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MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tag u n g s b e r ich t 18/1973

Ringe, Moduln und homoiogische Methoden

6.5. bis 12.5.1973

Die Tagung wurde wie 'seit mehreren Jahren von F.Kasch

(München) und A.Rosenberg (Ithaca, USA) geleitet.

Mathematike~ aus 15 Ländern konnten an dieser Tagung

teilnehmen und über aktuelle Forschungsergebnisse be-

richten.

Die Vortragsthemen reichten von reiner Ringtheorie,

Darstellungstheorie, kommutativer )\lgebra, homologi-

scher Algebra bis zur algebraischen K-Theorie und

algebraischen Geometrie.
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Vortragsauszüge

Stanislaw Balcerzyk: Three types of simplicial objects

Let~ , f:}s' 4. denote categories wi th 'the same set of
objects consistirig of sets [n}= {O,l, ... ,nI, for n = O,l, .. ~

and sets of morp~isms [m] ~ [n] consisting cf increasing,

strictly increasing or all functions, respectively;

thus ~s C. ~ C. k.)a · We consider three categories of

simplicial objects (~,~), ( l!,!), (~,~) of all
contravariant functors with values in an abelian category A

and we present some results concerning functors in a diagram

wheretl' 12 are forgetful functors, "} l' *?'2 are left

adjoint of }1' ~2.' Ns ' N, Na' N'a are normalization
f"unctors, ks ' k, ka are functors of "associated chain complex".

We study also connections between homotopies in three

categories of simplicial objects~

H. Bass:' A finitenes's t"he'örem 'of "QÜi'lleri in: algeb'r"ai"c .K-theory

Quillen's new definition of higher K-groups, KiM, ror an

additive category M wi th exact s.equence·s, is briefly described.

Far a ring A one ptits KiA = KiP(A), where P(A) is the category
of" rinitely generated proj ective A-modules. "Quillen 1 s proo:f

of" the· followi~g theorem is then ·sketched. Theorem: If A is the

ring of integers in a number field then KiA is a finitely

generated group far all i :~o. The proof makes use cf the Salomon­

Tits theorem on the homotopy type cf a building, and of the

spectral sequence for the homology of small categories.
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P.M. Cohn: The affine scheme cf a general ring

With every ring R a topological space Xl(R~ can be

associated such that R ~Xi (R) is a contravariant functor

generalizing the functor spec on commutative rings. Like the

spectrum of a commutative ring, X
i

(R) satisfies Hochstert~

axioms for ·a spectral space and one can construct a sheaf

of "loeal rings R on Xl with a homomorphism ti:R·~r(X,R)

from R to the" ring of global sections of R, but 1
1

will

not usually be an isomorphism. To get a better representation e
one replaces Xl' which essentially consists of epimorphisms
from R to skew fields, by Xn , the set of'epimorphisms' from

R to n 1C n matrix rings over skew fields. The X
n

form a

direct system with a map Xm~Xn whenever m/n, and X=~ Xn
is called the total spectrum. One can again define a sheaf

R over X, this time the stalks are matrix local rings, i.e.

rings which modulo their Jaeobson radical are n J< n matrix

rings over skew fields. There is again a homomorphism

1': R~ feX,R) which is injective for a larger class of rings

(and this allows one to think of r(X,R) as a sort'of' completio~

of R), but i t seems difficult to determine when tf is surj ecti ve

because X (unlike ~ need not be compact.

R. Keith Dennis: The non-triviality cf SK
1

(Err)

The following describes joint work with R. C. Alperin and

M.R. Stein. Let L~ denote the integral group ring of a ~

fini te abelian group 7T and let SK1 (f, iT ) denote the kerne 1

of the determinant homomorphism from K
1

(Lrr ) to the unit

group of LTr . A Mayer-Vietoris sequence together with

previous work of Dennis and Stein on K
2

of Ioeal rings

yields an explieit eomputation of the group SKi (Z7T ). in

a number of cases. In particular, it can be shown that

SK1 eZ1l ) is an elementary abelian p-group of rank

k
E-=.!
p-l

(P+k-l)
P

(which is never 0 if k~3)
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in case -rr is an elementary p-group of rank k (p # 1.. ) •

As a surjection of finite abelian groups induces a surjection

on the SKi J s,. this shows that SKi (Eu ) is almost never

trivial.

