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Tag u n g s b e r i IC h t

Die Geometrie der Gruppen und die Gruppen der Geometrie

250 April bis 1. Mai 1965

Ziel und Zweck diese~ Tagung wie schon ihrer vielen Vorgänger

""ar es, die. gegensei -tige Beeinflussung der Gruppentheorie einer­

seits und der Theorie der geometrischen Strukturen andererseits

durch Erfahrungsaustausch zwiscl1.en den .Experten aus beiden Gebieten

zu förderno Hierbei war 8S bsonders nüt~lich9 daß so viele trans-

• atlantische Experten an dieser Tagung teilnehmen konnten.

Viele' Vorträge befassten sicll rni t Thenlen 7 die sichtbar diesem

Zwischenreich, das zv'rischen Gruppentheorie und. Geometrie schwebt,

angehören. Hierbei entstanden Fragen., die entweder in der Diskussion

·während der vortragsfreien Zeit weiterbehandelt werden konnten oder

zu weiteren Vorträgen Anlass gaben; diese entstanden sowohl aus

den Wtinsche~ der Tagungsteilnehmer als auch durch die

angeregten Neuentwicklungen.

Die oben angedeuteten engen ZusaTI~enhänge wurden vielfach deutlich

.So gab Vlilbur Jonsson einen geometrischen Beweis eines gruppen­

theoretischen Satzeso Michio Suzuki und D.Ro Hughes sprachen über

~ tranätive Erweiterungen einfacher Gruppen, ein Problem, das ur­

sprünglich auf Zassenhaus'sche Untersuchungen geometrischer

Gruppen zurückgeht. Die Resultate von Hughes wurden von Tits

während der Tagung auf gevdsse unendliche Gruppen erweitert und die

neuen ~esultate in einem der vielen nicht angekündigten Vorträge
. . .

vorgelegt. Es gelang Tits auch~ eine von John Thompson während

der Tagung aufgeworfene F~age zu beantworten.

Teiln~hmer:

Andre, ProfoDf.Jo, Saarbrücken

Baer, ProfoDroRo, Frankfurt

Brauer, Prof.DroHo, Zürich

Cofman 9 Dr 0 J ., FrankJUl."'t

Dixmier, Mada~e So, LilIe
Fischer, DroBo, Frankfurt

Fouls er, Prof. Dr. D0' .Chicago

Heineken 9 DroH., Frankfurt

Held, Dr.Do, Frankfurt

Higman, ProfoDroDoGo, Ann Arbor

Huppert, DroBo 9 Mainz

Hughes, ~oD.R., London
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Jonsson, ProfoDroW., Win~ipeg

Kegel, Dr.OeHo 9 Frankfurt

Kronstein, DroKoM.~ Frankfurt

Lenz~ ~EofoDr.Ho, Mimehen

Lingenberg 9 ProfoDroR., Darmstadt

Livingstone 9 ProfoDro, Urbana

. Mäurer, DroHo, Fran'k:fur-i;

Vortragsauszüge:

Melter, Prof.Dro 9 Amherst

Norman~ Dr.CoWo, Landon

Ostrom~ ProfoDroToI. 9 Washington

Piper, ProfoDroCoFo, Landon

Suzuki y ProfoDroMo 9 Urbana

" Thompson 9 Prof ~ Dr ° J 0' Chicago

Ti~ts 1 Prof 0 Dr. J ., Bann

Zassenhaus, ProfoDroHo,Columbus

BRAUER, Ho: On a Characterization of PSL (3,Q)o

'tt Given a group G"which contains an involution J satisfying the

following conditions

(a) CG(J)~GL(a,q)/L where L 'is a subgroup of Z(GL(2,q) and

q ;. - 1 mod 4

(b). G does not contain a subgroup cf index 2

~hen we have 0Jr,te of tl18 following case s

(1) G ~ PGL (3,q) $Jtl = 1.

