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MATHEMATISCHES FORSCHUNGSINSTITt1r OBERWOLFACH

Tag u n 9 s b e r ich t 23/1987

Kommutative Algebra und algebraische Geometrie

24.5. bis 30.5.1987

Die Tagung wurde von E.Kunz (Regensburg), H.-J. Nastold (Mün­

ster) und L.Szpiro (Paris) organisiert.

Die behandelten ·Themen erstreckten sich. über' ein breites

Spektrum aus der algebraischen Geometrie und der kommutativen

Algebra. Fragen der klassischen "projektiven Geometrie"

(Kurven im p3, Flächen im p4, vollständige Durchschnitte im

p3, Hilbertschema für Kurven im p3) waren ebenso von Interesse

wie neueste Ergebnisse aus der "transzendenten Theorie ll
: Bei­

spiele von Flächen yom allgemeinen Typ, die homöom~rph und

nicht diffeomorph sind, mit Methoden von Donaidson, R.Friedman

und J.Morgan konstruiert. In der kommutativen Algebra wurden

u.a. neuere Ergebnisse über Cohen-Macaulay-Ringe von "endli­

chem maximalen Cohen-Macaulay-Typ" vorgestellt, die im Zusam­

menhang stehen mit "einfachen Slngularitäten ll
, über Fortschrit­

te in Richtung der "homo!ogischen Vermutungen" von M.Hochstcr

und anderen berichtet, die z.B. einen Uberraschend einfachen

Beweis des Satzes von Hochster-Roberts tiber die Cohen-Macau­

lay-Eigenschaft des Invariantenringes eines regulären Ringes

erlauben, sowie Uber den Beweis· des "Neuen Schni ttsatzes" '·von

P.Roberts im charakteristikungleichen yall .. In.der K-Theor~e

wurde Uber neue KUrzungssätze bei projektiven Moduln refe­

riert. Auch Beziehungen zur Computer-Algebra karnen zur Spra­

che. Ve~mutungen' tiber cll~ptischc Kurven, welche den großen

Satz von Fermat zur Folge haben, wurden in dem Bericht. von

L.Szpiro behandelt.

Von den Teilnehmern kamen 3S'aus Deutschland und anderen euro­

päischen.Ländern, .17 au~ Nordamerika,. und je .einer aus Japan,

Indien und Israel.
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Vortragsauszüge

M.AUSLANDER

Introduction to Almost . Split Seguenc8s in thc Category of

The purpose of this talk was to give the basic definitions

and existence theorems for almost split sequences as developed ~

by I.Reiten and myself. Also applications to studying Cohen-

Macaulay rings of finite ·Cohen-Macaulay type were given

including thc fact .that such rings are isolated singulari ties,

that their Grothendieck group can be de5cribed using almost

split sequenccs and Cohcn-Macaulay modules as weIl giving a

criterion for describing when a Cohen-Macaulay isolated ring

i5 of finite Cohen-Macaulay type .

.H.BASS

The Jacobian Conjecture and Differential Operators

Let A=C[X1 , ... ,xn]cB be an etale extension of polynomial

algebras. The Jacobian Conjecture says that A=B. The &i=&I&X i ~

act on B, so AcB are modules over the Weyl algebra

W=C[X1 , .. · ,xn ,ol' ... ,on]. In fact B 1s a holonomic W-module,

hence cyclic of finite length. The linear derivations

tij=XiO j span glncW. Let 1c9ln be a Lic subalgebra; and

U=U(1). If dimc (1»n then B must be a torsion U-module. One

can thus try to prove the JC by choosing 1 of dirn >n and
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showing that B/A is a torsion free U-module.

w~ attcmpt this for n=2, A=C[x,y], with 1 spanned by

tX=XS/OX, ty=yo/bY , and o=xbl&y. It can be· shown that'B/A is

torsion free over C[t:,o], t=tx+t y ' and C[tx,tyJ. Praof of thc

later case invokes Siegel's theo~em on algebraic curves with

infini tcly many Z-points, and Fabry' s' ·Theorem (1896) stating

•
that a lacunary series f=La z n with r In ~ = is singular on

n n n

the entire circlc of convergence. Results for thc full algebra

·M.BRODMANN

Asymptotic depth and connectedhess of fibers

"Let (R,.) be:a Jocal noetherian ring, and let I~. be an ideal.

