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Gruppentheorie
18. 5..- 24, 5. 1975

‘ “Die diesjdhrige Gruppentheorietagung wurde von
den Herren Professoren W. Gaschiitz (Kiel),
K.W. Gruenberg (London) und B. Huppert (Mainz) )
geleitet. Ein breites Vortragsangebot aus zahl-
reichen Gebieten der Theorie der endlichen und .
unendlichen Gruppen vermittelte eine gute Ubersicht
iiber den derzeitigen Stand verschiedener Forschungen.
Die vortragsfreie Zeit wurde zu intensivenm wissen-
schaftlichem Gedankenaustausch geniitzt, .
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Vortragsausziige

J.L.ALPERIN: An Exjériment in Group Representations

Motivated by problems in block theory and in the repre- ‘
sentations and cohomology of groups of Lie type we examine
closely the representations of SL(2,2“) in characteristic
two. We discuss the structure of projective modules and
calculate some one-dimensionsl cohomology. The ring of
irreducibly generated indecomposables is studied and found
to be semi-simple. These are the indecomposablevsumménds

of tensor products of irreducible modules.
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G.BAUMSLAG: A survey of t-relator groups

A survey of groups with a single defining relation

was given,

‘ . R.BIERI: Formal subgroups in groups of cohomology
dimension 2

The Lyndon spectrsl sequence togefher with Stallings'
Theorem on f.g. groups G with H1(G;ZG) + 0 is used to get
the following results (which are new even in the 1-relator
group case):
Theorem A. Let G be a f.g. group of cohomolégy dimension
QdG 5'2, and let N be a f,p. norma; subgroup-in G. Then

either N is free or of finite i;dex in G.

Theorem B. If, in addition, G is f,p., then G/N is

always free-by-finite.

As an application on can classify all f.p. groups G with
“ cdG < 2 and non-trivial centre. The same homological

methods can also be used to prove

Theorem C. Let G = G1*SG2 be an amalgamated product with
S f.p. end 1 < [6;:8| <eo , for i = 1,2, If ¢dG < 2

then G1,G2 and S aré free.
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M.J.COLLINS: 3-structure in finite simple groups

In studying finite simple groups in .which all 2-local
subgroups ére 2-constrained, one is led to examine the
3-10cél structure. If 3-local subgroups are not 3-con-

strained, one poses two questions:

1) If N is a 3-local subgroup of "large enough" 3-rank,

is 0,(N) =1 2

- 2) Does an analogue of Aschbacher's component theorem

exist ?

These lead to the following condition in an attempt to
differentiate between groups of Lie type of even charac-

teristic and sporadic groupsv-~

(*) G conteins a subgroup A isomorphic to SL(2,q),
q even, and if t is an element of order 3 in A4,

CG(t) < N(A).

Some consequences and a general strategy are discussed.

U.DEMPWOLFF: On primitive permutationrgroups‘

Let G be a primitive permutation group on the finite set

& and A be a sub-orbit of G, (ad =62 ). The following

results are discussed:
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a) If G:3 L2(q) (natural permut. representation)

then G, = L,(q), or p>2, q=p" and

IR

G

a L2(q)xY , Y = Sp-no;maiize? of‘Le(q).

,

b) If 652 Gp = Uy(q) and |A| % 0 mod p then

G, ¥ U;(q)sY , Y suitable subgroup of a

‘ Sp-normalizer of U3(q) .

R.FOOTE: Pinite groups with a standard sg;g;oup
of 2-rank 1 '
B | - . A finite group G has a standard subgroup L if L is

quasisimple, V-ge 6[1,1.8) + 1, and K = CG(L) is
tightly embedded with NG(K) = NG(L) We extend M Asch-
bachers's Standard Form Theorem (Theorem 1 of “On finite
groups of component type") with the folloﬁing result-
Theorem, Assume G is of component type, F*(G) simple and
for every involufion t € G the components of CG(t) are
quasisimple. Assume further that G has én4involution t

