
.MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tag u n g s b e r ich t 11 /1969

Ringe, Moduln u·nd ho'mologische Methoden

27.4.- bis 3.5.1969

Die diesjährige Tagung stand wieder unter der Leitung

von F.Kasch (München) und A.Rosenberg (Cornell-University,
I'thaca, USA). Wie in den vorhergehenden Jahren wurde die

Tagung von zahlreichen in- und ausländischen Mathematike~n

besucht.
Bei der großen Zahl der Teilnehmer wurden mehr Vorträge

angemeldet als im Rahmen der zeitlichen Möglichkeiten ge-
. .

halten werden konhten. In Übereinstimmung mit Empfehlungen
"von Teilnehmern wurde von der Tagungsleitung vorgeschlagen,.

daß Teilnehmer, die in jedem Jahr teilnehmen können, in der

Regel nur j"edes zweite Jahr einen Vortrag halten. Danebe~

sollte jedoch für alle Teilnehmer die Möglichkeit bestehen,'

·in jedem Jahr ein~n kurzen Bericht über neue Ergebnisse

schriftlich mitzuteilen.

Die Vorträge befaßten sich"mit verschie~enen Problemen

. aus dem Ge bi.et der kommutativen Alge bra ,der "ni chtkomrnu- ".
tativen Algebra" bis hin zur Theorie 'de-r" Kategorien. ·Sie

gaben einen guten Überblick über den derzeitigen Stand und

die ver~chiedenen Entwicklungstendenzen in diesen Gebieten.
,.

Wie stets· bei solchen Spezialtagungen war die Anr"egung

durch persön~iche Kontakte besonders groS"und ftihr~e bei

mehreren Teilnehmern zu gemeinsameri Arbeiten.
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Vortragsauszüge

G.AZUMAYA: M-project'ive and M-injective 'modules

Let- M .be a left, ,say R-module-•.An R-module A "is called

M-projective if given an epimorphism p: M--;\oN and a h'omo­

morphism g: A -,.\ N there, exists' a - homomorphism' f: A~M such

that !f°f =g, while an epimorphism r: B ~Cis called an

M-epimorphism if there exists a ho'momorphism h: B ..... M such

. that Ker( lfA) 1'\ Ker( h) = 0'. The following' condi tion's .are

':.".. equivalent: (1) A is M-proj ec'tive, (2") ---for any M-epimorphism

0/: B 40 and a homomorphism g: A~ C there exists a homo-

. .. ... morphism f: A -"B such that tr D f = g, (3) every M-epimorphism

onto A splits. It follows that in oase A has a projective

'cover (P,T) A is M-projective if·and only if Ker(~)cKer(h)

for' every homomorphisrn' h: P ..... M, which' can be regarded as a

.geneJralization of Wu-Jan's theorem on quasi-proj ective

modules. From this fact we 'can l derive tha t -if M is fai thful

every M-projective (in particular every faithful quasi-pro­

jective) module havinga projective co~er ~.~ projective •.The

n~t~ons of M-injectivity and' M-monomorphisms can be defined
in the dual manner, and the dualization of the.above facts·

can be proved with slight modifications.
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H.BASS: The functor K2 of Milnor

1) Definitions and interpretations of K2
2) Theproduet K1xK1~K2
3) Calculations in special cases; Steinberg symbols.

P.M.COHN: Factorization over noncommutative rings

Oi/er a fir (= free ideal ring) theTe is a 'satisfactory

factorization theory of square matrices which have no

zero-divisor as factor. Same difficulties in extending this

to rectangular matrices are noted; here there is no unique­

ness but.co~plete factorizations exist. ,This follows by

considering bound modules (i,.e. modules with 'no non-vanis~ing

linear functionals). In fact a good deal of the theory of
bound modules can be carried out for general hereditary rings.

