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Endliche Gruppen und Liesche Ringe
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Die Theorie endlicher Gruppen und die Theorie Liescher ~inge

stehen in einem~natürlichenZusammenhang, da die meisten

bekannten endlichen einfachen Gruppen vom sogenannten Lie
Typ sind, d.ho ,mit Hilfe von Lie~Algebren konstruiert. werden

können. Dieser Zusammenhang wurd~ besonders in dem einleiten
den Vortrag von Carter de~tlich.

Besonderes Gewicht lag bei den gruppentheoretischen Vorträgen
auf der Darstellungstheorieo Reiner gab einen Überblick über

die Entwicklung der. Theorie der g8~nzza.hligen D8,rstellungen

wä~rend der letzten Jah~e. Reynolds berichtete über B~iträge

von Dade und Thomp~onzur modularen Darstellung;stheor:Le.
AuBerhalb "der angekündigten Vorträge berichtete· Wielandt.
über eine allgemeine Methode zur Untersuchung von Permuta

tionsgruppen; als Beispiele behandelte ~r Gruppen der Grade
p und p2 .

Ein großer Teil der Beiträge führte zu angeregten Diskussio
nen.
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Es folgen die von den Vortragenden v~rfaßten Auszüge:

Blackburn, N.: p-groups with a centraliser of type (P9pr).

Let G be a p-group having an element S of order p such that

CG(s) ~ {s} x ~r for some t. The lower central series of G
is dicussed .

• ' , ' Block, ·R. E.: Trace forms on Lie algebras.

A.discussion is.given of the determination cf the Lie

algebras L for which L~ = 0 (where A is some representation
of Land Li is the annihilator of the trace form

f(a,b) = tr(~a-6.b) of A on L) and cf the proof in the
, ~lgebraically closed aase that such on ~lgebra is a direct'

sum of algebras which are either 1-dimensional~ simple of

classical type, or total m8.trix algebras of degre'e a

roul tiple of p. A construction fram m8.trices is given of' a
- / .i ..-·class of alg~bras which are of the form L = L L6 with L

indecomposable but with L2/zL a direct -sum of any desired

number af.simple algebras. There follows a discussion of' the

theorem that in the algebraically closed case every algebra
• . ~ p

of the form L/LAis a direct sum of algebras which are
either isomorphie to algebras cf this const~uction or one
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.1of the types cf summands allowed in the case LA = 00

ill1alogous results are discussed for algebras with bilinear

forms arising from projective representations.

Carter 9 R.Wo: Applications of Lie theory to the theory of
finite groupso

An exposition was given cf ideas fram the theories of Lie

algebras and algebraic graups which are cf current interest

in abstract group theoryo Descriptions were given af the

raot systems of simple Lie algebras and the construction o~

the Chevalley graups L(K) cf type Lover a field Ko The Borel

subgroups and Cartan subgroups' ~ere described in the case

when'K is algebraically closed and the axioms for a (B,N)
pair were introducedo The parabolic subgroups cf a group

with a (B 9 N) pair were described. The situation in the

Chevalley gro~ps over finite fields was discussed finallyo

Curtis 9 C.W.: On the complex characters of finite groups
cf Lie type.

A method is given for extending the formul-as for certain

. irreducible characters of the fini te gen'~ral linear graups

(R. Ste,inberg, Trans 0 Amcr. Math.-Soco 71 (1951),274-282)

-to analogous formula-s for certain irreducible chara.cters cf

arbitrary finite graups with (B~N)-pairs 'in the sense cf
J. Ti t S 0

Fischer, B.: p-Transpositionen in endlichen Gruppeno

Sei D eine Menge von Involutionen, die eine endliche Gruppe

G erzeugt; sei D = DG und p eine Primzahl~ so daß das Produkt.

von nicht vertauschbaren Elementen von D die Ordnun'g p h8.t;

dann ist D eine Menge von p-Transpositionen von G. Ist G,

auflösbar, so 1st G' eine p-Gruppe, oder G" eine 2-Gruppe

und o(G'/G") = po SeiS eine 2-Sylow Gruppe von G und

n = "Dl\sl; ist n = 1, so ist G' eine p-Gruppe; ist TI = 2

oder 3, so ist G zur symm~trischen Gruppe vom Grade 2n oder
2n + 1 isomorph.
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Gorenstein, Do: A characterization cf the finite simple
groups G2 (3n ) .

