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Die diesj&hrige -Tagung stand unter Leitung von Prof.Dr.K.
Gruenbefg (London) und Prof.Dr.W. Gaschiitz (Kiel).
Es nahmen ungef&hr 40 aus- und inl&ndische Gruppentheoretiker

an der Tagung teil. Besonders hervorzuheben ist die groBe Zahl

der Gruppentheoretiker aus den USA, deren Besuch in Oberwolfach

auf Grund ihrer derzeitigen Teilnahme am "Gruppéntheoretischen

Jahr" in Coventry méglich wurde. Behandelt wurden Themen aus

den verschiedenen Bereichen der Gruppentheorie, so daB sich

ein Uberblick {iber die Forschungen auf diesem Gebiet ergab.
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Vortrégsauszﬁge
‘H.BASS: Growth of finitely generated groups

The background of the following conjecture is discussed:

Let G be a group with finite generating set S . Let vy (m)

denote the number of elements of "G .expressible as words

of length <m in S . Suppose Y dominates no exponential

" function AB™ , A >0, B>1 . Then G contains a nilpotent

subgroup of finite index.

G.BAUMSLAG:. Metabelian groups

The purpose 6f my talk was to indicate how to prove the
Theorem: Every finitely generated metabelian group can be

embedded in a finitely presented metabelian group.

R.BIERI: Gruppen mit homologischer Dualitdt- -

G heiBt eine‘ﬁ—Gruppe'(duality group)'der'Diménéiohlﬁﬂ,

wenn es .einen "dualisierenden Modul" C und einen dfunda-

mentalzyklus" 'g € H_(G3C) gibt,>derart,daﬁ'die cap-Produkt

Abbildung . ' o
(en -): H (G,A) ——> Hn_k(G;C®A)

fé; jeden G-Modul A und fiir alle k € 2 ~ein Isomorphismus

ist. Dié Pﬁ-Grubpeh (Poincaré duality groups) sind dié-

jenigen D-Gruppen, filr welche die unterliegende abelsche

. Gruppe von C unendlich-zyklisch ist.

Wenn eine Gruppe G eine endliche projektive Aufldsung
P, —>> Z zuldBt, dann ist (a) HX(G; Z6) = 0 fiur kin
urid (b) H™(G, ZG) torsionsfrei, (notwendig und ) hin-

reichned dafir, déﬁ G eine D-Grﬁppe ist. Damit gewinhf man
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einen Uberblick iiber alle (endlich prisentierbaren)

D- Gruﬁpen der Dimension < 2 .

Beispiele in h&heren Dimensionen k&nnen auf Gruﬁd von
Extensionssdtzen oder mit Hilfe von gewissen verallge-
meinerten freien Produkten mit amalgamierten Untergruppen

konstruiert werden.

J.COSSEY: Normal Fitting Classes

If X and Y are Fitting classes XY = {G: G/Gy eY} is also
" a Fitting class: if Y is normai, so is XY. If H is the
émallestnormal Fitting class, we consider the problem:
if X § Y, can XH = YH . Partial results can be obtained:
among them are:
1) XH = S <——> X is normal ( S = all soluble Groups)
2) XH = H «<——— X = {1}
'3) X*H = YXH —s ¥ = Y¥ -
(¥ is the clééupe operation on Fitting classes introduced
by Lockett) - ‘
Normal Fitting classés are rarely closed under other closure
. operations: we have for X a normal Fitting class: 1) X¥= S
(Lockett); 2) QX = S (Lockett); 3) sX = SA(Gaschﬁtz-Blessenohl);'
) T X =8 ;3 8) if X is also a Fischer class, X = 'S (Makan).

- However, NX is Frattini closed, and NX $ S if X } s .

A.DRESS: The Permutaion Class Group of a Finite Group

Analogously to the projective class group one can define
the permutation-class-group of a finite group T as the

group of equivalence classes of direct summands of(integral

| Deutsche . . @
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,of order p of G , and ¢ = |cg(t)| , then |G| < .

Hom(C(M),8) = {t € Hom(C(M),8) , | S <M, |MeS| < 5\§;T|

-4 -

permutation-modules modulo permutation—moduleé. It is shown,
that this group behaves nicely w.r.t. localization and comp-
letion, which then is used to prove that - contrary to the

projective class group - ist isn't always a torsion group.

P.FONG:' _Centralizeré of p-elements in finite groups

s Con]ecture I: Let p be a prime. Then there exists a function

f(c) with the following property: If G ‘is a finite group,

p' (G)I < f(e).