,'Let t denotc the asymptotic depth of thc 'higher conormal mo­

-dules Xn /ln + 1 : t=depth(I n /l n +1 ), h»O.

Moreover consider the blowing up-morphism n:Proj( ffi In)~
n~O

Spec(R) and "the exceptional fiber E:=Proj( m I n /ln + 1 ) of n as
n~O

'well "as the· special fiber S:=Proj(R/-e( ffi In» of n.
n~O

• One knows the inequality dirn S<dirn R-t. We irnprove this

estimate by the·fallowing result:

Assume that t>l and assume·that at least one of the follow-

ing cond1 tions holds':

(i) R is excellent and normal, and I 1s .0

(1i) depth
I
(R»l

A A

(iii) Spec(R)~V(IR) is *0 and connected.
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Then E-S 1s connected and satisfies the inequal~ty

Thereby stands for thc ~-adic completion, and -for an

arbitrary coherent sheaf S over a noetherian scheme X- ~(S) is

defined by ~(j)=min(dimx(TlnT2Ix(TlnT2 closed; Tl,T2~ASS(~),

Ti *0, T1 UT2=Ass(j»). So (*) implies in particular that E-S 15

connected in dimension t-2.

S.P.DUTTA

On the canonical element coniecture

We mainly study the three equivalent conjectures:, Direct

summand, canonical element and improved new intersection con-

jecture. (We prove the equivalence of the last two in the

course of this talk.) These conjectures are open in the mix~d

characteristics case. First we study the effect of the Frobe-

nius map on free complexes with finite length homologie5 in

characteristic p>O. We prove the following theorem:

•
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d = dirn A, N* = HorneHd(N),E), E..
sidue class field.

injective hull of the re-

Wc deduce thc irnproved new intcrsection eonjeeture in

char.p>O and a special case o~ positivity of Serre's cODjec-

ture on intersection multiplicity from the above theorem. We

then discuss some cases of the canonieal element conjecture in

the mixed characteristies and reduce it to a question of

understanding the limits of lengths of some special cyci"ic

modules of finite length under the Frobenius map ..

H.FLENNER

Almost factorial.singularities

Let X be a projective manifold over the comple~ numbers and

NSeX) its Neron-Severi group. It 1s weIl known from classical

Hodge theory that the map induced by logarithmic' derivation

dlog:NS(X)C ~ H1 (Oi> is injectivc. In this lecture we gave.a

generalization to singularities. Let A = CnXJ n /. bc of pure

dimension ~3 satisfying (S2). By a result of Boutot, the

Picard group of the punctured spectrum U of A has an'algebraic

structure and so NS (U) = Pie UiPi'coU makes sense. Again there

is a map induced by logarithmie derivation dlog:NS(U)C ~

l' 1 1H (OU/C)/dH (OU), and the main result 1s, that for algebraic

singularities this map 1s injective. The proof heavily depends

on the vanishing theorems of Grauert-Riemenschnelder and

Steenbrink. As an application one gets under suitable depth
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assumptions for A and oÄ critcria for A to be almost facto-

rial.

M.FLEXOR

Algorithms for finding roots of ~ polynomial

Newton gives an algorithrn for finding the roots of a polyno- ~

roial p(x»=adxd+~.. +ao,aEC. Namely, the algorit~rn is: N(z)=

p(z)
z------ it is really working when all the roots are real and

p' (z)'

for z in a neighbourhood of a complex simple root.

. p(z)
Euler generalizes Newton algorithm: Nh(Z)=z-h---- O<h~I. For

p" (z).

h=l, Nh=N this algorithm works for z in a neighbourhood of .any

complex or real raot. But in general, thi~ algorithm is not

II-u I <1withthat there exist a lot ofP.Sentenac)

generically convergent. We prove (joint work with A.Douady and

u~heid,

p(z)
such that, if we define N (z)=z-u-----.. zcC, Nu is an

u p' (z)

algorithm generically cenvergent (here dE1-rr/2,TI/2[).