In the course of his proof cf the classification of N-groups,

Thompson gives a purely group-theoretic characterization of

the simple group G2 (3). Starting with a more general set of

'Conditions, which evolve fairly naturally from his, we are

able to ~ive a corresponding characterization cf the family

of simple groups G2 (3n ). These conditions are themselves a

particular case cf the more general nation cf 8~ OL-group

which we introduceo ·The conditi~ns defiping an OL-group are

stated in terms of the prime 2 and an odd prime p. It appears

that all the Chevalley and Ste.inberg graups defined over

GF(pn),·with the exception cf certain ones of very low rank,

ar"e OL-groups.

Gruenberg, Ko:,Proj~ctive presentations cf groupa.

We consider the c~tegory of presentations with abelian

kerneIs pf a fixed groupo"The projective objects" are identi

fied G Applic B.tions include simple proofs ,ofa theorem of

Magnus and a theorem of Gaschütz.

Heineken 9 Ho: Graups with periodic commutator operationo

( 1)' -1 -1 (k+1) ((k))Let "X oy=xoy=x y XY9 x· oy = xo x oy. It i8 abvious

that all finite graups satisfy an identity cf the form
x(m+n)oy = x(n)oy. On the other hand the problem arises:

wha.t c an be s aid cf a' fini te group G sB.tisfying. such an

identity where m and n are giveno If G i8 finite and soluble 9

the int~ger m limits the exponent cf the Fitting factor

group; for fini te greups one finds p' -close'dness far all but

certain primes dependant on m. If G i8 finite end m i$ odd

0+ twice a prime~ then G ls soluble.

Kegel, OoHo: Über den Normalisator von subnormalen und
erreichbaren Untergruppen.

Sind in dem perfekten Normalteiler N der Gruppe G alle, sub

pormalen (oder alle Aufsteigend erreichbaren) Untergruppen

bereits normal 9. so normalisiert N jede s·ubnormale (aufsteigend

erreichbare) Untergruppe von Go (Dieses Resultat gilt analog
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auch für Liesche Ringe). - Ist der Normalteiler N von G eine

freie abelsche Gruppe derart, daß jeder Normalteiler f 1

von G, der in N enthalten ist 9 in N endlichen Index hat~ so
gibt es zu je~er aufsteigend erreichbaren Untergruppe S von

G eine. ganze Zahl TI = n(S) so, daß S von Nn normalisiert

wirdo - Hat jedes epimorphe Bild lIder Gruppe G einen

Normalteiler I 1, der entwed~r endlich ist, oder endlich
erzeugt und abelsch, oder in dem jede aufsteigend erreichbare

Untergruppe bereits normal ist, so ist in G die Menge der

aufsteigend erreichbaren Untergruppen ein Verbande

Kronstein, Ko: Monomial representations of p-groupse

Let p I 2 and G be a p-groupo Let F be the order p part ofo
the oyclic sections T/K, for which the induced characters

are irreducible and the character field is Q(e)~ e being a

primitive IT:KI-th root of unity. .
Let F be the family of sections UlK such that IU:KI = P
and ~(U/K)G is Q-irreducible~ for ~(U/K) a Q~irreducible

on' U wi th kernel K.o T"hen F is the fe.mily of sections ulK
such that for no section·W/L we have UAL = WnK and

IG:uf :>fG:vvl·
If UlK is in F , }J (K) //K is cyclic 0 ]'urthermore, let UlK ando
W/L belang to F 9 and N(K)/K, as weIl as N(L)/L, be cyclic.
Then UlK belongs to Fo if~ and only if~ for every such W/L~

vvi th UI\L = W"K~ we have IN(K):K J>fN(L):L f.
If G and H are p-groups which are related by a projectivity

that preserves the number of conjugate subgroups, and k is

characteristic 0 field, G and H have the same number cf

k-irreducible representations o~ degree d.

Seligman, G.B.: Simple groups associated ~!i t'h Lie algebras 0

Lie algebr?s have provided constructions cf many simple
groups9 some of them new (Chevalley, Steinberg, Tits, Ree).
A further example of a construction is given, which yields

the Janko group, and which admits a general form. It is not
known whether any other new simple groups result fram this

process. Over fields af characteristic different fram 2 9 3,
one mayaIso construct graups fram Lie algebras L which are

forms cf classical simple Lie algebras, and which contain
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elements x I ° with (adx)3 = 0, as folIows: Let G be the
group generated by all. exp(adx), (adx)3 = 0, adx of minimal

rank with this propertyo Over finite fields, these are the

simple graups of Chevalley Rnd Steinberg; over perfeet
fields, it fellows fram resul~s cf Tits that they are simple.