V.DLAB: Matrix rings over division rings

Let ~ = (D .. ) be an mxm D-scheme, i.e. an mxm array oflJ .
division rings D.. (possible 0) such th~t (i) for ev~ry j there. lJ
i si. wi t h D. '. -' 0 d (..) D .L 0 d D ..L O· 1·' D ':l DJ' ljJ, F an· 11 it ~ an tj r lmp les ij- itJ
D.. 2D t ·• Let us call the ring R =m(D) cf all matrices (x .. )lJ J . lJ
with x .. €D .. an MD-ri'ng. Every MD-ring R is isomorphie to al.J lJ,
block-triangular MD-ring ~nd

(a) has finite (soele) length and

(b) R/Sk is torsionfree for allSk of its soele series. _

On the' ether hand, a ring R satisfying (a) and (b)' is an

. MV-ring in the sense that it is a block-triangular matrix

ring ~ such that 7n .. are full matrix rings over division
11 .

rings D .. , 1n .. = 0 for i)' j and entries in 111 .. for i <. j
11 lJ lJ'

are elements ef a bi-vectorspace D V.. D • Finite MD-rings
, . ii lJ · j .

are eharaeterized by (b). Both (a) and (b) eharaeterize eertain
,

additive categories.
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A.FRÖHLICH: Generalized Brauer graups

1) General nonsense: Group graded categories with product

and ass. exact sequences.
2) Definition of equivariant (and twisted) Picard and

Brauer groups.
3) The exact sequence

O-.l>H1 (T',UR) -7C(R,T') ~ HO("P,C
R

) -+H2(T',U~)-+,B(R,1')-).

. ,~Q-B(R,T) ~'H3(r'UR)

O.GERSTNER.:· (nach gemeinsamer Arbeit mit L.Kaup und H.-G.

Weidner)

Whiteheadmoduln 'abzählbaren Ranges über Haupt-

idealringen.

R bezeichne einen kommutativen Ring mit Eins ohne Nullteiler.

Für ~~ne Menge I bezeichne (zr) die Eigenschaft

HOm(Rr,R)' ~ R(I) 'v'on R. (ZIN) für R impliziert (ZI) für,R,

solange \II nicht zu hoch ist. ·

Satz: .(ZIN) wird für R durch jede der beiden .folgenden Be­

dingungen gesichert: Rist faktoriell mit unen.dlich vielen.

maximalen Hauptidealen ; R· bes i tzt eine ganzzahlige a~chimed~"';,,"'.

sehe. Bewertung.
Satz: R 'habe (zr), der R-Modul W mit [W\ ~ 1rl besitze eine

freie A~flösung mit fr~iem Kern, und es sei Ext~(W,R) = O.
Dann gi1 t . W Ca Horn ( Horn ( W, R) , R) • ',.

~ Folgerung: Ist R auch noch Hauptidealring, so ist jeder Unter­

modul abzählbaren Ranges von W frei.

R.HART: A simple Noetherian ring which is not a complete
matrix ring over any integral domain

A' brief account will be given of some work of D.B.Webber Dn

simple hereditary rings; in particular those which ar~se as
. .

Ore extensions. of Dedekind domains. The resul ts _will be used

to give an exarnple of a simple Noetherian hereditary ring
which is not isomorphie to a complete matrix ring over any

int'egral domain •.
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G.HAUGER: Quotientenringe

Sei R ein assoziativer Ring mit "Einselement und Seine
beliebige Teilmenge von R. R~ S-lR heißt S-Quotienten­

ring, f~lls er folgende universelle Eigenschaft besitzt:
I •

1) f ist ein Ringhomomorphismus und f( s) ist invertie,rbar .

für alle s au's 's, 2) ist' 15: R ---+ T· ein Ringhomomorphis­

mus, so daß für alle saus' S g(s) invertierbar ist, dann
existiert genau ein Ringhomomorphismus h: .S-1 R 4 T mit

hf = g.
Es wird gezeigt, daß der universelle Q~o'tientenring's-1R
immer existiert. Dazu wird S-Teilbarkeit und S-Torsions~

freiheit in bekannter Weise definiert. D'ie' S-teilbaren bzw.

di,e S-teilbaren und S~torsionsfreienModuln sind die Inj ek­

tiven einer injektiven Struktur. Die" letztere st:ruktur ist'

regulär im Sinne von Maranda. Er konstruiert zu einer regu'- .

lären injektiven Struktur eine Ringerweiterung. Dieser Rin~

. homomorphismus ist die universelle Lösung obige.n Problems.

