by a regular sequence.

(.f) is true if 2
pdR/ 1 (1/1 ) 0,1, or I CM of codim 2,

I Gorenstein of codim 3, or I an almost complete intersection.

Attempts to construct an example baekwards, that is by picking an

S-module M of finite proj. dimension and taking R=symmetric
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algebra of M/S and I~a~gmentation ideal of R, will always

fail if S contains a field.

When R is a polynomial ring over aperfeet field k and

S = R/l, 12k CS) and DerkCS,S) show similar rigidity. Thus,

in the ~ase of 12 k (S), one has the homological triviality above.

(i.e. I is locally a camplete intersection, if PdPk(S)<OO)

in same cases. Despite the risks involved in view of the

zariski-Lipman's conjecture, it might still be that Derk(S,S)

is also homologically trivial.

M. HERRMANN"

Characterizatians of complete intersectiohs

(joint work with U. Orbähz)

We try to characterize c.i. ideals in C.M.-ring by a certain

equirnultiplicity condition. (This was also independently done by
,

Vogel and Achilles, but their proof is more complieated than ours).

The idea 1s to describe the behaviour of R "along ~ by the

multiplicity-symbol e(~,gr:R), where ~ 1s a multiplicity-system

for R/~. From that one can deduce a result of Cowsik-Nori, and
...

a strengthfrlg of that by Waldi and the result 6f Vogel and Achilles.

With our methods we also obtain a proof.for the fact that the

. dimension of the fibers of a blowing up Bl~(R)" of a quasiunmixed

.ring R along a prime 1" with ~/~ regular is constant iff

eo(R) eo(Rf ). If R is quasimunmixed l 2-dimensional with

IR/mi =Do, then the morphism Bl~(Rl -~ "spec R is finiteif one

has lIequimultiplicity li eo(R). = eo(R:).
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M. BORATYNSKI

Generating ~deal~ up td ~adieal

Let R be a connnutative (noetherian) ring wi th dirn R = d;> 0

and let I eRbe an ideal. Then there exists a projeetive

R-module P of rank d and an exakt sequence P~ J -> 0 with

an ideal- J~R s. th. rad I = rad J.

~ This result,is a global version of the existence of parameters

theorem in the loeal case. The proof follows fram the twa Lernnlas.o

Lemma Let I~R be an ideal, then"there exists an ideal

J= R with rad I = rad J and the minimal number of generators

of J/J 2 = f4 (J/J~):!!: dirn R.

Lemma 2 Let IGR beanidealwith,....(I/I2)~n,n~1... Then

there exists a projective R-rnodule p" of rank P and an exaet

sequence P ---;I> J ---;> 0, 'where J s; R 15 an. ideal wi th rad I = rad J.o

M. "BRODMANN
;"-. . ...

Arithmetic depth of blowing up

Let (R,rn) be a Ioeal ring of a pure-dimensional algebraic variety

of dimension d. Let I 4f:: R be an ideal minimally generated by

elements and put h = ht(I). Consider

X Proj ( RJ Ir: =" e;> In -)
n!'O

put m ]I( ... , and denote

which describes the vertex of the affine cone over X.o

. Theorem (Valla) R C .M., r= h ...;> ~ C .. M.

We generalize this' in two directions
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Let R be CM, fC ~ h+ 1 and I 1s generically a

complete intersection, then

(i) depth (~)~min (d+1,f+l+dimR/I), if h>O

(ii) 'd ~ depth <J:) = -min (d,Jt+1+dim R/I), if h = 0

Theorem 2 Let f- h, put e = sup 1~/H;(R) f.g. for i< n}

There isa v s. th. whenever

x" ..• ,x,... Rp regular for all p € spec R, then

(i), H;JIC (R)I[) := Hi 0 for i ~ depth R

(ii) Hi f.g. for i~f.

G. ALMKVIST

Decompositions, Invariants and Reciprocity Theorems in

Gharact-eristi-c p

Let k be a field cf characteristic p', and G a group with p

the reciprocity theorem

elements. Let v", ... ,Vp be the indecornposable

dimension 1, ... ,p. Set HG = RG/(Vp ) where

00,:) --

tatinon. ring. If ,000(Vn+,) =Lsr
Vn+1 t

".:0

k[G]-rnodules of

1s the represen-

then we have

{ _t
n

+
1

o- (V ) if n is event ,n+1
<7, (Vn + 1 )

I t -tn+'v QJ' (V ) if n 1s odd.p-1 t n+l

Similar results are obtained for the Hilbert series of invariants.

K. LANGMANN

Etale Extensions of excellent and japanese ring~

Let A be a noetherian regular ring with A~ q), B =>A noetherian,

B integral over A and for every maximal ideal mCA let roB be
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reduced, then, if A is japanese, then so is

case for primes pCA and qCB (AlP) qf'lA is

(B/pB)q. is normal. It follows if P = nPi
iE.I

Band in this

normal iff

with Pi prime,

then pB (l PiB. If A is excellent, then so is Band

iE I

(A/p)qnA is regular iff (B/pB)~ is regular. Conversely if B

~iS excellent then A is excellent iff A is japanese or the

conditi~n above for the normal locu~ of Alp and B/pB holds.

An example for the situation of this theorem are etale extensions

B of A.

Berichterstatter: 1\1. Steurich
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