David Eisenbud: Abstract of "'Ideals + Res"olutions 11

Let R be commutative ring, and let

d d
IP: ••• P 2 ~ Pi ---I' R

be a projective resolution of a cyclic R-module.

It is easy to show that P can be given the structure of a

strictly antr-conunutative, homotopy-assoc-iative, dif'ferential

graded R-algebra. (It is not known whetherthe algebra str~~ture

can be chosen to be associatiye, er under what circumstances

it will be unique): One can apply thi~ construction to preve

t~e· :following structu-re t·heorem f'ör Gerenstein ideals of·.

height. 3 which is joint. work with David A. Buchsbaum.

Recall, first, that if rp is an alternating n.x n matrix with

~oefficients in a' domain R-,- then r-anR (9:) 15 even, and, if k'

i8 even, then there. is an e~ement. pr( Cf) of" R,. called. the

Pfaffian. cf Cf' ~ with (pr ( er }}~ = det r' ... Ir n.. i8 an odd·

number ,we- will write P~n-1 (Cf) f.oF the. idealof_- R genera,ted.

by the Pfaffians of the n alternating (n-1»)( (n-1.) rnatrices"

o-btained :from rby deleting., ..for each i in turn, the- i ~.h: row

and eolumn. .

Theorem: Let R be a regular local ring~ with. maximal ideal J.

a) Let n ~3. be an odd number ~ and let lf be a!1 n)( n

alternating matrix with entries in J. If the height of the

ideal Pfn - 1 (Cf) i5 ~3 then it is = 3, RIPfn _ 1 ('f) is a.

Gorenstein ring~ and Pfn - 1 (Cf) i5 minimally generated by n.

elements.

b) Every ideal ICR of height 3, such that RII i5 a

Gorenstein ring, arises as in a).
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J~ M. Gersten: K-groups of regular local rings

A conj ectural resolution of the sheaf of K-groups, 1S.n '

on a regular scheme is introduced. The conjecture is valid

for X of finite type over a field and in certain one

dimensional cases. As a result, the n-compon~nt of theChow
ring An(X) can be identified ~ith the gro~p HneX,K )~ A. -n
consequence is an algebraic d~scription of the cycle. map

from singular algebraic cycles o'n X to Hodge cohomology'·.

A. W; Goldie: Ore Extensions and.polycyclic group ~ings

Let· R ·be a ring and S=R[xpe] where xa=ao( x, C(being an

·automorphism of R. Then

Theoren 1 Suppqse that R: is ~ Jacobson ring with max-r

then S is a JacobsQn.ring.with ma~-r.

Theorem .2 L.et ~ be a prime i9-eal, r of . S such. ;that .'.. P.f"\ R

is fixed.· Th~n e~,,~R) S i6: .the uniq~e, minimal pr:i.m,e, wit~ _this
'property_ and ,in the set, of su.ch prim~s ~ with. PI'):R f.i.xed

.as cending chains ,are finite pf bounded len,gth._ . . :, .-

By. Jacobson ring i-t is meantthat every prim,e ideal· is an

in'tersection cf primitive ide.~ls _ T.heore~ 1 impl~e.s tha.t .the

group ri~g~or a fini~ely ge~erated yOlycycli~~gro~p over.a

·J.acobs-Qn ~i·ng -with max-r has ~he same· p:r:operties. 'rtIis .~.~.su:J.-t

was obtained by J.E. Roseblade when the groun~,ring is ­

commutative and the group is :polycyclicly finite.