P .J,·.,HIGGINS: Hopf invariant s cf alge bras and t'he Birkhoff­

Witt theorem

For a module M over a commutative ring R the tensor algebra
" .

T (M) has an invariant R(M) analog'Qus t 0 th.e Rapf invariant.

of a group. The vanishing of R(M) implies the Birkhoff-Witt

theorem for all Lie algebras with underlying module M. There"

are nice' properties of R(M) wi th respect \0 direct limi~s
and localization which enable'one to ded~ce that R(M)· = 0

for ~ll fl~t modules and for arbitrary ~odules over

Dedekind domains.
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H.KAU'TSCHITSCH: COillmutative subsemi~rouos 0:[ the COITrnositio.n

semigroup cf polynomials and formal power

series

Let R be a commutativ~ ring with identity element ~nd· R[x] the

polynomialring and RTCxj] the ring cf t"'ormal po\:veI~ se ries

over R. \Ve define in R [xl and RlfxJI besides the t~vo

operations of addition and mul tiplication a third o'peration,

.the"composition"e, by f6g = f(g(x)). The algebra ~ =< RtCxJJjo)

is a semigroup wi th the~den.tity element Je. If \ RI)1,' then· 1
is not qommutative, bu t po~sesses commu·tative su~semigroups.

V-cha.ins .a!e d:efin'ed as commutative sou t.S enligroups

o~ i , containing polynomials of all positive degrees,

respectively power series of all posi tive orde·rs. Pro perties

of these chains are proved and all of them are determined

supposing that R is a field or an integrally closed integral

·domain.

M~E.KEATING: Orders which have enough localizations

Let R be a commutative noetherian integral domain with

quotient field K. An R-order A is said to have enough

localizations if

(i) A is semiperfect,

(ii) K~ A is semisimple,

(iii)For each primitive idempotent e cf A, the R-order

End A (Ae) i.s a fIlII matrix. l''i.rlg o'ver tt1.e scalare e
local It-oI"der eAe.

Such an order has a characteristic represe~tation as a

direct surn of matrix rings which is essentiall~ unique.

Each of these matrix rings can be described as a suoring

of somb EndeAe(Ae) determined by a set of invertible ideals

cf eAe.
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H.LENZING: Spurgruppe und nilpotente Elemente

Ist A ein Ring mit 1 und [A,A] die von den,Kommutatoren

ab-ba von A erzeugte Untergruppe von.A, so 'heißt T(A)
Spurgruppe von A. Diese hat kategorielle Bedeutung•.

Methoden der algebraischen K-Theorie ergeben de~ folgenden

Satz:
tst a ein nilpotentes Elemerit von A und hat jedes Haupt­
ideal Aan

! (n ~ 0) eine endliche Auflösung durch endlich er­
zeug'bare, proj ektive A-Link'smoduln (z. B. A linksnoethersch

'und von endlicher links-globaler Dimension) dann liegt a
in fA.,A1. Insbesondere a = 0, wenn A kommutativ ist •

. L';,-·C.A. VAN LEEUWEN: On extensions cf homomorphisms of modules,.

Eve~y torsionfree ab~lian group S withou~ elements of infinite.

p-height (p a prime) may be considered as a p-pure aubgroup

.af some torsionfree cotorsion group G and containing a fre~

.abelia~ subgroup B as ~ p-basic subgroup.

If G i8 torsion-free cotorsion without elem~nts cf infinite.

p-height and S a subgroup. pf G, then the following are .

equivalent:

(i) S is a p-pure subgroup of G

.(ii) Ext(G/S,G) = 0

(iii). Every homomorphism of Sinto G rnay b~ extended to an
endomorphism of G. n .