(2) q ::. 1 (mod 3) ~ /Z (G)J ILI = 3 and G/Z(G) d PSL(3,q)

(3) G ~ Mn (the Mathieu group cf order 7920) 9 q ="3 I L' = 1 g

COFI\1AN, Jo: On the non-e.xistence of finite projective planes oi
LENZ-BARLO~eTI type I 6 0

•

Theorem 1: If in a finite projective plane a condition

(e) is satisfied and if in the permutation group Ö* induced

by 6 on y only the identity fixes 3 distindpoints of y - {X]

theh the plane is desarguesiano
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Theorem 2: If a projective plane of order n ; 4 mod 8 satisfies

condition (C)~ then the plane is desarguesian i.eo n = 4.

From these theorems using LÜNEBURG's result about the non­

existence of finite projective planes of·LENZ-BARLOTTI type of odd

order i t follo\A/s

Theorem 3: If there exists a finite projective plane of LENZ­

BARLOTTI typI6 it is of order n ~ 0 mod 8.

FISCHER, Bo: Fixed-point-free automorphisms cf order 2p.

Let G be a finite' group admitting a fixed-point-free automorphism

f af order 2f for a prime p. Then G is solvableif G has one

of the following properties: (1) CG(fP ) is a 2-group.

(II)CG(FP) contains a 2-SYlov.J subgroup ofG.

(I II) If q F 2 isa prime then a q-SY~OVl sUbgro·up of G is

abelian.

FOULSER, D.A~: Solvable primitive permutation groups of low ranko

Let G be a primitive permutation gr6up oh a finite set 8 9 and

let Go be the stabilizer subgroup of a point. in So The rank cf ~,

r(G), is the number of orbits of Go in S. If G is also a solvable

group, then Ist = pk~ for some prime p, and Go is.an :irreducible
group of linear transfbrmations of dGgree k over GF(pk). An·analysis

o·f solvable linear groups (e.go; as by Bo HUPPERT) enables the

tt determination of these groups of low rank (e.g., r(G)~5). In

particular, the exceptional doubly transitive groups- cf HUPPERT"

are determined directly from the permutation properties of Go.

HIGMAN 7 D. Go: Permutation groups of finit e diameter O'

Let G be a finite transitive permutation group onn, and for a eil
denote the Ga-orbits by ro(a) = {al 9 r 1 (a), ••• , r r-l (a) 9·

with ri (~~g = ri ~ag) f~r all a ~ J1 9 g ~ G. The incidence. ma~riX
Be/. = (ß( h afr· J.s defJ.ned by ß( h) = 1 J.f a t r~(h)9 0 atherwJ.se.a a. a l~

The }nt~~section matElJS~ M~ = (~~j) of a is defined by

u. · =/r (a)" f· (b) I , a [r·(b) 0 It is shown that Mo.. and Ba
I J.J a 1 J
have the same minimwn polynomia~0 Consequences fo thi.s are

( 1) Mo. L = 10.L, L = (1, 11 , •• lr_1 ) '9 ia: =, r Ct (a) I i

(2) if the minimum polynomial of Me has degree r then the eigen-
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values cf Mn are simple and there is a 1-1 correspondence between

these eigenvalues and the irreducible consti tuent of -·the.. pe-rmut·o-repre­

sentation TI which preserves conjugacyo The ~ultiplicity cf an

eigenvalue of I\~ as an eigenvalue of B('. (a 4= 0) is the degree of

the corre~ponding irreducible constituent cf Do This multiplicity

can be computed fram M - aloneo
C~

fIDGHES j DoRo: Transitive Extensions of classical groupso

By elementary mean-s iJG is shown that no collineation group of ~

finite Desarguesian projective space containing a ffclassical H

group ac ting in the ii ordinaryli manner has a transitive extension 7

except in the known cases (eogo Mathieu group on 22 letters), and

possibly excepting a unitary group on the plane of order 160 (cfo

Theorem cf SuzukiOrejects tbis cass 9 however).