In all aases tested, they are always simple 0

Reiner, I.: Integral group representations.

Two survey lectures were goiven, outlining .recent develop

ments in the theory of integral representations ef finite"

graupso The following topics were considered: irreducible

B.nd indecompo sB..ble modules ; relations boetV:leen global, loeal,

and modular representations; additive and multiplicative

structure .of the Grothendieck ring KO (ZG) ; . the vVhi tehead

group K'(QG); existence of nilpotent elements in the
representation ring of ZG-modulesco Area.s far f'urther

resea~ch were suggested~·

Reynolds, W.F.: Blocks and-normal subgroups.

There are well-known relationships, du~ to Clifford s between

the irreducible representations cf a finite group G ~nd cf a

normal subgroup H; these hold in both the ordinary and

modular cases. In the letter aase, analogous questions arise

concerning the indecomposable representations, the principal

indecomposable ch8.racters 9 'and the blocks cf G and H. VVe

discussed known results, methods and conjectures on these

ques~ions, as well as same applicationso

Rose, J.S.: On the abnormal structure of finite solubleo
groups.

An alternative approach to.results of R.Wo Carter (Proco

Londen Math. ,Soc. (3) 12, 535-563 (1962)Jon the relation
ship between system normalizers and Carter subgreups in an

A-group, based on the following uproposition: Let G be e
finite soluble group, with abelian Sylow p-subgroups for

some prime po Let D be a system normalizer cf Go Then Dp
is a Sylow subgroup of seme normal subgroup of G.
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SiebenthaI, J. de: Über gewisse Moduln in halbeinfachen
Lieschen Algebren.

Sei ~ die Menge der Wurzeln einer halbeinfachen Lieschen

Algebra g über « ; sei dann ~o C 2:. mi t: }: = - 2
0

,
. 0

oe. ,j.Jc ~o' ct+ß c 2 ~ o<.+/J E:: ~o. Die Partition

L = 2
0

V I 1 v···. V 2:8 von L in Klassen mod.2 o hat
die Eigenschaften:

(! +2 ·) I'l 2: = 2·; (~. + L. ·)"'2 leer ~ odero ,.- 1 1 1 J

3k:(Li+~j)Il.rCrk; wenn k 4 ° ist: (~i+1j)()L=~k;

\f.1., 3i ': (2i+ ~i,){)r C ~o·

In der Cartanschen direkten Summe g = ft (B2 <ce« ist
, «:E"~

go = h EB ~ <t=. eae. eine Unteralgebra, deren adjungierten Dar-
't 0( E 2

. 0
stellung in g zerfällt:

g =go @ g 1 fB •• '. {.1} gs gi =. L ([eO(:
0<:. 6 ~'

[go,gi J = gi ; [gi,gj] = 0, oder 3 k [gi,gj],Cgk ;

k =f 0': [g.~g.] = gk; Vi, 3i': [g.,g., ]Cgo •
1 J 1 :L'

Szep9 J.: Halbgruppen mit Einselement.

Ist H eine Halbgruppe mit Einselement~ dann gilt die

Zerlegung H = r + G wo' G die maximale Gruppe in Ho Es

gilt dann gr =r = rg (g~G). lVIi t den Permutationen

.g~ (~g)=lIg, g~(g~)=g7T
kann man die Gruppen 1b. und G 7f bilden, für die der Homo

morphismus bzw. A~tihomomorph~smus

G7f A.J G ,

gelten. Die Relationen ~g'gr=·gll7fg' und andere ähnliche

Relationen bieten die Möglichkeit/die innere Struktur von

H zu untersuchen. So gilt zoB. der Satz: hat r ein Element
'mit Links'- (Rechts-)inversem,dann ist die Abbildung 7i ~ gH. g
ein Antiisomorphismus 7iG~ G1f und Grr ~ G ist.

Es ist möglich/auch ein Erweiterungsproblem zu erledigen: Man kann

zu gegebener Halbgruppe Ii = r +G sämtliche Hslbgruppen H .=

,r +" 'Go-, mi t G c G herstellen ( in Schreier' schern Sinn) 0
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Tamaschke, 00: Relations between conjugate classes and
double cosets in finite groups.