I. D.. Ion: Neat and coneat homomorphisms with respe'ct .to a
torsion theory

Let r =e J, 'f) be a hereditary :torsion theory in the category

Mod A of left modules over a ring A with unity and let ~

be the filter of left ideals of A associated to~.
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Definition: We say that a module homomorphism {:M~N is

r -neat if for any module G and any homomorphism J :H-t M

from a submodule H of G such that G/H € J, f 0 J has a

proper extension in G if and only if J has this property.

If r is the Goldie torsion theory our results are exactly

those obtained by Bowe (Pacif. J. Math. 40(1972».
A module homomorphism f:M-'t N i8 T -neat if and only if

there are no proper extensiomof f in the W-injective

envelope of M.
We characterize those hereditary torsion theory L such

that the class of r-neat homornorphisms is closed under cöuntable

direct sums, under directed limitsor under arbitrary direct

products.
Dually we define ther-coneat homomorphisms. Satisfatory

results we obtain if A i5 right perfect and left cogenerator

ring.

H. lms-elf: Th:e "rm:mort-al:ity:' or--Rosenbuzz 1)

In order to g~ne~alize the" notion of a ring, we introduced'

t~e bu~z.Th~ buz~ ~a~'so timely ~bat it appearedin each

subseq~ent. ~talk. _A f~_~he'r deyel~pment ~"f the bu~.z was, the .

Chow gong, exteriding the w.e.ll known Ghow ring. This, ~as ,-- if ­

anything', an even. greater' and. more immediate stlcces.s.' The

Chow go~g was· ~PPlied to 'the -cent;alharm~n.ic prqblem. Z)

We observed' that, the first..Chow gong- induces Pavlovian

faithrul descent and the problem was thus reduced to a

search of tables~

H. Imself 3)

1) Changed title

2) We are grateful that the triviality of this problem

was publicly pointed out to us near the-end of our talk.

3) Altered Author.
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M. Knebusch: Real closures of commutative rings

We consider pairs (A ,0). consisting of a connected commutative ­

ring A and a signature 0 ~f A, i. e .. a homomorphism

o:W(A)-+, E. Here W(A) ·means the Witt .ring of inner product

spacesover A. If A is.a field, then the ~ignatures of A

correspond uniquely to the orderings of A (~a~rison, Leicht-,

Lorenz). There is an obvious notion of morphism betw~en pairs.

A morphism Cf: (A,o) -.. (R,f). is called a covering if r:A ~ R

,is a eovering .in the sense of Galois theary, ,aD:d Cf- or (R, fj ) ­

is called a real elosure of (A,o)., if in 'addit~ion (R,f) has na

coverings exeept isomorphisms.

Let Adenot~ the universal~ eove~ing of A and (R,~) denote a

real elosure of (A ,0.) (wh~eh always exists).

Th .1. Any other real elosure of (A ,0) is isomorphie tq. (R,g

over A.

Th.2. rA:RJ~ 2. If 2 is a unit in A or if A is semi-local,

then [A':R] = 2. In .~~e: first .case ..fur~~ep.:.A=R [:'(-=1],.. :: .
Th.3. If A is semi-loeal, then J is the unique signature of R.

Furthermor~ w(i,J) = E wit~ J t~e in~olution of X over R.

Th.4. If A. is loe.al, t.h~~ ~.he sign.at.ures of ..A eorres'pond
~niquely to the eonjugaey elasse~ of the involutions inthe
'. N ."

..Galois gro~p G(A/A). (Th~s probably. remains. tru~. for A

semiloeal) .

The basic tech~iques to ~~ove ~hese theare~s are pro~ide~ by

two joi~t papers with A. Rosenb~rg and R. Ware (Am~r. J~ .1972,.

