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cwm  MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH -
Tagungsbericht 22/ 1971

~ Allgemeine Gruppénthédrie

" Die Tagung stand unter der Leitung<von.W..Gaschﬁtz, Kiel und -
K. Gruenberg; London. In den Vortrégén wurde eine Vielfalt von 5'1
Gegenstinden und Gebieten der: gegenwartigen Gruppentheorie ange-
jf sprochen, wie etwa endliche einfache  Gruppen, Faktorlslerungs-‘~‘:'
. fra.gen, subnormale Untergruppen, Darstellungstheorie, 11neare
Gruppen, Kohomologie, endlich erzeugte Gruppen, lokal endliche’. o
‘Gruppen, Formationen und Schunckklassen,(um nur einige zu nennen. -
~ So. gab die Tagung den anwesenden Mathematlkern die Moglichkeit
iiber ihr jeweiliges Arbeltsgeblet zu berichten und mit anderen
_ fGruppentheoretlkern daruber zu dlskutleren, deren Forschungen -
'z;'81ch nicht auf diesem Gebiet bewegen. Das ergab jenen so niitz-
* lichen Zwang zur allgemeineren Reflexion der eigenen, ja immer"
' speziellen Untersuchungen. Die Teilnehmer kamen aus Australlen,,<
- Ddnemark, Frankreich den USA und der Schwelz, die dberw1egende
'“?,Mehrzahl aber aus der BRD- und aus . England ‘

PR}

. " Deilnehmer - S - o b
” " R. Baer, Zirich .
, G. Baumslag, Houston
' R. Bieri, Ziirich
- D. Blessenohl Kiel :
- A.R. Camina, Norwich. (England) o
~ D.J. Collins, London ;v""nH

Fong, Aarhus (Danemark) B
Gaschiitz, Kiel '
Gross, K1e1

Gruenberg, London S

. Hartley, Coventry (England)

w"w':zs =

: ‘ . Heineken, Erlangen -
- U. Dempwolff, Mainz . - D. ‘Held, Mainz - :
K. Doerk, Mainz . - K. Hoechsmann, Bielefeld
‘A, Dress, Bielefeld .= . . B. -Huppert, Mainsz
M.J. Dunwoody, Brighton (England) K. Johnsen, Kiel
"E.C. Dade, Strasbourg © 'H. Kurzweil, Tiibingen
- V. Felsch, Aachen- =~ ' -~ . H. Meyn, Erlangen
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J.C. Moore, Prlnceton f'_,‘_.t th E. Stonehewer, Coventry “;f ?t 'r".
S. Moran, Canterbury - 'f{::.f,oG A. Stoy, Oxford . u SR

J. Neubiliser, Aachen ':.A Strossner, Erlangen

" M.L. Newell, Galway (England)»v”:M J. Tomkinson, Glasgow"

M.B. Powell, Oxford - 'B. Wehrfritz, London

I.E, Roseblade, Cambridge -~ . K.W. Wehrhahn, Sydney- -
R. Schmidt, Kiel =~ = A, Wielandt, Tiibingen
U. Schoenwaelder, Aachen - J.S. Wilson, Cambrldge '

U. Stammbach, Ziirich " C. Siebeneicher, Bielefeld

Vortragsauszﬁge.'

'B. Amberg: Factorizations of infinite groups

. Pheorem: Let G=AB be the product of two abelian subgrouos A and B,
~where the maximal divisible subgroups 19A of A and «9B of B are torsion ‘

groups ‘'with artinian p-components ‘and the reduced parts TPlA of A

" and T(B of B are noetherlan, and let at least one of the follow1ng
 conditions be satlsfled : (a) 1f A is a factor of A and B is a =
 factor of B and A" B , then A~ Y is artian or cyclic, (b) A or B
'is accessible in G, (c) G is an FC-group, (d) G is finitely generated
~and finite eplmorphlc images of G are nllpotent (e) G satisfies |
Min-n, (f) if F = A"B" where A*is a factor .of A and B is a factor
of B and A ‘~'B , then G is an'ﬁ'-group- - Then there is an abellan E
"oh racteristic subgroup C of G w1th the follow1ng propertieS'
(1) ¢ ({}A)(mQB), (2) G/C (ﬁlA)(ﬁlB) is noetherlan.'-

Z

R. Baer: Formations>and second cohomologv'fgroups. _a-? L @

A1l groups in the follow1ng are f1n1te. f is a saturated formatlon if,

and only if, f meets the following requlrements.;

(a) f is a formation.