‘ and component A of Co(t) with A of 2-rank 1 and ‘A meximal
inAtheLcomponent ordering; moreover, if t1 is an involut-
ion in G and A, is a coﬁponent of CG(ti) with A a homo-
morphic image of A , assume A1 is also maximal. Then either
A is a standard subgroup, in which case for some odd
a >3 P*(8) 2 I(a), U(a), Gy(a), 3D,(a) or 3D,(3), or
A is not standard and F*(G) = S (a), 4(q) q %1 (mod 8),
U4(q) a+ 7 (mod 8),q odd > 3 or G2(32n+1).n >1 .
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E.FORMANEK: Commutators in free groups

J.R. Stallings has made a“-group-theoretic cohjecture
. - [

equivalent to the Poincare conjecture., Some aspects

of Stallingsfconjecture in the simplest case will be

discussed.

W.GASCHUTZ: Untergruppenkriterien
' n
f(x1,...,x') —jz:alxl, a; €2, wird Untergruppen-

kriterium fiir d1e Klesse C)Lder abelschen Gruppen ge-
nannt, wenn fir jeden unter f abgeschlossenen Komplex.

XK 4+ @ einer abelschen Gruppe G gilt: K < G,

Beispiele- f=x 1=Xo f=x +212-x3. Ist £ Untergruppen—
kriterium fir OL , so 1st'§ a; = 0 oder 2 und

(*) - (a1,l...,ai_1,ai+1,;-...,an) = 1 fir alle i .

Ist < 1‘>f die kleinste unter f abgeschlossene Teilmenge

von 2, die 1 enthdlt, so ist bei (*) < 1 >, = Z not-

wendig und hinreichend, daf f Untergruppenkriterium fiir
Ol ist. Hierfiir wiederum ist O e < 1 > notwendig und

hinreichend. Demit ist fiir 2la; = O alles geklért.

Ist :Z a; = 2, so konnten bisher keine genaueren Resul-

tate erzielt werden.
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H.HEINEKEN: Untere Schranken fiir die Nilpotenzklasse

Fiir groBes n weif man sehr wenig iiber die mdgliche
Nilpotenzklasse von n-Engelgruppen., Um eine Vorstellung
davon gzu bekommen, welche Kiasse gewip noch vorkommt,
werden von 3 Elementen erzeugte Gruppen befrachfet, die
zyklische Erweiterungen geeigneter Gruppen der Klasse

. ‘ zwei sind. Dabei sind die auftretenden Klassen abhingig
von den auftretenden Primzahlen.

(Untersuchung gemeinsam mit N.D.GUPTA)

Z.JANKO: Uber die endlichen einfachen Gruppen mit den .
grofen extra-speziellen 2-Untergruppen

Sei G eine endliche einfache Gruppe, welche eine Involu-

tion z besitzt, so daB H = CG(z) die folgenden Eigenschaf-

ten hat: )
(i) E = 02(H) ist eine extra-spezielle 2-G£uppe.

' (i1) CH(E).S_E . '
‘ Wir Asagen, dap E eine "grofe" extra-spezielle 2-Untergruppe

von G ist, weil:

E = 02(CG(E')) und CG(E) <E.
Das Ziel ist es, die Struktur von H und G zu bestimmen.
.Dies ist sehr schwierig, weil die Mehrheit der 25 sporadi-
schen einfachen Gruppen so eine groBe extra-spezielle

2-Untergruppe besitzt,
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A.KERBER: Characters of wreath products and spplications

n
If V denotesa vector space, if neN, and ®V = V®... @ V,

n
then the wreath product GL(V)ISn acts on @V by

(f; ﬁz(v1 ® o0 ®V) = f(1)vf,(4)@... ® f(n)v“_,'('n')
o) ’

k
- . —fvo1, . . .
If M = I—L (§y «v0 T 1(,),,)), where j, < T (j,) < Iy a1

-k, +1
Vr,v , and g (£;7) = £(3,)E(0 (3,)) . 8(F ° (3,)) , ®

1 <v<ec(W"), then it is easy to see that we have for the

n
above operation of (f;7) on ®V :
~'t;race (£f357) = TT trace gv(f;'ll_).
v

It is shown, how this can be applied to
1. characters of wreatn products,
2. the enumeration theory of combinatorics,

3. symmetrizqtion of representations.