H.-B.FO~Y

Fibres of mo~phisms of local rings, werk with Avramoy (Sofia)

Let A and B denote local rings~ and let ~:A ~ B be a mo~phism

(~(.A)~-B). Assume that the flat dimension fdAß is finite. The

fibre of ~ i5 F(~) = kAQAG, where k A = A/-A and G is a bounded

DG-A-algebra resolution of B. (DG =,differential graded.)

Let D be a DG-ri~g with H(D) bounded. and Noetherian, and let M

be a DG-D-module with H(M) bounded and Noetherian. The Bass

~--
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when 0 maps onto

the f1eld kO·

M~ B _ M F(~)
Thm.1. I

B
A (t) - IA(t)IF(~)(t)' wh~n M 1s a f.g. A-rnodulc

Thm. 2. A and F( rp) are Gorenstein 1f .and only if B is Goren-

stein.

4It Here F(~) is said to be Gorenstein, 1f I~~::(t) 1s a monom1al.

~et 0 1 '°2'°3 be OG-rings like D abovc and D1 ~ 02 and.D2 ~ 03'

Assume fd
o1

D
2

<oo and fd
o2

D3 <m. Fibr~s of morphism of augmented

DG-rings are defined as for loeal rings.

F(D
1
~ D

3
) is Gorenst~in.

Thm.4. If F(A ~ B) is Gorenstein and A has Gorenstein formal

fihres, then F(A ~ B) is Gorcnst~in and B has Gorenstein

formal fihres.

W.FULTON

On the Spaee of Plane Triangles (wit~ Alberto .. Collino) .

4It Schubert's space X of (ordered) plane triangles is a closed

subvariety of
2 2 2 v2 v2 v2 5

p xP xP xP xP xP xG2 (p ): ~sing the natural

farms action on X and known relations.among divisors, one can

eompute thc.intersection ring A·(X)=H·~X)=Z[a,b,e,~,ß,~,d]/I,

where I is generated by relat~ons (l) a
3
,. ',' , er

3
;

(2) aß-a2-ß2 , ••. , (3) (b-c)(b+c+ß+l-d ), (ß-l)(b+c+ß+;y-d), ... ,

(4) (d-a-b-e)(d-«-ß-l)' (The last relation does not follow

from Schubert's equations). As ~n application one can
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calculate the number of triangles inscribed in a given curvc,

circumscribed about another. One roust allow ordinary nodes and

cusps in the first curve, so thc dual argument applies to the

second; this corrects the forrnula given by Schubert.

A .. V .. GERAMITA

The Ideal of an Arithmetically Buchsbaum Curve in .~ (joint

work with Juan Migliare)

Let t be a curve in p3, Cclosed, pure I-dimensional, locally

C.-M.) and IeSS=k[xo,xl,x2,x3] its defining ideal, Je its

ideal sheaf. The Hartshorne-Res module t i5 the graded S-

module, MCt)=eM(t)n

finite length.

eH'(Jeen». MCt) is an S-module of

Def: e is arithmetically Buchsbaum (a.B.) if SI acts triviallyon

M('f).

Buchsbaum invariant of t~

least integer t such that (I~)t*O;Let ocC~)

dirn M(t)n' then N !mCe) 1s called the
0-

•ßCt> least integer t such that (!e)t contains a regular

sequence of length 2, then

Prop.l: If C i5 a. B., oc=ocC'e) and de is a hyperplane not

contalning a component of t. Then

11) If oc(tn~ = oe-I then hO(Jen~Coc-l»

iii) M(t)i=O for"all i~oc-3~

m(e)oc_2·
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Prop.2: e a.B., rea hyperplane not conta·ining a-componen.t of e,

t least 1
integer such that h (Jtn~(t» = o. Then .:Jt is

generated in degrees ~t+l.

Prop.3: Let t be reduced and irreducible a.B. curvc,' «=«(t>,

ß=ß('f), N = Buchsbaum invariant of t. then I e can be generated

in degrees ~«+ß-d2N. Moreover, if «(en~.