(v) If N is a soluble normal subgroup of G with G/QiN e f
then G ef. : : . . .
(c) If the group F e f operates 1rreduc1b1y on the elementary abelian
~ p-group A, if H (F,A) # 0, then there exists a group Vef with
& minimal normal ‘subgroup M A such that the group of ‘
automorphlsms, ‘induced by F in A is 1somorphlc to the group
of automorphlsms, “induced by V in M.




-r,1nvolv1ng groups with non-vanishing Schur multiplier. - Con31derat10ns .

if H2 (F/N, A) = 0 whenever 1 # N<1F and N acts tr1v1a11y on A, then .57
- the restriction homomorphism of H? (F A) 1nto " (X,4) is a monomorphism
- for. every 14 X«F, - : ' ' '

:llndlspensable.g o
"G.'Baumslag: Multiplioators of finitelv generatedﬂmetabelian groups:

:’The obJective of this talk was to disouss and solve some  problems _ |
’concernlng finitely generated groups, finitely generated metabellanjli'
o groups, thelr multlpllcators and thelr relators..»

f”R. Bieri: Gruppen'mit'Poincaré-DUalitét

l'G heiBt eine Gruppe mit P01ncare-Dua11tat (der Dlmension n), wenn es
. eine Zahl n>o und eine natiirliche Aquivalens der Funktoren _
| Hn‘k (6,-) ~ H_ (6,-), ke £, gibt. Es gilt: | -

1eine Gruppe mit. PoincaréeDualltat

. Index und Poincaré-Dualltat. -

,A.R,'Camina: Conjugaov classes

.. A set of integers {n1, coe r} is called the index type of a finite
‘group if and only if (i) for each x in G, [a: CG(x)] = n; for some
ny ,\(11)3xeG such that [G C, (x)] = n; for each i =1, ... r, (iii)

(iii) n; =-nj &=% 1 = j. One hope that it may be possible to recognize‘
.what type of groups have a given index type. In particular could one
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The conditlons (a) and (b) characterize exactly the locally
deflnable formations (Generalized Theorem of Gaschiitz - Lubeseder).
(c¢) is indispensable, as may be seen by easily constructed examples,

around the least criminal lead to: the following result:

. If ‘the group F acts 1rreducibly on the elementary abelian -r"
p- group A, if 1 is the only normal ‘p-subgroup of F, if G (F,A) # 0,

 The condltion that l 1s the only normal p-subgroup of F is

v

Jede: endlich erzeugte ’ tor31onsfre1e, nllpotente Gruppe ist
- Jede. polyzyklische Gruppe enthalt elne Untergruppe mit endllchem

Auflosbare Gruppen mlt Poinoaré-Dualitat sind polyzykllsch.

recognize nilpotent .groups in thls way. The follow1ng is a smali
oontrlbution to this problem.




B -% 4.;."-.{

: Theorem If G is a finite group with index type {1, p ; p Q- ,q?}ﬁ
" where P and q are.. primes and a and b are positive integers then G 1s
nilpotent. . e, "'a'-< g o B f
| Question: If p11,‘... P.. are distinct‘prime powers-and¢G,is'a ,
~ group whgse index type {1 n';v.t..nr} consists of all.possible products
of the p is & nllpotento o . S o B S S

D. J Collins. Geometrical methods 1n combinatorlal group theorv

We give an. account of the theory of cancellation diagrams. This theory
employs geometrical methods to study the cancellation procedure whereby
~an element of a free group (or free product) F, known to belong to the»j
hrnormal closure of a set R of" words of F, is reduced to normal form.va'
- We show that with only a few exceptlons, groups with presentations in
~which there is very little cancellation between relators (specuflcall’
o presentations satisfying conditions C (4) and T(4), in the notation
 of Lyndon) always contaln a free subgroup of rank two.