JONSSON~ Wo: Geometris6her Beweis eines Satzes. von JORDANo

Sei G zweifach transitiv aufl1( tGl plnl< 00). und a, ßf.n. • Ist

G ß = 1, so bilden die Element~ von G~ die alle oder kein ~lementa 9 • .

voniL festlassen einen regulären NormalteilerG Dieser Satz wird

folg~nderm~ßen bewiesen.: Ein Netz N vom Defekt eins wird konstruiert,

dessen Punkte die .Eler:lente von n x n sind. G ist eine Permuta..tions­
gruppe auf n xSl dureIl. (C{,5 ß)g = (ag; ßg) ~ Die;'

Bahn eines Punktes (c p ß) unter Gy(~p ß:r y) zusanunen mit (ypy)

ist eine Gerade 0 Genau dann sind. zwei Punkte nfuht verbindbar 9 wenn

aus (C1P ß 2 )g = (a2p ß2 ) entweder g= 1 folgt oder g kein Element

vonD.. festläßt 0 Ein l~e-Gz V'OIn Doefel{t eins kq.nn immer auf eine und

nur eine Weise zu einer affinen Ebene erweitert werdeno Dadurch be­

weist man 9 daß das P'-2odukt zv.reier Elemente 9 die alle "oder kein

Element - vo"n n festlassen 1 wieder ein solches Element von G ist 0

LIVINGSTONE? D.: ·On apermutation representation of JANKO's group.

It is possible to find explicitly permutations which- generate

JANKO's group in·its frimitive repre~entation cf degree 266.

Subsequent verification of the existence 9an be 'obtained in a

short time by exhibiting ~he group as the full group of sy~~etries

cf 266 sets of 11- ~bjects eacho

The determination cf the generators is made by considering the

construction as a problem cf building a transitive extension of an

appropriate intransitive group \-lith few objects p ~PSL2(11).
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The solution cf the extension problem is essentially uniqueo

LIVINGSTONE 9 Do: On set-transitive permutation gioupso

The following theorem - contained in a joint paper with Ao WAGNER ­
is proved:

Let G be apermutation group op. a set n. and k an integer k ~ 2,

2 k61~. Then if Ginduces a transitive group.on the unordered sets

of k elements cf J1. p G is (lr-1) -transi tive 0 If k ~ 5 then G is

k-transitiveD

OSTROf1, T o.J 0 : Finite planes cf square 'order 0

An attempt will be made to swnmarize the highlights of recently

discovered facts about various fini -te planes of square order and

their collineation groupso

PI~ER, F.C.~ Collineation groups containing perspectivitieso

Notation r . = group of all (x~e) elationsc If7t is 'ax,e
collineation group 'vihich fixes no point or line of a· plane P, then

Tl: is transitive on the centre-axis flags for elations of prime

order p in TC . Thus . I1: , i s independent 'of the choic e of P and
IP, e

80

If 'Jr ';J- 2 SI if a centr.e has more than one axis and dually, thenp,e
the centres and. axes of elations in Ir form a desar.guesian sub-

plane of P and 1[·9 restricted t? this subplane, contains its'

little projectiv~-gr?upo

If Ir· I = 2 9 either the centres and axes form disjoint FANG
p~ e .

subplanes or they ar2 thc points and lines cf a plane of order four

'minus an oval' and i-es dual. In the latter case TC , restricted to '.

this subplane, is j~omorphic to either A6 or 860

SUZUKI, Mo: Transi tiv'e extension.s of a c lass cf doubly transi tive
groupso

Let G be a transi tiV8 group on 41 9 H. the stabilizer of a ~ n 0 .

Assume that H 0 Q such that Q is regular on n -fa}, 'Q' = pn is .

apower of a prime p and Q char Ho Suppose furthermore G does not

have anormal subgroup which is regular on Jl. Then G adrnits no

transitive extension except when 'QJ~9o

---------- _._~- - --
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Application: Let S be one of the groups L2 (q), U3(q), Sz(2n ),R(3 n ),

and Aut 82 G=.S. C·onsider G as apermutation graup on Sylow -p­

groups cf S when q ; pn 9 P = 2, p = 30 Then G does not admit a

transitive extension except kn~wn exceptionso

THOMPSON, J.G.: Modular Representationso

Results of JoA. GREEN and Ro BRAlfER can be used to determine
the structure of a block with cyclic defect group. This has been

düne by EoDo DADE. A .specia1 9 but important case, was treated in
the lecture 0 A recenJc resul t cf Go· GLAUBER:MAN was presented, a

special case cf which i8 thc cQrollary that Sylpw-2~~tibgroups

cf simple groups are never direct products cf generalized

quaternion groupso

TITS, J.: On a conj2cture of Lo SOLOMON.