Let S be a proper p-pure subgroup of G = I ·z(p) (p-adic
~ ~

integers) and S contains B = Z Z (integers) as ~ p-basi~
1

subgr~up. Then

(i) S has - rank n and every map cl·6 Hom( B, S) may be extended

to End(S).
h

(ii) S ~ f J ,J non-nil group of rank 1, .

J ~ Qp =r~ Ia, b integers, (b, p) = 1J
are equivalent.
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W.S.MART-INDALE: Prime rings satisfying a generalized
.... .-

polynomial identity

Our purpose is to simultaneously generalize recent theorem~

of Posner and Amitsur, and, in so doing, to replace two

proofs by a.single, in4ependent proof. Posner characterized

prime rings satisfying a polynomial, iaentity (Proc .Amer.

Math. Soc. ,- 1960). and Amitsur characterized -.primitive rings

satisfying a generalized polynom~al identity (Trans.Amer.

-Math.Soc. , 1965). 'We first construct for any prime r~ng R

a "ring of' quotients" Q- whose- center eisa field· con-

. taining th~. ce~tro'id of' R, and then irnbed R in the ring S=RC., ·

Our main ~esult then states that if S satisfies a generalized _-­

polynomtal identity over C, then S contains a minimal right­
ideal eS, e an idempotent of S,· and' eSe is a finite

dimensional division algebr~ ove~ c.

E.MATLIS: The- two. generator problem for' :Ldeals

Theorem:

Let R b~ an arbitrary integral domain.'Then the following,
s~atemants ~re equivalent:

" (1) Every ideal o~ R can be generated by two elements •

.(2) If S is a ring extension 'of R in its quotient field,

~initely generated as an R-module, then S i8 a reflexive

ring and n In = 0 for all non-zero ideals I of S. '

, - .

,-J.McCONNELL: Simple Ore extensions cf commutative integral

domains

We will give necessa'ry and sufficient condi tions for the

- s~mplicity of an Ore extension of a commutative inte~ral

do~ain,of ~rbitrary characteristic.
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G.MICHLER: .Classical ideal theory' cf heredi.tary

noetherian rings

The ring R is called semilocal, if R/J is ~rtinian, where
J denotes the Jacobson radical.
Theorem:
Let R be a right and left noetherian, hereditary, semilo~al

ring. Then
60 n

a) ~ J ~ 0
. ~.A." A

b) The conipletion R i s, heredi tary and noetherian.

c) There exists a natural number k such that each right·

ideal X 18 g~nerated by k elements.

d) R has Krull-dimension' 1 •

·B.MITCHELL: Rings with several objects

This was an expositary talk indicating that many cf the

techniques ~f the theory of associative rings with identity
may "be extended tri the study cf small additive categories .•

B.J.MÜLLER: Linearly compact modules and duality

A Morita-duality ~s a contravariant additive equivalence

between two .categories of. modules over rings R,. S which are'

closed under sub- and factormodules and contain progenerators.

Any duali ty· is representable· as Horn ( -, U) ,Wi~h a· birnodule SUR
which is an injective cogeneratoi on both sides and sati~fies

S = End UR ' R = End SU (Morita, Azurnay~).

Theorem:

A Morita duality exists for a.ring Riff R 18 semiperfect,

comple~e in the topology defined by the completely meet

irreducible right ideals, and if the minimal cogenerator

UR is linearly compact. ~he natural domain of the duality
is the· totali ty of linearly compaqt modules (wi th respect to'

the d'iacrete topölogy).
Theorem:
If R 'is commutative and possessesa duality with some ring S

then S. i8 Morita-equ~valent to R.

e·
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Theorem:

Any Morita dua~ity may be extended to a duality betwe0n the

categories of all abstract modules, and of all linearly

compact topological modules (with certain canonical linear

tpologies).