‘U. Dempwolff' On centralizers of‘inyolutions

C The follow1ng two results have been dlscussed

A, Let H and G be finite groups such that , ,
'(1) H is a split exten51on of an elementary abellan group of order ol
vby GL(n-1,2), (n3> : ‘ : ‘ R L
'(11) H is the centralizer of a 2-central 1nvolution in the simple-l
- group G. = - ' ~“\ o o e_“,; - o
B Then, n-2 and G AS» 'br=n. 4 and G 23'. " : '_ o ‘ ) " 1 .

- B. Let H and G be finite groups such that :

. (i) H is a split exten51on of an extraspe01al group of order 22n41 by_‘
GL(n, 2),‘(n:>4) ’ ‘ 4 . : L
(ii) H is the centralizer of a 2-central 1nvolutlon in the s1mple o
group G. o Coe
Then we have G== L6(2) for n = 4, G = L (2) for n = 5, G = L (2) for

= 6 and G = L (2) in case n = T. o

K. Doerk:”MaXimal Schunck-claSSes in the sense of E. Cline.
A1l groups considered are finite and soluble. | | o
, - Definition: Let F and'H be Schunck-classes. We say,'g is strongly
o embedded 1n H (write EN9<H), if in each group G each F-proaector of G
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~ is contained in an H-projector of G. A Schunck-class F (;é S) is'
called maximal, if F is maximal in respect to- the partial orderlng A
- Theorem: The maximal Schunck-classes are the classes of G-perfect
groups for prlmitive groups G. (A group H is called G-perfect, 1f
G has no factorgroup isomorphic to G. )

A. Dress: Mackev - Funktoren '

Es wird ein axiomatischer Zugang zu einer Reihe'versehie"dener', aus
der Darstellungstheorie der endlichen Gruppen bekannter S&dtze uber
1ndu21erte Darstellungen entwickelt '

A Dress' Free factors of SL,, (Z(V D

' . --Report on the follow1ng result of R. Zlmmert (Blelefeld) ‘

' Let meXN, m >18, m 2(4) Let pys ... P, be those primes with
(1) 4p2 <m, . (ii) Eaiez : M—4a12 =4 (pl)

,_Then SL, (Z(V"’)) has a. free factor of rank n+2.

- P. Fong: AGroups with a BN-.-pair .

 The. follb\vj.ng definiton of a BN-pair is due to .Tits. A"group' G has a
 BN-pair if there exist . subgroups B,N of G such thattle following hold°
1)G-(BN> ' .
'?'-;2) If H = BNN, then H<1N and W N/H is generated by a finlte set S
o of 1nvolutions. ' : v ' C '
‘ 3) If seS, weW, then sBWCBwBuBst. o
' 4) If seS, then 8Bs #B

‘Dhe interger n=|S| is called the rank of the pair (B N). Tlts has -
classified finite simple groups with a EN-pair of rank >3 The follow:.ng
result is due to Seitz and myself. ~ - : S : -

_ Theorem: Let G be a flnite s:mele group with a BN-rpair of rank 2

such that B has a nilpotent normal subgroup U w1th B-HU Then G is a
4 group of Chevalley typev i. ec A (Q)y B (Q), G’z(Q)a 3 (Q)9 A, (Q),
‘D(Q),OI‘F(Q) ' o o

-~ N. Gupta: So‘lvablli'tv of Third-Engel groups

‘ ~Using the work of H. Heinéken it was shown that a thirdengel' group -
is an extension of a soluble group by a group of exponent 20.“‘A further
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~or (ii) p # 2 and G is locally p-soluble, then G/O

application of a recent result of‘Gupta - Weston shows fhat a third --

Ingel group is an extension of a soluble group by a group of exponent ‘5.

It was also remarked that a ‘recent result of Bachmuth - Mochlzuky T

‘ statesuthat there exists a non soluble group of exponent 5.