Paeifie J. 1973), ,and by the following theorem, reeently proved

by A. Dress: Für any minimal prime ideal.~ ~f W(A) there exist

a maximal ideal m o.f A and a minimal prime ideal OJ of W(Am)

such that ~ is the pre-image of~ under the eanonieal map

from W(A) to W(Arn ).
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Iulius Gy. Maurer: La source cornmune de certaines topologies
d§finies dans des modules et dans des anneaux

On introduit une topologie quasi-uniforme dans un ensemble

quel/conque, basee sur un systeme de certaines relations de

pr~ordre definies dans cet ensemble. Cette topologie fait

possible l'etude unitaire de·plusieurs topologies introduites

dans de differentes structures algebriques. Du point de vue
'des modules et des anneaux, la topologie lineaire definie pour

des 0 - groupes forme un cas particulier important de la

topologie consideree. On reussit de donner une method~ de

decomp~sition des (2 - groupes, "munis par une topologie lineaire.

La notion introduite - denommee produit "direct interieur

complet - est une generalisation de la not.ion de produit

interieur discret - c'est-a - ~ire de la decomposition di~ecte

dans Ie sens habitueY - et elle est liee ä la nation de
produit direct exterieur camp.let dtune maniere analogu~"de la

Tia<i:son· qu' i1 exi·st.e" entre les' nations de "produit direct
interieur di~crefet produit direct. exterieur" dlscre.t.

G. Michler:' Uniserial grdup algeb"ras

A-review was given" on· the knoWn results on· uniserial grc:>up:

algebras" from. a point o·f view o:f block theory-. Using" this.
'methoct .eas-y proofs for, these. re.5ults' were give-n..

Harry- Mftchell:. Exact" 'Colimits'

(["
The- cOlimit functor colim: Ab- ..-.Ab· is right exact, but is

not in general exact. It i8 wellknown, however that if the

cat~gory' ~. has filtered components, then colim is exact, ­

and the converse was an open question for same time. The

converse turns out to be false, the countere~ample being a
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weIl known eategory in topology, nameIy, the category of
finite totally ordered sets and order-preserving injections.
The correct necessary and sufficient condition for exactness
of eolim can be given in terms of a certain category aff ~

whieh is eonstructed,by first maki~g ~ preadditive arid then
taking the subeategory of morphisms whose in~eger cöefficients
sum to one.

Susan Montgomery: Jordan rings of quotients for symmetrie
elements

The prob~~m cf the ex~stence of quotient r~ngs_for Jordan.
rings with the common multiple prope"rty will be s~ud~ed. In
part.icuIar, when R i8 an a8sociat i ve ring wi th invo1;.4tion,
and the "symmetrie ~lements S of R haye this proper~y,"then
a quotient exists w~en S is semi-simple .anq every :s~~ i8
nilpot~nt'6r reg~iar.

Robert A. Morris: Formal groups' 'ove'r -rings

J"öint"ly with B'. Pareigls' we have g~neralized formal gro,U:ps.
as deseribed by' Cartier "Groupes formeIs associes aux anneaux
de .witt generallses"rC.R. Acad. Sei. Pari's, t 265 (1967), 49-52]
to include both finite formal groups and formal Lie group~
simult~neously. For this purpose we eonsider functors fro~

the category k-Alg of cornmutative ](-algebras over a cornmutative e
ring k to Sets which are described by certain.representable
subfunctors. By a category ~nti-eq~ivalence ~e associate to
them topological algebras of functions, which' occur as eartain
projective limits of discrete algebras, and by aperfeet ,duality
we estabiish a category equivalence with a category of cocommutativ€
coalgebras described by certain axioms. If k is a field this
category is the category of all cocomrnutative coalgebras.
Frobenius, F, and Verschiebung, VJ maps a~e described and a
setting is proposed for Dieudonne theory. Gur results also
recover same standard observations about V operating on
sequences of divided powers in Hüpf algebras in case k is a field.
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Constantin Nita: Sur les S-anneaux

Nous donnerons quelques resultats sur les S-anneaux. Ainsi,

on etend un r~sultat de Morita (donne pour les S-anneaux en

sens de Kac~) aux S-anneaux sans condition de chaine,
precisement "Soit M un generateur ä gauche de Mod A et

B=HomA (M,M) l' anneau des endornorphismes' de M. Alors les

assertions suivants sont equiva1entes: A est·un S-anneau i
gauche ·et M est un A-module projectif de type fini <=>
Best un S-anneau". Puis, on etudie certains S-anneaux

particuli~rs. Ainsi, on dünne, ä l'ai~e de 1a classe de .