- Connecture II: Let p be a prime. Then there GXIStS a function

gle) with the follow;ng property:. If ‘G 1is a flnlte simple

non-abelién group, T an automorphisms of order p of G ,

and c = |CG(1)| , then |G| < g(c) . We remark that II)—> I).
’J'vadencepﬁov conjecture II  can be seen in the followlng

. Theorem. Let p be a prlme. Then there exists a natural 1nteger

N with the following property. If G is a simple non-abelian

group of a Eliérnafing or Chevalley type, T is an automorphism
N

R.GYBEL: Homomorphisms of cartesian products

Let - C(M) Dbe the cartésian product of a set M of groups. If

£ £ C(H)‘, thea f is a map from M into the elements: fX e X

for all X e M . The product is defined bei components £X .

1f G 1s a group and M is a set of groups, we define:

c(s)
We consider: Hom(C(M),G) = A Hom(C(M),G) (1)

(1) has been shown for a set M of infinite cyclic groups 2
and G = Z .by E. Specker (Port. Math. 9 (1850), |M| < ) and
E.C.Zeeman (J.L.M.S. 30 (1955)).
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Theorem A: (1) is true for arbitrary sets M of'gfoups,
and groups G such that abelian subgroups of G - are free
abelian.

Lemma B: Let M = {XY , X} 1‘# Y # Z,} be an infinite
(countable) set of groups. There is an epimorphism from
C(M) onto 32 for all ﬁ . (Therefore (1) is not true for
G = finite cyclic !) From A. and B. we derive the following
theorem, which answers a questin of R.Baer's : Let e be a

class of groups, closed under cyclic subgroups. If e-groups

are torsionfree, then every eégroup % 1 has 2 as épimorphic

image (less than Qe = e). It is eéquivalent: (1) e ¥ s
cartesian. closed.. ‘

(2) e = all groups , or e = {1} or e = {Z} .

D.GORENSTEIN: Class'ification of finite simple groups

In this paper, which wéé obtained jointly with Koichiro
Harada, we détermine the general structure of all finite
groups satisfying the given coﬂdition and, in particﬁlaf,
all such simple groups. By a result of MacWiiliams a
2-group whigh possesses no normal elementary abelian sub-
groups of order 8 satisfies the hypothesis of our theorem.
Hence as aicorollary‘of our result, we obtain a complete
classification of all simple groups whose Sylow 2-subgroups
do not possess a normal elementary subgroup of order é

(i.e. in which SCN3(2) is empty in the Thompson terminology).

K.GRUENBERG: A formula for the minimum number of generators

of a finite group

o




Let d(G) denote the minimum number of generators of the

finite group G . For each pI || and each irreducible

M

ry copies of E ) and H'(G,M) = syE . If

’ to be. 1 when M 5.FP andOvotherwise, then

FpG-module M let E'= EndGIMI, M 2 r,E (direct sum of

CM is defined

da(G) = pr(G). +‘m;x [sM/rM + CMJ~?

where [a] denotes the smallest integer > a and pr(G) is

defined thus: If 1— R F G 1 is a mini-
mal free presentation of G and R/R' = A@P P , with P
projective and A having no projective summand, then

P@ Q3 (qe)PT(®

N.GUPTA: Torsion in free- M(c)—groups‘

An g(c)—group is a group which satisfies the identical

relation [[X’Y:I 3 [u:V] :21.{' . ’ZC] = <1 .

If. F 1is the free group of countably infinite raﬁk then-
F/[F",cF] is the free ﬁ(c)-gpoup?'where [f",cF] = [F",(c—l)F,F]
for ¢ > 2 and tP",lF] = [F",F]' . It is éhown‘that for all
c>1 ;'the_free g(c)-group has elements of order.Z . The !
case ¢ = 1 1is due to C.K. Gupta and the case ¢ = 2 was

‘established jointly with Frank Levin.

B:HARTLEY: Modules over locally finite groups

Complémehtation conditions for submodules of certain classes

of modules over locally finite groups, will be discussed.
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B.HUPPERT: Konstruktion der Spiegelungsgruppe H,

Konstruktion der ang. Gruppe als Kranzprodukt-der Schurschen-
Uberlagerung von A5 mit 22 , mit vereinigten Zentren.

Hinweis auf eine merkwiirdige Realitdt gewisser Darétellungen.

N.ITO: . Factorizable groups

A finite group G is called factorizable if G contains
two non-identity elements a and b such that G = C(a)C(b) .
The fundamental question for a factorizable group G is

"Is G not-simple?" Special cases are verified affifmatively.

S.JANKO: On thin simple groups

A finite group X is said to be "thin" if every 2-local sub-
group X  of X has the following propérty: o A
(i) Each odd order Sylow $ubgr§up of Xo is eyclic.