An example for 3. is provided by Kostant's proof of the
theorem of Amitsur and Levitzki that the m m-matrix ring

over C satisfies the standard polynomial idemtity.

R.MAIER: Faktorisierbare p-suflésbare Gruppen

Die Beweisidee zu folgendem Satz wurde vorgetragen:

Satz: (a) Sei s eine natiirliche Zahl und p'eine Primzahl
mit p 5.23. Sei G = G1~G2 ""Gr eine p-auflésbare end-
liche Gruppe, die das Produkt von paarweise vertauschbaren
Untergruppen Gi ist, Sind die p-Sylowgruppen Pi vonvGA-

i
polyzyklisch der Lénge < s und gilt P; = Gy fir p = 2,

so hat G die p-'Lia‘nge hochstens 1.

Forschungsgemeinschaft
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(b) Zu jede; natiirlichen Zahl s > 2 und zu jeder‘Primzahl
p mit-2 < p < 2s-1 gibf es eine auflosbare Gruppe G = G1-G2
von der p-Lénge 2, dig das Produkt von zwei Untergruppen
G1 und G2 ist, welche beide pol}zyklische p-Sylowgruppen

der Ldnge < s besitzen.

M.L.NEWELL: Splitting theorems for abelian-by-supersoluble
groups :

We proved the :ollowing result: Let A be an abelian
minimal normal s?bgroup of a group G, If G/A is hyper-
cyclic and A is non-cyclic then A haé_a unique bonjugacy
class of complements in G. . ‘ )

Further we showed that if the raﬁk of A considered as a
‘vectﬁr spaéé‘bver zp or Q is finite, then "hypercyclic"

can be replaced by "locally supersoluble" iﬂ this result,

P.M,NEUMAFN: Infinite groups of finitary permutafions

I talked abouﬁ theorems describing the structure ﬁf‘a

transitive'group G of finitafy permutations:

Theorem 1. if N is a normal subgroup bf G then either

(a) all N-orbits are finite‘and N is a restricted sub-
direct power of some finite group; otherwise

(b) the degree is infinite, N is transitive and N > G'.

Deutsche
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Theorem 2. Either . -

(2) there is an ascending chain gﬂii of
i:=1,2,c.oo

intransitive normal subgroups whose union is G
- (in which case the degreee must be XN ), or

(b) +there is a finite transitive group H and a cardinal

W'<G<W ‘

where W:= Hwr SFm (and SFm denotes the finitery symmetric

number m such that

group of degree m).
These theorems,and some more detail, are to asppear in,

8 paper in Archiv der Mathematik.

M.F.NEWMAN: A practical method for calculating nilpotent
quotient groups

A description will be given of the calculation of a
presentation for the free group B(4,4) of rank four in
the variety of grouﬁs of exponent four from qhich can be

read off such information as: the order of B(4,4) is 2422, .

the nilpotency class of B(4,4) is 10,

J.NEUBUSER: Gruppentheorie auf Computern

Der Vortrag gibt einen Uberblick iiber gegenwirtig verfiig-

bare Rechenverfahren.

DFG Deutsche
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1. Prisentationsalgorithmen, insbesondere

3.
3.1

3.2
3.3

4.
4.1

4,2

Todd-Coxeter-Verfahren
J.Cannon's Verfahren zur Bestimmung einer Présentation

Sims' Verfahren zur Bestimmung von Untergruppén
von gegebenem Index

Reidemeister-Schreier Algorithmus

MacDonald-Wemsley Algorithmus fiir nilpotente Faktor-
gruppen. ' .