~odules ä gauche sans torsion et deo 1a classe de modules

i gauche d~nt le dual est nul, des caract~risations d~s

anneaux dont l'enve1appe injective est sans torsion; en
. .

particulier on en deduit des propri~t§s analogues des
anneaux cogenerateurs et des P:F~anneaux.

G. ·proce'si.:· Pos.itive Definite- 'RationaL Functions cf Ma.trice"s

uence ,'and Ideal' Class' G'rou s'

'Le.t R' be a' Dedekind ring whose: qUQ:tient fieid K. is. an
.algebrai~ :number- ,'ffe'ld,' and le,t /"b~' an . R-o-rder, in a semisi'mpl'e'

finite .d~ensi~nal K~a1gebra. A., A~ l'Qcal1y ·free (rank on.el

A'-la tt1,ce is a ieft- !\-submoQu.le X" in A,J such that X is

finitely gerierated and to~sionfree a~ R-module; and ~uc~ that
far each prime' id"eaI' p of· R, there is a left /\ -isomorphism

. ',. P .
Xp ~ Ap . Here, the ~ubscr~Pt p denotes localization (or completion).
Two locally free .A-lattices X,Y are called stably isomorphie
if X +/\(k)~ y ... I\.(k) for some k. Given any t,wo local1y free

A -lattices X,X', i t is.. known (Swan) that there exist·s a
local1y free A-lattice X" such that
(1) X ... XI. ~ 1\.+ X".
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Define the (locally free) class group CIA as the additive

group generated by symbols [xl, one for each stable isomorphism

class of locally freeÄ-lattices x, with addition given by the

fcrmula [xl + [x 'J = [x' ,] whenever (1) holds. When /\ =R, the
group cIA is the usual ideal class group of R.

If A' denotes a maximal R-order in A containing A , then

there is a surj ection Cl." ~ CI/\', with kernel DU'), say.

Since the c'alc~lation of CI/\' reduces to the calculation of

ray class groups in the center of At. an arithmetic problem. 4It
it is of interest to deterrnine the kernel D(A). There are

explicit formulas'for CIA and D(A), due to Jacobinski, but
these formulas are not weIl suited for calculations.

In many cases, it is'more converiient to use an analogue"of

. ~Inor's Mayer-Vietoris 'sequence. Suppose that we are given a
fibre product diagram

1\ "1
(2) -1. J, ~.

'.1\ 1\-
1'~ . >-

in which al~ maps are R-algebra homomorphisms, and where either

Cf1' or ''12 is surj ective. Let A', 1\ '. and .11 2 be R-orders in
semis~mple K-algebras" and' suppose that .i\' is ~.'ä finite -ring.

Assurne further that KA satisfies the EichIer conditiDn, that
no simple component of K/\ is a :totally definite quaternion
algebra. Then there are exact sequences.

'a,
u~ (/\1) ,- u~ <1\2) ~ ,ll (7\) .~ CI{\ ~ CII\-t -+ 'CI J\ 2 --=t ,0,

u ,. (J\) . u~ Vl 2 ) -7- u <Ä ) ---=. D(,,) ~ D (1\ ) '+ D ( 1\ 2 ) ~ O.