I e can be generated in degrees ~2(<<-N).

R.HARTSHORNE

«-1 .then·oc=ß and so

Set-theoretic Complete Intersections on Cones

This is areport of the work of David Jaffe in his PhD thesis

(Berkeley 1987).

It has been known for same time that'certain rational curves

in p3, such as the nonsingular quartic curve" given by' x=u4 ,

y=tu3 z=t 3u, w=t4 are set-theoretic complete intersections

in characteristic p>O. For example, if p=7 one may use the

equatians

On the other hand,

complete intersection in characteristic o~

a

arid same authors

had verified already that at least on that cone .y4_·~3w=O,l.~ i t

1s not a set-theoretic complete intersection in ch~~a~t~ris-

tic o.

Hence the objective of Jaffe's thesis 1s to study curves on

cones, and to decide when they are set-theoretically the
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intersection of that cone with süme other surface.

The general situation 15 this. Let o~p2 be an irreducible

plane curve. Let s~p3 be the cone over D. Let C~S be an

irreducible

vertex.

nonsingular curve lying on S. Let v € S be the

When D is nonsingular the situation is easily understood:

Proposttion. Suppose D is nonsingular. If VfC, then C is a

(strict) complete intersection on S. Tf V(C, the tangent line

to C at v determines a point P€o. Then C is a set-theoretic

complete intersection on S if and only if the class of P in

Ta state the main result, we need same definitions. Let PicO

be the Picard scheme of 0, and let PicoO be the connected

component. There is an exact sequence of group schemes

o ~ (PiCoO)multx(PiCoO)uniP ~ PicoO .~ (PiCoO)ab ~ °
where ab denotes the abelian variety which is the Jacobian of

the normalization of 0; mult denotes the multiplicative part,

which is a product of Gm's,and unip denotes the unipotent

part, which 1s a successive extension of Ga's. We say that 0

is of cuspi~al ~ if (PiCoO)mult=O and (PiCOO)unip.O. We say

D is of nodal ~ Jf (PicoD> It*O and (PicoD> . =0.----- rou unlp

Theorem (Jaffe). Assurne that D is singular.

a) If C is a set-theoretic complete intersection on S, then

1) char.k=p>O, and

2) D is of cuspidal type.

•
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b) Conversely, suppose that al) and a2) are satisfied, and

assurne furthermore either (i)vfC, or (ii) D is rational". Then

c- 1s a set-theoretic complete inter5ection on S.

Corl [HartshorneJ. For each d~4 and for each char.k=p>O, the

rational curve x=ud~ y=ud-1t, z=utd - 1 , w=td 15 a set-theoretic

1 t . t t· . p3camp e e 1n er5ec 10n 1D k.

Cor2 [FerrandJ. If C is a non5ingular curve in p3 over a field

of char.p>O,and if there 15 a O~C such that the projection

from 0 5end5 C birationally onto a plane curve c~p2

only cusps for singuarities, then C 1s a set-theoretic com-

plete intersection.

Ex. The rational quartic curve mentioned above is not a

complete intersection of a cone with any other surface in

characterist1c o.

The proof depends on a careful study of the groups

Pic!oc(s) = Pic(Spec 0S,s-{s» for the singular points seS.

J.HERZOG

Graded m~ximal Cohen-Macaulay modules (a survey)

This lecture. 15 a repört on joint papers with Eisenbud,

Buchwei tz, Backel in and Sanders .. Jointly wi th Ei senbud we

showed that the already·known list of homogeneous Cohen-

Macaulay rings of finite representation is complete, as lang

a5 the Cohen-Macaulay ring is defined over an algebraically

closed fteld of char.O.
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Next we discussed the representation theory of quadric

hypersurface rings over an arbitrary field, which 1s

completely understood and described i.n a joint paper wi th

Buchweitz and Eisenbud.

Finally we reported on a paper with Backelin and Sanders in

which we extend the method and results obtained for quadratic

forms to forms of higher degree.

A.. HIRSCHOWITZ

Principal generic space curves

Generic (smooth connected) space curves are curves

parametrized by generic points of irreducible components of

the Hilbert scheme of p3. Principalones are these with

generic moduli, which exist and are uniqe for given degree d

and genus g.