Schur-Multiplikator

Permutationsalgorithmen von -Sims .
(vase, Stabilizer-chain, strong generating system )

Strukturalgorithmen

Bestimmung partieller Strukturen, 2z.B. Klassen, )
Zentralisatoren, Normalisatoren, Sylowgruppen, gewisse
charakteristische Untergruppen

Untergruppenverband, Normalteilerverband

Automorphismengruppen

Darstellungstheoretische Algorithmen

J. Dixon's Algorithmﬁs zur Bestimmung der Charakteren-
tafel aus den Klassenmultiplikationskoeffizienten

Interaktive Methoden (Livingstone)

Seit ca. 3 Jahren wird gemeinsam von einem Team in Legdney

(J.Cannon) und einem Team in Aachen ein transportables

Programmsystem entwickelt, des insbesondere diese Verfahren

enthalten soll. Dieses beruht auf einem maschinenabhénéigen

Speicherverwal tungsprogramm; eine benutzerorientierte

Sprache fiir das System wird zur Zeit geschrieben.

0
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'J .MENNICKE: Some groups of exponent 8

Let B(2,8) = < a,b I(ue = 1 > denote the Burnside group
of exponent 8 with two generators. We study some finite
subgroups of B(2,8).
Consider §1 =<y, = a2, z, :=_b4a4b4a2 > < B(2,8).
One can easily see that §1 is a homomorphic image of

8

B, t=<7y,2 | ¥ = (y2)* = vz 2 =1, w¥=1>.

Theorem: (i) By is a finite group of order
1B, | < 2°°

(1) (BHHH?Z = 1
The proof consists in computstion with generators and
relations.
The work reported here was carried out jointly by

F.GRUNEWALD and the speaker.

G.MICHLER: On indecomposable modules of finite groups

. Es wurde ein neuer Beweis fiir den Satz von E.C. DADE

iiber Blocke mit zyklischer Defektgruppe gegeben.

H.PAHLINGS: Characterizing groups by their character tables

A finite group G is said to be determined by its character

table, if any group with the same table of complex ir-

DFG Deutsche
Forschungsgemeinschaft ©




' DFG

Deutsche
Forschungsgemeinschaft

-3 -

reducible characters as G is isomorphic to G. The

following results are discussed:

Theorem 1. The groups Sp(2n,2k), Ot(Zh,Zk), PSU(n,22k),
20%(n,3) (except for *0%(4,3)), *0%(n,5) and the Fischer
groups F22, F23, F24 are determined by their character
tables,

Theorem 2, The Weyl groups of the simple ébmplex Lie
algebras are determined by their character tables except

for W(B,) and W(D,,) (k1) .

K.W.ROGGENKAMP: An extension of central extension theory

For K a commutative ring and G a group the equivalence

between group extensions 1 > C > N > G > 1,

C a KG-module via conjugation and exact sequences

0 —> C > M > OJ‘K > 0 of KG-modules, where

Q}K is the augmentation ideal of KGlis discussed., If
&+ G —> K*, where K* is the group of units of K,
is a homomorphism, one can consider "generalized central
eitenéion" i.e. exact sequences, where the kernels are
K-modules and G operatés via ér . The corresponding-
"Darstellungsgruppen" are constructed and results on

the uniqueness presented.

o
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J .ROSEBLADE: Prime Ideagls in group algebras of
free Abelian groups

I discussed the prime ideals P of a group algebra

KA = S with A free Abelisn of finite rank which were
stabilized by some subgroup of finite index in some>

subgroup G of Aut A, If dG(S) denotes the length r of .
a maximal chain Po < P1 < ... < Pr of primes stabilized

by some subgroup of finite index in G and if dG(A) de-

notes the length s of a maximal chain 1 = Bo < B1 < ees

< Bs = A of pure subgroups of A all stabilized by some
subgroup of finite index of G then the theorem proved

maybe stated "dG(A) = dG(S)".

This generalizes to a wider class of A and can be used
to give formulae for dim(R) where R 1is the group aslgebra
of a polycyclic group. Douglas Brewster and I proved the

result.

R.SCHMIDT: Meximal subgroups and lattice isomorphisms
of finite groups

We say that a group G is determined by its subgroup lattice
L(G) if every gfoup H with L(H) 2 L(G) is isomorphic to G.

To find such groups G we studied the question under whiéh;
conditions conjugacy classes of maximal subgroups of G

are mapped onto conjugacy classes under lattice isomorphisms.