Here, u(A) denotes the group cf uni ts ef 1\, and u"" (Ai) =

Vi{u(Ai )}, i=1,2. The homemorphism d is defined as fellows:
0,1,.( = fAu.] far UEU (i\ )" where
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If the EiehIer eondition fails to hold, the sequences in (3)
are exaet when eaeh u{ ) is repla~ed by GL2 ( ).

The sequences,in (3) can be used to calculate the class

group Cl(ZG), for the ease where G is a dihedral group of

order 2p (p=odd prime), and also for a metacyclic group G of

order pq~ where p is an odd prime, and q divides p-1. This

latter ealculation, due to Galovich-Reiner-Ullom, reduces the

prob~em to the determination of Cl(EH), where H is cyclic of

order q. For q prime, it is known that D(lH)=O and CI(ZH} ~

Cl (EI 'i..(1'"] ). However, if q is a prime ~ower, the ealculation

of Cl(lH) is a difficult problem (see Kervaire-Murthy).

C.M. Ringel: Algebras ~f fitiite representa~iöti type

The. followi~ re'su'lts were obtained in' collaboration with

V. D.lab. Let· K be a commutative field', ~nd A a finite ' .

dimensional. K-algebra'~ Th.en A 'ia said t.a be' of finite type. "

provided, there' iso only a finite number' af indecornposable
lert', A--mo.~u~es. Ir" eitner. A'" iso hereditar~ "o"r (Rad A)-2'=O,. tben ,

. "

Ais,. cr fini-te, type 'if and only ir" a ce-rtain diagram ~er.ive-d

~rom Ir- iso a Dy.nkin di~anrAn' Bn , Cn " 'Dn , 'E6,' E7 '- ES', F 4 ~~. G~2,._'

Als'o, under these" as.sum~tions",-',if" A i5 not, .af finite typ·e. ~nd ~

iso infin~te', then there are' infinitely. many natural'numbers d i
such that to every d i there ,are infinitely ·rnany inde~onip~sab.le.

A~-modules of dimension d i . This' theorem extends' previ0us re-sults

cf Yoshii, Gabriel and Krugl.iak to arbitrary base fields, K.

Far the proor,. a generalized ~ersion of the characterization

cf structu·res cf fini te type as given by Kle·iner) Nazar-ova and

Raiter is needed.

J. Roseblade: Modules for Polycyclic Groups
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M. Schacher: The Schur Subgroup of a Number Field

Let k be an abelian extension of the rational field Q. The

Schur group S(k) is the subgroup of the Brauer group BCk)

generated by classes fA) where A is a central simple

algebra over k occuri~g as a simple component in the group
ring Q[G] far same finite group G.

S(Q) was determined by M•.Benard and K. Fields to be the

group generated by all quaternion algebras over .Q. "M. Schacher

and M. Benard p.ave .proved: S(k) has an element ef order m~k

contains a primitive m-th reot of uni~y. Using.this ~nfermatien

the Schur group ef any cyclotemic field can be determined.

L. Small: Lecal Finiten~ss in PI-Rings

Moss Sweedler: A construction ef simple algebras

Let A be a commutative ring and. consider. End A as an A.<b>A­

module by [Ca(g)b)' fJ Ce) = afCbc), a,b,c€.~, f€ End, A.~ Let {La}

be ideals in A 6J A satisfying: .

with

A).mult

1. giyen La and L
ß

there is', LrC Lei (\ .L
ß

2. (A<&lA)/La ' 'is a finite proj~ctive left A-module. for each La'

3. given La and L ß there is Lr wi~h ~(Lr)C A(jJ La.: Lß@A

where e: A(g) A ~ A~ A~ A, a<2D b Ho a ~ 1<S) b,

4. giyen a proper ideal 0 'I I C A there is an L
a

A~ I <:t I<X>A + La

5. given La there is Lß with twist (La )C La where twist:
At8>A ~ A~A, a€lb t-+ btJ)a,

6. th~re is an Lö'C Ker(A(i>A

If Ce End A is defined as {fe End A' La' f
then C is a simple ring.