We prove that the family of plane sections of these curves

enjoyes any general position property one would expect, for

Eisenbud-Harris),flex (as knowninstance. no

quintisecant line,

of

no quadritangent plane. All

no

these •
properties flow from similar original properties of the

Hilbert scheme of points in the plane thanks to the condition

HJ(N(-l) )"=0, where N is the normal bundle of the curve. This

condition is proven using reducible curves (unions of a lower

degree generic curve and a cubic curve meeting in five points)

and the smoothing result of Hartshorne-H., in the same way as
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other results on the normal bundle were obtained previously by

Ellingsrud-H.

M. HOCHSTER and c.HUHEKE

Tight closures of ideals~

We introduce the notion of tight closure for ideals and submo-

dules in certain cases, and then use this notion to give new

proofs that ~ings which are direct summands of r~gular rings

are Cohen-Macaulay and of the Briancon-Skoda Theorem, as weIl

as to obtain new constraints on the behaviour of systems of

parameters. In characteristic p>O we define the tight closure

* *I of I~R as follows: xcI if there ex1sts

c€R\u(minirnal primes of R} such that for all e~O, CXpe€I[pe J ,

where I[pe] = (ipe:i(I)~ A key point 1s that under· mild

conditions, ~xl' ... ,xn >:Xn + 1E(X 1 ,· .. ,xn >*, when the xi .are

parameters. In a .regular ring, every ideal is tightly closed,

and rings with this property are called.F-regular. If I~R, an

algebra finitely generated over a field K of characteristic 0,

*we say that xcI, if there exists a finitely generated z-

algebra D~R, a finitely generated D-subalgebra RO of R, an

ideal IOSRO and an element c(RD, not in any minimal prime of

certaln open subset U of Max-Spec D, if • 1s the corresponQing

maximal ideal, ~=D/. and p char.~ then for all e~O,
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In general I~I*sY, the integral closure; 1* is usual1y much

smaller" than I. F-regularity implies ~ational singularities if

the ring has isolated singularities or is gradeq and has

rational singularities except possibly at the irrelevant "id~al.

G.HORROCKS

Algebraic eguivalence of vector bundles

A is a regular loeal ring with coefficient field k. Bundles

over the punctured spectrurn of Aare said to be algebraically

equivalent if they can be joined by a sequence of local

algebraic deforrnations. The main result 1s that algebraically

equivalent bundles determine isomorphie bundles over K~AS,

S=A[Yl'·· .,yn]/(LxoYi-1 ), Y1 ,··· 'Yn indete~minates, xl'·· "xn a

base for the maximal ideal. Thus a class of algebraically

equivalent bundles corresponds to a set of deseent data on a

projective module up to equivalence of data. This gives a

standard model with which to approach the construction of

moduli spaces.

F . ISCHEBECK

Homology and rational eguivalence on real varieties

Let X be smooth, projective over Rand

clk : zyckx ~ Hk eXeR),Z/2)

the canonical homomorphism.

Theorem: Ker clk
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group of Uthin u cycles, which 1s generated by k-dimensional

subvarieties VcX with dimtopV(R) <dim V, and Pk is the group of

'cycles, which are rational equivalent to o.

H.LINDEL

~ Unimodular elements and cancellation

Let A=R[~,X±l] be a Laurent extension over a noetherian

ring R, dirn R = d <~, and le~ P be a projective A-module of

rank(P) ~ d+l. Generalizing a weIl known conclusion from a

theorem of Eisenbud and Evans in case A=R, we show that for

every'ideal ~cR the canonical map Um P ~ Um P/~P i5 surjectiv.

Moreover, we give a new proof of the following result of

R.A.Rao:

Theorem: Under the assumptions and notations above the ele-

mentary group of AeP acts transitivelyon Um(AeP), if

rank P+d~2.

This implies that projective A-modules P with rank P~d+l are

cancellative, i.e. PeA=P'eA implies P=P'.