W.MÜLLER: Mappings with chain rule in the quotient ring

of the polynomial ring _·

Let Q(x 1 ,x2 , ••• ,.xn ) be the quotien'"t. ringof the pol;v-nomial

ring A[X.1 "x2 " .... ,.xn ] in n indeterminaDlts over a commutative

ring A with ident~ty elemenx. B~sides·the two binary operatio~s

addition,'and multiplication we defi~'e' by s'ubstitiltion 'a,' .

en+l )-ary operation in aex1·,x2, •• • ,Xn ). We studysystems of

n mappings.D1 ,D2 , ••• ,Dn of aex1,x2, ••• ,xn)-into itself, -

which satisfy the,following conditions for all f,g respect.

f ; g 1 ' g2' .. • • ,gn:€ (lC x ~ , • .., xn ) : - -
(i). D. (f+g) '= D.·('f) + I). (g) for i =',1,2, ••• ,n ,

~, , ]. 1,

(ii) Di(f.g) =Di(f)~g + f.Di(g) for i = 1,2, ••• ,n ,-

(iii) If fo(gl,g2, ••• ,gn) is defined, then

D. ('f)o (.g, ,g2' ••• ,g) is defined for i = 1, 2, ••• , n .and·
~ ,n

Di ( f 0 (g-l ' • • • "gn » = t1 (D» (f ) 0 ("g 1 ' • • ., gn) ) •Di (g~) ..

R. RAPijAEL: ,Alg.ebraic extensions of regular rings-
. .

,An extens{ono-~· the .algebral.c c.losure fram fields to
. .

commutativesemiprime rings-withl, .c~ntering on von Neumann

r~gu.lar ·~ings-.-·App~ica~ions 'givene
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L.REDEI: Lückenhafte Polynome über endlichen Körpern

Im~Polynomririg K[X]tiber einem beliebigen endlichen Körper-K

werden in gewissen Klassen von lückenhaften Polynome~

d"'tej en~gen. bestimmt ,. d'ie tiber K 1.1\ Lin'earfaktoren zerfallen.
Wiohtig sind' die überraschenden Anwendungen, dia "auf seche

, .

verschiedene Gebiete fallen" und mit .anderen Mitteln völlig

unangreifbar zu sein scheinen. Diese Gebiete sind:

Gl'eichverteilungsfragen be,züglich gewisser Sc11aren von line- .

. aren- Abbil,dungen von- K in sich, die Haj6ssche Faktorisations­

theorie endlicher abe.lscher Gruppen, \Vertevorrat. des,

Differenzenquotienten einer Funktion von K nach K,symmetrisc~e

(algebraische) Gleichungssysteme' in ·K·, gewiss~e Teilbarkeits-

maximale'~gen'schaften:von Gaußschen 'Summen'" gemeinsame

Repräs'entantensysterne einer endlichen abe'lschen Gruppe nach
~

mehreren UMrtergruppen.
Die Betrachtungen sind sehr ausgedehnt und werden im Sommer"

. unter obigem Titel in' Buchform (circa 300 Druckseiten)

erscheinen. Der Themenkreis ist neu (ausgenommen die 'vor über

20 Jahren vom Vortragenden gemachten Forschungen bezüglich

de~ Primkörperfalls), deshalb gewiß erweiterungsfähig,

was die Grundforschungen und die Anwendungen betrifft.

R.RENTSCHLER: Prime ideals in the universal enveloping
algebra cf a nilpotent Lie algebra

Let ~ be a finite dimension~l nilpotent Lie algebra over a
field of charactristic zero, U(~) the enveloping algebra of ~, tt
S(~) the symmetrie algebra.af ~. The adjoint. operation of

~ on ~ extends to an operation of ~ on S(~) by derivations.
Let Spec U(91) be the set ofprime ideals of U(9/), Spec S(~)~

the set cf prime ideals of 8(0;) ,which a;re stabl·e under the

opa'ration of CJ and ß : Spec 'U(~) ~ Spec S(CJ)D;/

the canonical bijection as defined by Gabriel.