We got the result that the following groups are determined

Deutsche
DFG Forschungsgemeinschaft . © @
i




- 15 -

by théir subgroup lattice :

1) triply transitive permutation groups of degreé

> 4 generated by involutions ,

2) all known simple doubly transitive permutation

grouﬁs ,

3) certain rank-3-groups, especially all projective
symplectic , unitary and orthogonal (Char # 2) groups
of sufficiently high dimension.

We finally mentioned that for n = 3r, r odd, r > 3 not
every lattice isomorphigm of the alfgrnating group An
is induced by a grbuﬁ isomorphism althoﬁgh every An
is determined by its subgroup lattice (n>4).

G.E.WALL: The.Lie ring of a group of prime exponent

The Lie ring L(G) of a group G of prime exponeht p is
‘ : an algebra over the field of p elements which satisfies
the (p-1)st Engel condition. When G hes nilpotency class
< 2p-2, tﬁese are the only conditions imposed on L(G).
But when G has larger class, further conditions are im-
posed, The talk is concerned with these additional con-

ditions when G has class < 3p-3,

Deutsche - .
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H.WIELANDT: Two lattices of generalized subnormal
subgroups

For any class p of pairs (A,G) where G is a group and
A a subgroup of G, there are two localizations:
(i) & 1P & iff for any finitely generated group

AO <A there exists A* such that A¥ p G and Ao < A* < A

(ii) A 1P, G iff for any two finitely generated groups
Ao =< A and Go < G such that A =< Go , there exist A%

o
and G* such that A* p G*, Ao < A* < A and Go 26* <G .

In this notation the theorem of Roseblade and Stonehewer
on subnormal subgroups |J. Algebra 8] says fhat A sn G
and B sn G imply < A,B > 1,80 G. An immediate consequence

of this basic result is the new

Theorem: For any group G, both 150 G and 1,507, G are
sublattices of the subgroup lattice of G.

These lattices enjoy additional properties with respect
to limit processes. After the lecture, J.S. Wilson

pointed out that 181y, is,-in a sense, the best possible

solution of the old proﬁlem of finding the "right" ge-
neralization of subnormality from finite to infinite

groups.

J.S.WILSON: Finitely generated simple and characteristi-
cally simple groups

Examples of infinite finitely genersted simple and cha-
racteristically simple groups were discussed briefly, and
the following result was stated:
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. Theorem A. Let r and s be integers with r > 2 and
8 > 7. There are 2‘?° non-isomorphic characteristically
simple groups which
(a) are not direct powers of simple groui)s,
(b) are homomorphic images of C.x Cg , and

(¢) have (at least) .){o non-isomorphic simple images.

. It was remarked that the simple images S of the groups
of Theorem A have the property that all of their finite
direct powers are 2-generator groups; but that this is

not altoggther surprising because of the very 'elementary

Lemma. Let S be any infinite simple d-generator group.
Then every finite direct power SP of S-is a (d+1)-generator

-

group.

G.ZAPPA: On normel Fitting classes ' .

Let G be a aoluble'finite g.roup, p 8 prime, M a p-

principal fyctor of G. Let DM be the répresentation of
® G in GL(M) obtained by M; V g = G, let dy(g) be the

determinant of the matr.ix DM(g)(dﬁ(g) e GF(p)).

Theorem. Let 3 be a Fitting class, R the maximal normal

"3€ -subgroup of G, S a principal G-series-of R, and

M1su-.Mr the principal p-factors'e S. For every g € G,
r

let dG,R,P(g) = EL dmi(g). Then the class F = {G|G

soluble, dG,R,P(g) =1 ¥ ge G} is a normal non -

identical Fitting class R(p, ).
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If ) is the class of finite soluble groups,
the theorem becomes a known result of Blessenohl
and Gaschiitz (M2 118, 1-8).

Also the normal class f = ﬂ R(p,){) is characterized.
Dy :

Karsten Johnsen (Kiel)
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TAGUNGSBERICHT NR: 22 fehlt

lt. Brief von Frau Mayenburg aus
Karlsruhe vom 17. Dez. 1979 ist
dieser Bericht nicht mehr zu er-

warten.
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