After a short outline of a generalized character theory on
fini te groups [see fiS-rings and the irreducible repre"senta

tions of finite groups" ~ Journal of Algebra 19 215-232 (1964)].

the special case of double caset S-rings has been considered.

Let G be a· fini te group sand H be a subgroup of G. T.he double

cosets T. = Hg.H (i = 19~O.,t) give rise to the double aaset
1 1

S-ring T
H

which has the elements Cf. = 2: g
_ 1 cm ({ = 1,ooe,t),

" gC.!.i

as a C-basiso Corresponding to the irreducible representations

D1 9 ooo?Dr of G occuring in the representation 1~ which is .

induced by the 1-~epresentation 1H cf H, generalized

characters Ifs:- ( ~ =1 , • 0 • ,r) are introduced. Among other.
relations they satisfy the follo~ing generalizatiori af the

orthogonality relations of the irreducible characters X~of G
r

L
g =1

v (g) ~(g.)'= JK AT·I,
/\... ? 0(. • ~ 1 oe.. 1

vJ'here. Koc denotes 8.ny class of conjugs.te elements cf G, and·

got. C Ko( ,. gi ~ Ti·

Walter, JoH.: Finite graups with abelian Sylow 2-subgroupso

A proof" cf the following theorem was discussedo

TI-IEORE1\1: Let G be a fini te group vIi th 8.be.li an Sylow

2-subgroup.s. Designate by 0 (G) the maximal normal subgroup

of odd order end bz 02'(G) the minimal normal s~group of

odd indexo The 0 2 ' (G/O (G)) i8 the direct product ,of 'a

2-group and simple graupe L fram the following classes:

(1) PSL(2~q)9 q = 3 or 5 (m6d 8), q > 3

(2) PSL(2,2n ), n > 1

(3) A group 1 with involution J such that CL(J) =
<J> X K where K is a simple group fram class (1).

Arnong the- graups cf class (3) are J a.nko I s group B.nd the

Ree groupso It is know that they are either Janko graupe

or that they have the same int~rnal structure as Ree

graups.

                                   
                                                                                                       ©



•• ~ '"', :.:~ ~'. f

,,' '.' .' ~.' ...:... _..

.......
o " "

•·.•. l :.:. ~ ," .. .1_ ' ... :,,:

.: .; ~..

,..
!

:') ~.. '''f: r:

",': .
"'j.:.

",: ..:_ J..

• , I ,l'~ .:
',.t'

. ;....

.' i

'. ~~ ~ ......

.i: :

. '. .~' ~ .-,{

._,. ,:,:': '-r',' ;" -..... /" .J_....i .. ~~...~.

-',1"

. ;,' :', ~.

L '...

. ~~~ l . .' .• "f','"

: :
r· o

•

'.t·

: .!-

::fU' ,-! 'J ;.. '

... ~'" ' .....)

'( .. 1

. : rl"~ ' .•1

,',1'""

C"I

~.; )

:---": \.~

!+/.' :..J" ...

.• i.:

"p

!..~: ...." "+ ,t

! .

L

...:. ~.. ".

~ ..~ :. '.

·, ....1 -;.. : ~ ".:

. : ~ . . i

.~ ..~...
". _ r.· .. : .. :: .. : :

, i,': "'C'.",

'0

                                   
                                                                                                       ©



",,'

.'
~. - 9 -

Zassenhaus 9 H.: On a problem cf K. Hirscho
. .

When is a finite group isomorphie to the automorphism

group of a torsion free group? K. Hirsch and Ho Zassenhaus

showed recently that a necessary and sufficient condition

far the group to be isomorphie to the unitgroup of an order

(i.e. a unital subring ~of a semisimple hypercomplex system

H-that has a basis ovar the rational integer ring) 0

'A.L.S. Comer.showed in 1963 thatevery countable torsion free.

reduced (uni tal) ring cf rank n is isomorphie to the

endomorphism ring cf a torsion free abelian group of rank

~ 2no

It Vlas .shown. here tha.t for a.ny order ()' even a.n 1/-leftmodule

/JU, of H cont8.ining f/- ca.n be found such that the left fiul ti~

plica.tion by the elements of tr are the only endomorphisms

.cf 4VV 0 For .any proper H-module I\~ every endomorphisms b of IVI .

that mul tiplies every element U of M by an elem<:;nt A... Cu) of-1f

(depending on u!) is the multiplication by some fixed

element A cf FIo It is conj ectured that ?., oe conta-ined in (/' 0

Bernd Fischer
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