The ;im-of this work is to classify all finite simple thin
groups. Here we-shall talk about the’ case that a minimal

counterexample pbssesses a non-2-constrained 2-local subgroup.

K.JOHNSEN: 2-Gruppen vom Rang 2

"Es wurde der folgende Satz vorgetragen:

Sei G eine endliche 2-Gruppe, rg(G) = 2 , Q(G) = G .
Dann gilt eine der folgenden Aussagen: '

(a) G =V

y
(b) G = D,n , n 23

(c) G = Z, Y Dyn , n2 3
(d) 6 =

Q2m Y D2n s m;, n > 3

o0&
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S.MC KAY: Calculation of p-groups using isologisms and

group invariants

If ¥ is a variety and G any group, V(G),V¥(G) will
denote the verbal and marginal subgroups. Given N 9 G ,
define N V*G = sméllest normal subgroup of G inside

N such that in the factor group the image of N 1is marginal

for V.18 1 R~ F—> G—> 1 1is a presentation of
G then VM(G) is the G-module Rn V(F)/[RV F] and is an
invariant of G .

- . . s . . ,3’.E/
Groups E,M are J¥-isologic if 3 isomorphisms /7 V (E)—

MiysM) , ¢ : V(E)—> V(M) such that if ¢ : E—> M

B —
induces 79’ then V(.gl‘wl - grw) = v(gﬂ1 - gr)¢‘ Vgl—greG,veV .
Given a. group E in a Y-isologism class with G .as V-margi-
nal factor, there is a natural' procedure for constructing
G-epimorphism & : YyM(G) —> VX(E)n V(E):='B say .

Theorem. If E,M- are two such groups with corresponding

a,B then E,M are z-isologic <=—> there is an automorphism

of 6 inducing a map: ker a -?—nt—c'— > ker B

.

Theorem. If a is such a surjection satisflying a condition(k)

(which ensures € 1is the mariginal factor) and if 1——m

> R —> F G — 1 is -a presentation of &

then let E = F/ [RV*F]— / ker'q . E is a representative of the

E/

class corresponding to a , and so .is T for any T 9 E

such-that TAV(E) = 1 . The representatives can be obtained
in this way . A ivi this and further results té A
y &, » 8iving 1o g,

given G of order pn , and B elementary abelian of order

pm with a: YVM(G)—— B as above, there is a unique group

+n

E of order pm in the ép-isologism class corresponding
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to a , and other representations of this class are all of
the form E x C for C abelian and exponent p . This

leads to a method for constructing p-groups.

I.REINER: C(Class Groﬁps of Integral Group Rings
Let R be the ripg of algebraic integers in an algebraic
number field K , and let A be an R-order in a semisimple
. K-algebra A . Denote by Cl1 A the loéally free class
group of A < If A ' is a maximal R-order .in A con-
taining KA, theré is a surjectioﬂ Cl A—— CL A' whose
" kernel ;ill be denoted by ‘Doﬂ) . Uéiné Jacobinskii formula
for Cl A ,'it is shown that if G is a finite p-group,then
D(ZG) 1is also a finite p-group; Induction theofems for CL(RG)
are also discussed. o

(joint wrote with Prof. $. Ullom)

K.W.ROGGENKAMP§ Relationénmodule éndlicher Gruppen
Let G be a finite group with integral arguméntation ideal
g . For a set of prime: =w ;,|n|’> 1, 2“g .has a'projectiQe
cover iff G has a cyclic nlﬂailsubgroup and é normal

‘ V ’ ﬂ'coxﬁpl‘ement, in case G is solvable; if 7 = n(‘G), then
the result héldé without theé latter hypothesis. l
For a solvable group G , the following conditioﬂﬁ'are .
equivalent: (i) Z is not a Hellermodule, (ii) g
decomposes (iii) there exists a,dhéin 1 4HJIT a6
such that: . »
T and G/H are Frobeniusgroups, or G is a Frobeniusgroup.

K Denote be d(G) resp. (g) the minimal number of generators

LT e
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of G resp. g as ZG-module. Then

a(G) < m;x d(SP) + 1 + d(Ge) - HZG(g) N
when Sﬁ denotes a p-Sylowsubgroup of G‘.
K.-U.SCHALLER: Sylowisatoren
Ein Sylowisator einer p-Untergruppe R einer endlichen auf-
l6sbaren Gruppe> G 1ist eine Untergruppe S vonl G , die
maximal ist in G 'mit der Eigenschaft, daB R in ihr eine
p;Sylowgruppe:ist. Es wird eine Abschitzung der p-Linge fir
Sylowisatoren angegeben, n&mlich:- ‘ ‘ .
Ist R 94 P fiir eine p-Sylowgruppe P von G und
|R: Rn&(P)]| = p" , so haben die Sylowisatoren vpn R in

G hdchstens p-Linge n + 1 .