AB. Hartley:‘gylow theory in locally'finite groups

If Tt is a.set of primes, then a Sylow Ir-subgroup of a group G means =
a maximal Tt-subgroup of G, and Syl G denotes the set of all these. In -

- the following, G denotes a countable locally finite group . Ve dlscuss

the retationship between the properties (a) | sy1 Gl<(2 ‘and (b) for .-'
all H <G, Syl H is a conjugacy class. Sample results are as follows. -

Theorem A: If1t_.{p}, p being a prime, then (a) === (b). Furthermore:' n
in this case, if G satisfies (a) and either (1) G is upper p~separable

p,p (G) is flnite.
and G/O p,(G) satisfies the minimal condition on subgroups. A similar

" result 1s obtalned for general 1. Theorem C: . If G is locally soluble
- and {Syl G[<2 for all sets W, then G satifies (b) for all sets1rand

G is 1oca11y nilpotent - by - metabellan - by - flnlte.

H._Heineken: Gruppen mit Normalisatorbedingung o

In der Menge der Erweiterungen von elementarabelschen psGruppeh durch =

'Prufergruppen C glbt es eine Untermenge der Machtigkelt der reellen

P’
Zahlen mit folgenden Eigenschaften. Alle Gruppen in dieser Untermenge

sind nlcht-abelsch,und das direkte Produkt irgend zweler verschiedener

Gruppen dieser Untermenge erfiillt die Normalisatorbedlngung (und dahe
| also auch die Faktoren). Zus@tzlich zu einer Gruppe der oben erwdhnten
~ Erweiterungsform, die bisher bekannt war, erhdlt man also Erweiterungen
~von elementarabelschen Gruppen durch Gruppen vom Rang 2, deren simt-
~ liche hyperzentralen Untergruppen nilpotent sind, die jedoch selbst -

nicht nilpotent sind und die Normalisatorbedingung erfiillen. - Es gibt.
eine Gruppe G, die die Normalisatorbedlngung nicht erfullt, aber einen
Normalteiler N mit N3—1 be31tzt, so daB G/N' die Normallsatorbedlngung ‘

 erfiillt.

K. Hoechsmann: Traces of actions of finite grouﬁ schemes.

Given a suitable notion of "morphism of rank n" in anyAcétegory3 we
define the norm of such a morphism w :F —>S to be a section for
TTgF/Sn —>8 (S, = symmetric group,TTn‘g n-fold product) with obvious
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functorial properties. By a remark of Grothendieck's this can be done
for schemes. Its existenee implies ‘that, for any abelian group object
<« F of rank n, the functor Hom(-,F) has values in n-torsion groups. In
group-cohomology, it yields a corestriction with the usual properties

and a Nakayama map 12 — Hom - (G,H°), where H° = presheaf version of
Tate - cohomology. The latter, however, does not kill all 001nduced
modules. ’

.J Neubuser. Die endlichen Untergruppen von GL(4 Z) und 1hre
Normalisatoreén.

Der Vortrag berichtet iiber gemeinsame Projekte von H. Brown, H Zassenhaus
und dem Vortragenden. Nachdem E.C. Dade Reprisentanten der Klassen p
,max1maler Untergruppen von GL(4,Z) bestimmt hat, ist die Bestlmmung der :
‘ ganzzahligen Klassen endlicher. Untergruppen von GL(4,7) auf die Ent-
'scheidung der ganzzahllgen Aquvalenz endlich . vieler endlicher ganz- o
‘zahliger Gruppen zuriickgefithrt. Dies Problem konnte mlttels relatlv N «ﬁ
einfacher Computerprogramme geldst werden. Man kann gedoch auch eine ,

- Réthe allgemeinerer Verfahren zur Behandlung dieser,Gruppen entw1ckeln.' ‘
Hierbei benstigen der reduzible und irreduzible Fall wesentlich ver- =
~schiedene Methoden. Die 1etztefen,'die z.T. aus der Theorie. der Algebren -
und der Algebralschen Zahlentheorie stammen, sind auch fiir die Be—'

- stimmung der Normali: :satoren der endlichen Untergruppen von hL(4 zZ).