o rar same a}
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L .. Szpiro: lP 1 ,.tp2 nIest pas ensembIis't'e'ment" intersection
complete dans W5

On construit pou.r toute familIe d 'entiers positifs m.~2,

n
1

...... nm- 1 , d 1 ...... dm tels que Ini = I d j une familIe semi­

universelle nonvide de courbes arithmetiquernent normales

de p3, de degre -2
1 (I n. 2 -I d. 2 ), et dont une resolution

1 J
projective est

rn-i m
o ~ ~ @1P3 (-nj ) ~ i @1P3 (d i ) ~ ~3 ~ ~ ~ O.

f
Une teIle courbe c avec m 3 fournit un morphisme ~3 ~c ~5

tel que f -1 (p1 X f2) = c .. On trouve ~ensuite un nombre infini
c '.

de teIles courbes de degre p~emier et on. conclue ..

Les techniques principales sont:

- une utilisation intensive du theorme de Bertini pour les

systemes lineaire

la. liaison des var±etes' algeb-riques ...

(d"apre's C... Pes Ir ine ~t 1 '"äute.ur)

Let" K. be a, conirrnitat ive ring' wi th 1,', A· a commutative K-algebra

with"l and'B'a co~utativ~ A-"~l~ebra. Then, ~. map'L~A:~B will

b~ called~,·a:·Tay),or.triap·if:.:L) ris k-,linear:,.,··2') r(l).=O·,

. 3') r{xy}= x. L"(Y·):.'+. Y r(~).. + T (x) T{Y;).- , "

Cons.ider- the exact se~u~nc-e 0 .-. ·1 ~,A (g)' A ~. A --..Jt·O where

JA .isthemultiplic'at~on map,' then the' Irlap T :A~ I . def~ned-

by' T(a)=-l(8)-a .... a~l is- a Taylor map which is universal in the

sense that, far every Taylor 'map r: A~ B there- is an A-algebra

homomorphism A: 1 ~ B such that r'= A 0 T. T is called the

canonica1 K-Tay~or series development .. If M is an A-module, .an

nth order derivation A ~ M is a map satisfying: 1) d is
rt 8-1K-linear, 2) d(l) = 0,3) d(ao, ..... ,an}=r (-1) . r .

s=l 1 1 < .... (..t s
x ..... X. d(x , ... ,X ..... x ...... x )

1 1 1
8

0 1
1

l
S

n
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.then the map T: A .-, I composed wi th the canonical homomorphism

I --l> I/In +1 is an nth order derivation called T n which is

universal, i.e., Dern(A,M) ~ HomA(I/In +1 ,M). I/In +1 is the

module of n th order differentials.

Wronskian theorem If f 1 , .. ,f GA are K-linewly independent,
r N N

there exists an N such that {l+T )f1 , .. ,(1+T. )fr are

A-linearly independent.

If V is an. algebraic variety with a line bundle L with

sufficient sections, these define a map of V into a prOjective_~,

space. The singularities of this map will be. called. the .' ".,

Weierstrass points of L.

In part~cular, if V is a non singular complete curve of genus

g~l and K is an algebraically closed field these points

coincide with the classical We~erstrass points if char K 0

and with the Weierstrass-Boseck-Schmidt points if ~har K # o.

Rlchard Wiegandt: On N-radicals

Sands and Jaegerman have shown that some axiomatically defined

radical properties, t~e sb~rialleff N-radicals, ~atisfy

conditions described by means of Morita contexts. Examples for

N-radicals are the lower, the locally nilpote~t and the

Jacobson radical properties.

The author has characterized the N-radicals ~lso. in the .. terms

of upper radicals of suitable classes. It turned out ~hat

N-radicals are comparatj,vely rare radical properties, e.g. e
there 1s no N-radical property between the Brown-McCoy, radical

an~ the upper r~dical of all fields.

H.-J. Schneider (München)
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