H.MATSUMURA

Same Problems on dimension of fibres of ring homomorphisms

Let f:A ~ B be a morphism of noetherian rings and assume that

the going-down theorem holds for f (e.g. f is flat). For a

prime ideal 1 of A, define «(f,l) .- dirn BeAk(I), the
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dimension of the fibre at ,. (k(l) := AlllAI) .

Theorem. If lc~ then ~(f,l)~oc(f,~).

Problem 1. Suppose that A,B,f are local. If lc~*.A and ~(f,l)

dim(B/,B)-l, does it follow .that «(f,~) = dim(B/~B)-l?

When A is local and f is the natural map A ~ A, set «(A) ~­

max{«(f,'):I€Spec Al. By the above theorem we have oc(AII)=

«( f,') .

«(A)

Tf A is essentially of finite type over a field then

dirn A-l (if dirn A>O). If A dominates a non-trivial

complete local ring or if A is I-adically complete for same

ideal I with ht I>~, then oc(A)<dim A-l~ and usually we get

«(A) = dirn A-2. Put N(A):={I€SpeC A:~(All) = dirn A/I-1 and

dirn A/,~2).

Problem 1:. If 1,~(Spec A with dirn A/I~2, dirn A/~~2, and Ic~,

~cN(A) does it follow that I€N(A)?

Problem 1. Are there local rings A with O<<«A) <dirn A-2?

Remark H~neke .says that Heinzer and he constructed examples of

A with ~(A)=l, dirn A arbitrary. Someone says that Abhyankar

constructed A w1th «(A)=rn, where m 1s any integer between 0

and dirn A-l.

N •MOHAN KUIIAR

Set-theoretic Complete Intersections

We pr:ove the following Itaddition" theorem about

theoretic cornplete intersections of curves.

Theorem (Local version)

set-

                                   
                                                                                                       ©



Let X

- 17 -

Let R - be a (Cohen-Maeaulay) loeal ring.' I,JcR two' 'set-

theoretie eomplete interseetion "eurvesll such that· I+J cis

primary to the maximal ideal. Then InJ is also a set-theöretie

eomplete intersection.

Theorem (Projeetive version)

Let C ~ p3 be a set-theoretie eomplete intersection curve;

~ LcP3 any line such that CuL is connected. Then CuL is a set-

theoretie complete interseetion. In particular any .'. C;P?n7C,.!ed

union of lines 1s a set-theoretic 90mplete int~rsection.

B;. MOISHEZON·

Same new results about surfaces of general '~

Using' 'a new invariant of Danaldson recently 'R.Friedman· and

J.Margan proved that under same condit1ons"the canonical elass

of an algebraic surfaee 1s a diffeomorphism invariant"·.

This allows to construct first examples 'of surfaces of

general type which are homeomarphic and not diffeomorph1c.

cp1
xcp

1 , (x
1

' ... ,x
m

) be a sequence af"positive

numbers. Deflne inductively finite morphisms

XCx1 , ••.• ,xk - 1 ) be a simple cyclic eavering ramified at cf·· non-

singular curve Bk E: 13xk (9k-l (xl' · . · ,'xk-f» *EI,' - . 'whe're

1 1 1 1 .E=t}+t 2cCP xCP , .t1 =CP xpt, .t2=ptxCP . Then def1ne

9 k (X1 ,···,Xk ) = 9 k-l(xi'·· .~xk_~)·fk:

                                   
                                                                                                       ©



- 18 -

Examples of homeomorphic not diffeomorphic simply-connected

minimal surfaces of general type are the following pairs of

surfaces.

(X(·1,1,1,1,6,Zl'··· ,zm)' X(2,10,16,3z1 ,··· ,3zm») where'

{Zl, ... ,zm} 1s an empty set or any sequence of 'positive

m
numbers with ! zi=O(mod 2).

i=1

M.P.MURTHY

Projective modules over finitely generated rings

We report on a work done jointly with Mohan Kumar and Amlt Roy

on cancellation of projective modules over finitely gener~ted

commutative rings over Z.

Theorem 1. Let A be a finitely generated ring of dimension d~2

over Z. Let P,P' be projective A-modules of rank ~d. Then

P~A = p'mA imply P = P'.