- brauchbar. Nachdem diese jetzt bestimmt sind, kSnnen auch die 4-dimen- _
sionalen Raumgruppen nach einem bereits programmlerten auf H. Zassenhaus :
zuruckgehenden Algorlthmus berechnet werden.

@ M.L. _Newvelll: The eliminant of a group

A normal'subgrbup N of a group G is eliminable if whenever NX is of -

finite index in G, then the subgroup X is of finite index 1n G. The
elimlnant L(G) is {xch ,(x > is eliminable in G;}, where'(x > is the'
normal closure of x in G. We obtalned the foﬂow1ng results for the.
characteristic subgroup L(G) ‘

o BT A AT A T AT &

1. If G is a soluble ‘group satisfying the miniﬁal condition on
subgroups, then G/L(G) is finite. ’ _
2. IfT 1 £ A is a finitely generated abelian normal subgroup of a.

finitely generated” group G such that Ar\L(G) = 1, then A has an
almost-complement in G
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, 3. If G is - polycyclic and N is a normal subgroup of G containlngA
L(G), then N/L(G) is nilpotent - by - flnite 1f and only if N is
nilpotent - by - finite. -

1

4 A polycyclic group G is nilpotent- by - finite if and only if
,(G )'CZL(G), for some pcsitive integer k. ‘

J. Rebmahn:'F‘- Gruppen -

"Eine endliche Gruppe G heiBe eine F-Gruppe, wenn kein Zentralisator
eines nichtzentralen Elementes einen anderen solchen Zentralisator
echt umfaBt.
“Sabz' Ist G eine F—Gruppe, so ist {:Z(H)/Z(G) HaCG(g), gQ;Z(G{} eine
‘nichttriviale Partition der Zentrumsfaktorgruppe von G. ‘
. Unter Verwendung der Beschreibung der Gruppen mit Partition (Baer Suzu i‘
ergibt sich der folgende R :
Satz: G ist F-Gruppe genau. dann, wenn ‘G einer der- folgenden Bedingungen -
: genugt ; ‘ ' '

(1) @ hat abelschen Normalteller vom Index p, ist aber selbst nicht
abelsch. ' e ‘ ‘

(2 e/z(6) 1st Frobenlusgruppe mit Kern L/Z(G) und Komplement K/Z(G),
K und L sind abelsch. , ,
- (3) 6/z(6) ist Frobenlusgruppe mit Kern L/Z(G) und Komplement K/Z(G), r
' K abelsch Z(G) = Z(L), L F-Gruppe, L/%(G) p—Gruppe. '

(4) e/z(e) = S(4). Ist V/2(G) die Kleinsche Vierergruppe in G/Z(G), |
st ist V nichtabelsch g .

‘(5) G AXP, A abelsch, P p—Gruppe, P F-Gruppe.,r"
- (6) G/Z(G)

(7) ¢/z(c)

BSL,PGL(2,p"), ' = SL(2,p"), p>3. o |
PSL,PGL(2,9), G!* ist einé Darstellungsgruppe von PSL(2,9).

"

yI E. Roseblade' Representations of polvcyclic groups and the
Nullstellensatz '

I shall discuss Hilbert's Nullétellensété'in relation to theorems of
. P. Halk on- finitely generated: nilpotent groups and announcements by
E. Levi& about polycyclic groups. The resultsw1ll be somewhat -
inconclusive.
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U. Schoenwaelder: Finite_groups with Sylow 2-subgroups of_tybeAM24

A Sylow 2-subgroup of M24 is a split extension of an extra-special
group E of order 27 by a dihedral group D of order 8.