Let '1 be a prime ideal of U(W), Of =ß (-:1.), C = center 'of U(c; )/'1
K = quotient field of C, A1 (K) = K[p,q] where pq -qp = 1,

An(K) = /\\1 (KJ®n ,L = quotient field ofthe ring of.'
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· ~-invariants of S(cg)/O( •
Theorem 1 (Dixmier-Gabriel): i) U(~)/S ~K ~ An(K) for a

certain n.

ii) There is a canonical isomorphism Pt: K ~ L.
Theorem 2: The Krull dimension of An(K) is n.

TheoreDI1 3: ß"'i maps ~ into the· ring· of invariants of the integral

closure off S(~)/~ •

D.S:.RIM: Analytic eguivalence of' singulari ties'

.Let A be a geo~etric Ioeal.ring .ovar k with isolated singularity~

Then there exist integers r( A) , t,( A) with the following .

properties:
GiveD.1 an isomorphism r;;:. A/m~ rJ> B/m~ , where B is any

geometrie Ioeal ring over k which has ~he same Hilbert-Samuel'
polynomial· as A, there exists an isomorphism <p: A~ B
which prolongs 5P~-r: A/m~-r ~ B/m~=r. (where r= r(A»

provided· »>t(A) e

~.H.M.SMITS: Orders in a 'special oyel1e algebra

Let·P be the' free product of the quadratic field K1 =· c( ~)

andl. the (comm.) ring R2 = c[X]/(X2 -.~) •
. T•. If· r 2 is not aperfeet square, thenJ P is a principal

ide~l domain (left and right) 'and the quotient field i8 a
,~

division algebra of order· 4.
II'- Iff.· 42 is asquare,. say ~ 2 (~~ C), then1 P is a Noetherian

prime ring and the q~otient ring Q(P) of P i8 a cyclic algebra
'an~ a tO,tal matrix algebra. If C is the field ofr rational

numbers, then Q(p) i8 the tensor product of two' cyclic division

algebraa.of order 4.
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M.E.SWEEDLER: A survey of Hopf al~ebras

We begin wi th a discussion of coalgeb.ra theory. The definition

and some examples are given. Then convolution, 'coalgebra structure

'theory, cocommutativity,'omeasuring and the finite dimen- .i

sionali~y cf simple coalgebras are mentione~. Next we.

define bialgebras and Hopf algebras -and talk a little about

the antipode and integrals for Hopf algebras. We give examples

of Rapf algebras of any even: order or infinite orde~.

We go into the structure theory of cocommutative Hopf algebras
and show that over a fi-eld' of characteristic zero a commutative

. .
and cocommutative Hopf algebra which i8 finite dimensional

_must be semi-sirnple. We conclude on the three topics:

Rapf alg~bras and field theory;" Rapf algebra cohorrrology;"

the category of finite dimensional commutative cocommutative ·.tt
Hopf algebras is abelian.

M'.E.SWEEDLER: Mul tiplication mutation

If A is a subalgebra of B and ~ a i ~ bi 69 ci € AfiI>A(g)A is

an Amitsur 2-cocycle therr one can· defline a new multipliqation

in B by. S*T = ~a. S b. T c. where S,TEB.
1 1. J. .

With the right definition of 2-cocycle A need not be

commutative. This technique gives an "easy" proof" of the

correspondence between Amitsur cohomology ~nd tha Brauer
, ,

graup." Also we get a 2nd cohomology set whern A is -n~ot

com.rD.utative an"d show wha t this class ifie~3'.··_..

Other applications include: "If A is an1 n-dimension,al field

extensi.oIl1 of k and B an' algeb~a cont~ining Athen B is isomorphie

to A f A . as an A-bimodule if and only if B is am,p2-dimerisional
central separable k algebra;' if A:::>K::>k is a tower of

fields then mapping Amitsur 2-cocycles fram A f ArA .tc
A fA fA corresponds to taking the centralizer of K in
central separable k algebras containing k~

-'1
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I
F.SZASZ: Quasimodulare,Rechtsideale, Jacobsonsches und~

Brown-Mc Coysches Radikal

Resultate werden bezüglich der Probleme 1,2 und 3 des
Buches von Andor Kert~sz, "Vorlesungen über Artinsehe Ringe",

betrachtet. Das Jacobsonsche Radikal s"timmt mit dem Durcl:lschni tt

aller quasimodularen maximalen Rechtsi&eale des Ringes. übereirr.