We say that a ring A has projective stable rank" ~r

(psr(A)~r) 1f for any projective A-module P of rank ~r and

(x,a)~PffiA unimodular,

dular.

there is a ycP such that x+ay 1s unimo-

Theorem ~. Let A be a finitely generated ring of dimension d~2

over Z. Suppose all projectives of rank d have unimodular

elements. Then:

1) If d~3, psr(A)~d.

2) If d=2 and there 1s an ~>1, neZ such that IlneA, psr~2.

The above theorem generalize work of Vaserstein.
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~heorem }. Let A be a finitely generated ri.ng of dimension d~2

over F· .p

psr(}\,)=2.

C.PESKINE

Tf d~3, psr(A)~d. If d=2 and" A 1s regular, then

e Smooth surfaces in ~.!.

Which smooth stirfaces can be embedded in P 4 (C)? and how?

Implicit problem in Severi's theorem (except for Veronese

surface ~mooth surfaces in P4 a~e l!nearl~·complete~.

Hartshorne conjecttired that there 1s only a finite number 'of

families of smooth rational surfaces (in P4>.

With G.Ellingsrud we prove ~his' fa~t,' "and the'~ame about K3 ,

Abelian and' birationally ruled surfaces. More _precisely:

Let a<6. There" is only a finite noober of famflies of smooth

. 2·
surfaces in P4 verifying K ~ax(OS).

By an easy numerical argument, the prööf of the theorem is

reduced to th~ 'proof of the following technical lemma:
. .e Let d be a pos i tive iriteger. There exists a polynomial Pd . of

degree cJ with positive leading coefficient such that for every

smooth surface S of degree d lying in a degree cJ hypersurface

Conjecture: If ScPn , S smooth then X(OS)~O?
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J.RATHMANN.

Double structures on Bordiga surfaces

A Bordiga surface S is a rational surfaee of degree 6 in p4.

As an abstract surface, S ls isomorphie to a blowing up

~2 4
P (Xl' ... ,x IO ) and ernbedded in P by the complete linear

10
system 14L - ! E. I . _

1=1 1 •

Some of them admit double structures S w1th Ws ~ 08(-2) which

implies that there exlsts (by a result of Serre) a rank 2

vector bundle E on p4 and a section s€HoE with S={s=O). For

Bordiga surfaces, E sp11ts as E ~ 0(3) m 0(4), i.e., S 1s a

complete intersection. These special Bordiga surfaees can be

characterized in two different ways:

1. They contain a certain nondegenerate curve C and 1ie on its

second variety where C is one of the following:

.a) a rational normal eurve of degree 4 in p4,

b) a union of two conies which intersect in one point.

2. The 10 points xl' ... ,xl are in special position, namely

in a) fix a smooth quadr'ic surface Fcp3 and a 2 : I-projection

F~p2. rhen xI' ... ,x IO are the 10- double points of a rational

sextic (~hich 1s projeet1on of a curve of bidegree (1,5) on

F) •

in b) X1 ,4 •• ,X10 are the ~w~ ordinary double points x 1 ,x2 and

8 of the 9 intersection points of two rational cubics.

Furthermore, the nine'th intersection point lies on the line

through xl and x 2 ·

•
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M.RAYNAUD

Automorphisms of order p of semi-stable curves

Let R be a complete discrete valuation ring of mixed

characteristics, K its quotient field, k its residual field of

char. p>O. Suppose the maximal ideal 1s generated by p.

Let X be a smooth, proper R-curve and· u an autornorphism of X

of order p.

Then, for p~5, u acts freely on X.

Question: Suppose X is smooth and proper over R 'of dimension

d. Let u be an automorphism of X of o~der p - does u acts

freely on X when d<p-2?

L.ROBBIANO

Interaction between Computer and Commutative Algebra: Same New

Aspects

·1 ~eport on a joint paper of myself.and Teo Mose, which deals

with .the description of the maximal.mono~ial ideals a~ßociated

to an ideal I in the polynomial ring A=k[x1 , .. · ,xn ] over a

e field k .

. First we associate to every ordering of the monoid T of

terms of A its "half I1ne ·of first vectors".