Der Beweis benutzt, daf -die Sylowisatoren von R zusammen :

mit P in Untergruppen Gd von G 1liegen, in denen R

Deck-Meide-Eigenschaft flr Hauptfaktoren hat.

R.SCHMIDT: Finite groups with modular subgroup lattice

The following improvement on Iwasawa's theorem on modular

- p-groups was given.

Theorem. Let G be a non-hamiltonian p-group with modular .

subgroup lattice.

a) If xe G, o(x) =expG, and < x > 4G , then there
is an element t € G and a natural number s (which is

> 1 if p = é) such that G = < CG(x),t >, CG(x) is

1+ps

abelian, and at = a for all a ¢ CG(x) .

Deutsche
Forschungsgemeinschaft
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b) If all cyclic subgroups of maximal order in @ are
non;ndrmal, then there is an abelién,normal subgroup N
in € such that for any cyclic subgroup X of maximal
order in G there is an x & X " and an's as in a) such

X 14ps

that G = < N,x > énd‘ a’ = a for all ~aA£ N .

Furthermore, if U is a suﬂgroup'of G such that

U X=1 and U*=U; then U <N .

The proof of the theorem ‘does not ‘use Iwasaﬁa'é theorem
so that we get a new’ proof of thié‘result;

N

M.SMITH: Ring Theretic Aspects of 6roup Rings

. One method of attack for problems in gfoup rings‘of’ihfinite

groups is to embed thé group "tlghtly" in a ring ‘with a rich
structure theory. Two types of embeddings have proved‘useful.
The first appllcable t6 any group in characterlstlc zZero, is
an embedding into an approppiate'Banach algebra. The second
approach is fd'hsé a Eingjof:Quotiéntga Thisfiechnidue'is'
available in all characterlstlcs, but nor for ali groups.'
The ring of quotients 1tself may be 1nterest1ng, as in the
following result, whdse proof exemplifies a technique fre-
quently useful in group rings.

Theqrem: Let G be a torsion-free nilpotent .group, A a
maximal abelian subgroup of é ,'andA R . any1in§egra1wdomain,
Then RG has a ringlof,quo?ignts which is a division ring

having the field of quotients of RA as a maximal subfield.

S.E.STONEHEWER: Groups of Finite Rank

If A 1is an abelian group, let P denote the maximal

periodic subgroup of A ., Call A an Al-group if A/P

Forschungsgemeinschaft |
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has-finité rank; and:call A an A, -group if in addifion

P 1is finite. Lét pAi denote the class of sqluble'gréups
with é fipite series having'facﬁors in Ai‘. In 1951 ﬁal'cev
proved that if G ¢ §A1 and if N in the maximal priodic
normal subgroﬁp of G, then G/N e PA, . Also Mal'cev showed
that such a group Q _bossesses only finitely many conjugacy
classes of maximai.perioaic subgroups, by proving that a
pAu-group poééesses only; finitely many conjugécy'classes

of periodic sﬁbgroups. Mal}ceVS argument was very long,

using results from the theory of linear groups, clas31ca1

v.representatlon theory and completlons of groups. The object

of th1s work" is. to glve a partloularly short and elementary
proof.

(x ) JOlntly carrzed out w1th T: . Bowers)

R.STREBEL: On the derlved series of E—grogg_

Let G be called an E-group 1ff
(i) o ab'.ls tor51opfree, and
(ii) .6 hésja ZG-projective resolution of 2

co—— P, —> P

—_— Pe——> Z—> 0
s 1 o
such that 1, gz S, is injective .-

Examples of  E-Groups are

(i) any knot group, and more generallyA

(iid any f. pr. group which has a presentation of the form
< XyseoosXis Yyseeos¥q lel(xm,yni,...,xtK(xm,yn) >,
where K, (1 ¢ i‘g t) has zero exponent sum on all the

generators.

- (iii) any countable, locally free group.

Forschungsgemeinschaft
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(iii) If G 1is an E-group then G/é\G

- 13 -
As results we have . . n
(i) Every derlved group G(QJ (a any ordlnal) of an
-E-group G is an E-group. '
(ii) If G 1is an E-group then every G(a)/G‘a+1)_is
torsion free and the multlpller H (G(u) Z)

equals zero.
(a) 1is an g-group

of cohomological dimension at most 2 .

(iv) The derived length of an E-group is 0,1,2 a unit

ordinal A or X +»1 .