Ve consider finite groups H with a Sylow 2—subgroup T isomorphic
v_to that of M,, and . (z) = Z(T) < z(H). Set H = H/<z>. It turns out that
= N— (E) induces on E a group thsomorphlc to D, L (7), or S4. One -

wvants to prove that O(H)E is normal in H. As usual one has to show that
W contains the centrallzers in H of all its 1nvolut10ns. This requires:
solution to the fusion problem and application of the Goldschmldt -
orenstein "balanced theorem". In case 0= D,H has a normal 2-complement.
" In case Ol = L (7) induction may be applied to obtain the structure of
the centrallzers of involutions in Z(T). In case L= S 4, the fusion N
problem has not yet been completely solved and. a few centralizers
Lomaln to be’ computed : C : SR
It is planned to apply the results on H to the case where H is the

centralizer of a 2-central’ ‘involution in a (51mp1e) group G w1th Sylow
'2-subgroup 1somorphlc to that of M24

@ P

oy

L,

qu.-Siebeneicher: Adamsoperationen auf.fl(G)-

. Sel G eine endliche Gruppe, SZ(G) der Burnsiderlng der endlichen
- G~Mengen. Aqu}(G) kann eine beziliglich - Restrlktlon auf Untergruppen'
funktorielle ArRlngstruktur etabliert werden, indem man . fur eine
lG—Menge M die i-te HuBere Potenz von M definiert durch :
‘:'/\lM {N C Ml iN)= 1} (6) ist im allgemeinen kein spezieller /\-Ring.
- Fir Gruppen gerader Ordnung ist dles sogar nie der Fall. Es gllt der
Satz : JZ(G) ist genau damein spezieller,A»Rlng, wenn G zykllsch ist
~und ungerade Ordnung hat. Bezelchnet I:k(G) -das kleinste A- Ideal von:
(@), das man ausdividieren mu8, damit der Faktorring ein spe21eller o
A -Ring wird,und bezeichnet K(G) den Durchschnltt der Kerne von . den .
Restrlktlonen auf zyklische Untergruppen, so gilt der

Satz' Es glbt ein nelN mit nK(G)cI%gG)

S.E. Stonehewer: Quasinormal‘subgrOups of infinite groups .

A subgroup H of a group G is a permutable (quasinormal) subgroup of G
if HK = KH for all subgroups K of G..The obgect is to establish varlous
properties of permutable (and. subpermutable) subgroups of infinite
fgrpups. The known results for finite groups appear to generalize. For
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"7r.example, such subgroups are allways &bendant and sometimes (perhaps
] surprlslngly) even subnormal (as when the group is finitely generated)

'-l_fB A.F, Wehrfritz' Unipotent subgroups of llnear groups

. finite index, and to give a complete list of stanard wreath’ products
" with the falthful representations of finite degree over commutatlve

':";Hllfe der in Abh. Hamburg 21 elngefuhrten "subnormal 301n functors"

T

"Join" theorems exist. In particular' "The join of two subpermutablevg
; subgroups of a nllpotent - by - abellan group 1s subpermutable._:,3 f@

'}sThe main result mentioned in the talk is "— if 6 is a f1n1te1y
-generated linear group and U is a unipotent normal subgroup of G then =
every chief factor of G covered by U is finlte..This result can: be used
to show that the Frattini subgroup of a finltely generated llnear group _
G is equal to the intersection of all the maximal subgroups of G of |

SRR Thelds. T L T .

sH.}Wieiandt: Subnormalteiler'maXimalerAUntergruppen "

j,Sind A B zwe1 verschledene max1ma1e Untergruppen elner endlichen Gruppe G.

" und sind die normalen Kerne AG BG 1, so ist fiir Jede gemeinsame o
7vsubnormale Untergruppe S, (Sdg‘A Sd<1B,_aber nicht - notwendlg Sgg G).

;elner der beiden Kerne SA’ SB eine Sylowturmgruppe, -deren’ Ordnung hochw--
-~ 8stens zwel verschiedene Primfaktoren enth#lt. Der Beweis beruht auf
*v.Normallsatorelgenschaften gew1sser subnormaler’ Untergruppen, die. mit

: d;geblldet sind. Dlese ordnen jeder endlichen Gruppe X eine charakte—ff;
... ristische Untergruppe X derart zu, dag Xm"’— X% fiir alle Isomorphlsma
s gilt und daB aus X, Y4<1Z folgt: fur das Erzeugnls E = (X Y)lst ‘

-t

- Dieter Blessenohl (Kiel)

| DFG : | - o®

Forschungsgemeinschaft