This enables to associate~ to .every set of orderings a

suitabl~_cone, and a first result 1s th~t for every ideal I in

A there 1s a partition of (Rn
)+ into a fan of polyh~dral

cones; over each of·them the reduced Gröbner basis and the

maximal monomial ideals are constant. The fan can be got
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construeti,vely.

Another aspeet of our work 15 to show that these cones may

extend outside (R4 )+, giving rise to the so ealled ~öbner

region of I.

The main feature of it. i5 that every ordering "inside" it

behaves, with respeet to I, like a terro-ordering.

P.ROBER.TS

The New Intersection Theorem

Let A be a Ioeal ring. The Interseetion theorem states that if

F 0 ~ in ~ ...~ Fo ~ 0 is a eompiex of free A-modules such

that the homology is of finite length, and if F 1s not exact,

then n~ the dimension of A. This theorem was prbven by Peskine

and Szpiro in positive eharacteri5tic and for rings of finite

type over a field and extended to all rings containing a field

by Hochster. We pres~nt here a proof in mixed eharacteristics.

The proof uses the theory of Ioeal Cher~ characters of Fulton-

MacPherson- the idea is to reduce modulo p to a complex F ~

of lenght exactly equal to the dimension of A/pA and show that

if F were a counterexample to the theorem, we would have,

first, that the d th ehern charaeter, where d dirn A, is zero

since F is the reduction of a camplex over A. Secondly, we

show that the fact t:hat length (F.) = dirn A/pA implies that

this nurnber J.5 posi.t.i.ve, that. a complex violati ng the theorem

eould not have existed.
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L.SZPIRO

Elliptic curves and diophantine eguations

We ~onj~ctured. in 1982 the following: Let k be a number field

and e>O. There exists a constant C(k,e) such that for any

semistable elliptic curve on k its minimal discriminant

satisfies 161~C(k,e)( TI N(v»3+e where S is the set of pIaces
VE:S

where the curve has bad reduction.

We gave in the talk evidence'of the conjecture over function

fieI~s (any characteristic) and we also explained how this is
";.: ,,~ "; + .:l .. ~, .

linked to the Fermat conjecture via the work of G.Frey. Thanks

to hirn one can read the conjecture: Let a+b=c natural nurnbers

with no common factor then for all e>O exists C(e) such that

We t~ere explained th~ latest conjectures of Nasser-Osterl~,

Vojta and Parshin which implied thls conjecture ..

Residual intersections (with C.Huneke)

- Let··R 'be: a löcal Gorenstein ring, let I be an R-ideal of grade

-g, ·a:nd····let-·;S~g. "An' R-ideal J 1s called an s-residual

·!1ntersection·of I if grade'J~s, and there exists an ideal KeI,

U(K)~s, such that J=K:I. we prove:

Theorem Suppose I 1s in the even linkage class of an ideal

which 1s strongly Cohen-Macaulay and (Gm)' and let J=K:I be an
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s-residual intersect10n of I. Then

a) J is a Cohen-Macaulay ideal of grade s

b) depth R/J = dirn R-s

c) w
R/J

= Ss_g+1(I/K). In particular, J is Gorenstein if and

only if I/K is cyc11c.

V.VASCONCELOS

Symmetrie algebras and factor1ality

Let R be a regular local ring -or a polynomial ring- and let E

be a f.g. R-module. There are two puzzling questions regarding

the symmetrie algebra SeE) of E.

i) Question 1: If SeE) 1s factor1al, must it be a complete

intersection? This 1s equivalent to saying pdRE,1. Tt 1s known

that pdRE*2.

11) Denote by B=eSt(E)·· graded bidual of SeE). B 1s a

factorial domain.

Quest10n 2: Is B Cohen-Macaulay?

A major aspect here 1s whether B 1s Naetherian, at least when

R 1s a polynarnial ring.

We report on a computer-assisted approach to Question 2.

Several classes of modules have B Cohen-Macaulay through the

exam1nation of the defining equations of the subalgebras B(r),

generated by the farms of B of degree ,r.

Berichterstatter: R.Waldi

•

•
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