‘kv) A‘map. ¢ ¢ F ' > G from a free group into an

E-group which'lnduces an embeddlng ¢ F/F(J)>————9

.>—-> G/G(j‘) for all j (2 < 3 <) .

The theory of B-groups may be used to construct parafree:

one-relator groups G with free polynllpotent

-G/("'((GK )K )";K') 'for any prea551gned (...(K ,K ),...K ).

172 's. i

B.A.F.WEHRFR;TZ:_ Divisible é-éubgroqps in locally finite
groups )

We discuss tﬁe'proof and implications of the fqlloﬁiné.
Theorem. Let G _pe a locally finite group satiéfyihg
the minimal condition on 2-subgroups and suppose that f
the centralizer of every involution of € cgnfains ;
unique maximal divisible 2-subgroup. If é does not have
a unique maximal divisible ‘2-subgroup, then one of the
following two statements holds. »

A. 06 § <1 > and .G/OG is either a Prufer 2-group,

Forschungsgemeinschaft
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or an infinite locally -dihedral Z—group,_or-an;iqunife
locally quaternion group. |

B. G/0G .has &‘unique minimal normal subgroup M/0G,
G/M is an abelian 2'-group and -M/0G = PSL(2,F) for

some quadratically closed, locally finite field ‘F of

odd characterisftic.

H.WIELANDT: Subnormalitdt in noethéﬁséhen Gruppeﬁ

Eine Untergruppe A einer Gruppe G heife projektiv-
subnormal, A psnG, wenn aus A < H< G , ¢ € Hom G
und Kern ¢ § 1 stéts a® 44 H folgt . Erfillt G
die Maximalbedingung fir Untergruppeﬁ, so'giif:

(a) AusAA € psnG, 1§ Ba aH

1A

G und A < H folgt <A,B> 439 H;

(b) aus A€ psnG, 1 § B9'9H < Gund B< A< H folgt A 43 H;

s -

(c) psnG ist abgeschlossen gegen Bildung von Erzeugnissen

(d) aus A € psnG folgt A

kY-

4 H=:f,A) <6

A9 aH

1A
@

(e) fir A,B  psnG gilt fG(A) =(B). genau dann, wenn

A und B in < A,B > subnormal sind. '
Hieraus ergeéen sich;vefschiedéné notwendige und hinreiqhende_
Bedingungen fir Subnormalitdt in noetherschen,Gruppeﬁ G .
Beispiel:" Sei A 9 4 < A,At>j fiir jedes t'e'{aglé,e A,g € G},

- Dann ist A 9 3 G .

J.S.WILSON: On SI-Groups and SN-Groups
A discussion of SI-groups and SN-groups, and of methods for
getting certain group-theoretic counterexamples from easier

iing -theoretic ones, led to the construction of a countable
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SI-group G having a serial subgroup H with a free quotient

group of counably infinite rank; G 1is therefore certainly

not an SN-group. Since there are many known examples of SN-groups

which are not SI-groups, it follows that Problem VIII of the
Kuros aund Cemikov survey article on generalized suluble and
nilpotent groups has a negative answer. An example answering

Problem X of this survey was mentioned briefly.

G.ZAPPA: Sylowizers in finite groups

Let G be a finite group, r a set of primes, ' the comple~
mentary set. A relation p Eetween m-subgroups and w'-sub-
groups in called a T-relation if: 1) Rp C, a € G —>R% Ca,
2) Rp Cl,R p C2 , < Cl’CZ > n'-group,——;> Rop <'Cl,¢2> .

Let p be a T-relation, let G verify the condition D“, of -
P.Hall, and let R be a mw-subgroup of G . A subgroup C

of G 1is called on absolute p-complement of R if:

1) C is a wn'-group, - 2) Rp C , '3) C 1is maximal under
1) and 2), it is called a relative‘“p-complement in a HaIl A
n'-subgroup H of G if: 1) c <H; 2) RpC; 3) C is
maximal unter 1) wund 2) ‘ .
Theorem (J.Szep, G.Zappa) . Let G be a finite-group
verifying D“, » let P be a Hall ﬂ-subgfoup of G and

let R be a subgroup of P . Let p be a T-relation, and
let C be an absolute p—complemeﬁt of maximal order. Then
the relative p-complements of R are conjugate (and are
absolute p-complements) if and only if or every a € P is
rR® pC.If RpC is "R and C commute" and if G is
soluble, it follows a theorem of Gaschiitz on the sylowizers

of a finite group.

K.Jéhnsen (Kiel)

Forschungsgemeinschaft

©@\



oF

Deutsche .
Forschungsgemeinschaft