Es gib~ einen Ring, der ein quasimodulares, maximales aber

. nicht modular~s Rechtsideal besitzt. Durch ~iese können die

quasiprimitivern Ideale. definiert werden, die aber notwendig

primitiv si~d •. Es gibt zu jeder Mächtigkeit I~ einen Ring·

mit J~o<... solchen; modularen Rechtsidealeru, von denen der
Durchschnitt von beliebigen zweierr nicht modular im Ring iste

Ein~ge EigenschafteTh der Brown-Mc Coyschen Radikal~inge mit

ei'ner modul the'oretischen- Bed:ingung werden erörtert •

. Die Resultate "werden bzw. sind schon teilweise in Acta Math.

Acad.S·ci.Hungar. bzw. in Acta Sci.Mat?Szeged pub:liziert.

E.J.TAFT: Cohomology cf Jordan and Lie·algebras

Let A be a Jordan algebra, M an A-module. From the~ semi- .

direct Bum B = A €t)M, one constructs the Lie algebra L( B) of

.Koecher" wh~ch has a .subalgebra 's(A) formed from A.,. and. an

ideal I(M), and also arr involution*. We prove the isomorphism

ofthe following 3 first cohomology groups;: (1) iH
1

(A,M),

(2) H1 (s(A),I(M» and (3) Hl(s(A),.I(M».
'Eac~ group i8 derivations modulo inn~r derivations, but" in

(3) the derivations must all" be ~ -mappings ~ By this theorem~,

one can prove various structure theo~ems in the theory of

Jordan algebras of characteristic 0 from the analogous theorems

for Lie algebras.

D.A.R.WALLACE: Extension' problems in group algebras

Let G be a group and let K be an algebraically closed fie~d

of arbi trary characteristic. Let K( G) be the group "algebra

of G over K. S~ppose H is anormal subgroup of G. Then we can
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form the'Jacobson radicals cf K(G) and cf K(H), namely

jK(G) and JK(H). We ask far conditions under whi~h JK(H) 18

contained in JK(G). If JK(H) is nilpotent this is true but·

if JK(H) is merely locally nilpotent this is false. However
we .caru formulate·a simple centralizing condition that ensures
that if JK(H) is locarlly nilpotent theni JK(H) is' contained

i.n JK( G). If H has fini ~e index in G then' i t is now' kilOwn

tha~.JK(H) lies in JK(G). Utilising same- earlier results

of the author we can show th~t if G i8 polycyclic then JK(G)
is nilpotent and that, in some sense,.this is the best that

. can be expected.

R.WIEGANDT: Ringe mit dichtem Sockel

Sei J1. eine abstrakte Klas~e von Ringen.' Nun läßt sich mi ttels

~sowohl ein Sockel als eine Abschlußoperation definieren,

und zwar folgendermaßen. DerJ1-Sockel eines 'Ringes R ist die

!, .
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Summe aller Ideale J von R mi t J G}1, • Die ~ -abgeschlossene

Hülle A eines Unt~rringes A von R ist der Durchschn~tt aller

Ideale J, die A S J und R/J Ei Jv( genügen. Vorausgesetzt, daß X
eine modulare Klasse von einfachen Ringen ist, wird bewiesen:

Ist der Sockel S des halbeinfachen Ringes R in R J{-dicht,

dann ist R spezial. Die Umkehrung ist falsch, aber es gilt:

Wenn der halbeinfache Ring R spezial ist, dann läßt sich R

in eine vollständige' direkte Summe R* einfacher Ringe derart

einbettenr daß der Sockel S~ von R~ und R in R* ~-dicht sindj

ferner der Sockel S von R mit S~ übereinstimmt. Diese

Ergebnisse lassen sich auf" Objekte gewisser Kategorien liber-

.tragen•.

H. S.chneider (München)
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