A question raised by· J. THOMPSON during tl~e ilTagung" led to Jehe

following result:

Let G be a group and H be a subgroup 0 A func.tion ..,: G->A iS

said to oe H-inva~ian-~ if 'P (gh) = ",(g) wh~never h E. ,Ho

Consider the following property of a tripIe of subgroups I

H. (i = 1 9 2,0) of Go
1

(h) Let "f' i : G~A be three functions wi th values in an abelian ,

group. Assume ~i is Bi-invariant and ~~i = O. Then there exists

three functions 'r'i : G->A au'eh that 'r i is Hi +1 -and Hi +2-invariant,

and Y i = 't' 1+i - y'i+2 (indices are reduced mod 3). '

Theorem: The property (H) holds in the following two cases:

(i') G is a group wit11 .BN-:pair', a'nd ~Ghe Hits contain'Bo

(ii) G is a Coxeter groupj and the H. '8 are generated by
J. ~.

fundamental generators oi Go

Consequence: Let G, Hi be fini te groups satisfying (H) f le.t M be

a G-module ~ and let l'1i be tri8 set of fixed points of M under Hi .

Then Mn (M1 +M2 ) = Mo'" 1\11 + Mof\ N2 f as is easily seen by

considering the regular representation cf G. As a result, part

(ii) of the Theorem settles a conjecture of Lo SOLOMON on finite

groups generated by reflcctionso
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TITS, Jo: Transitive extensions of classical groupso

Report on a result inspired by a conversation with DoRo HUGHES~

during the IiTagungUo

It is shown 9 wi tll0Ut finiteness assUmption, that the groups PO, PU

and PS (and same related groups), acting on the corespondingp .
U quadric s n (i 0 e. sets o~f isotropie line s; in the PS case, thep .
tlquadric u is the' projecJGive space i tself) 9 haveno transitive

extension j except in trivial caseso To that affect 9 two lemmas

cf more general nature are produced;. they take care respectively:
of the oval and the non oval case.

ZASSENHAUS 9 Ho: On tl1e t~h.eorem of the 'f>rimitive element
(together with J. SONN) 0 .

An n-parallelotope over,a field F 1 IFI = 2n
1 is a subset

S' = f! .n1 E;.. u· le.=O& 11 of El linear space L ov~r F such that
~ 1= 1 1 1 ' . "

u ,. -, u are linearljT independent over Fo The inter-sec-tionn
of S with a d-dimensional linear manifold L' cf L·contains at most,

2d elements. Let L be a separable extension of L with basis ul'
un over F. There are n distinctisomorphisms ~r -, 6n of L

into a given minimal splitting field of Lover Fo ahd there are ~

n-l proper subfields Li == (x Ix (, Land x == CS i x) (14 i ~ n) of L

such that the dimension of the linear space Li of Lover F is ~t

m~st n. Then there is an element of S with distinct conjugates

over F 1 i.e.' a primitive ele~'ent.

ZAS$ENHAUS, Ho~ On a logarithmic map of a group into a Lie-Ringo

Given a group G"and an epimorphism 6 of a free group F into·Go

Int~rprete F ~s t~e group generated by the power series

exp x = 1 + x + ~ 000 ( x! X) of the free associat~ve power
series ring in a2~et X of variables over the rational number field.

'The Lie-ring L{F) gen8rated by.the 110wE:r series log y ==r n~

(_1)n+1(x-1)log a - log bfor which a 1 bC F,6 a = 6 b. It follows

that t~c mapping g -.>log cg = logo -1 g/A( <5,G) of G into the L.ie

ring L«(1,G)=L(F)/A(6,G)is unique, that L( tS ,G) is th'e s~allest

Lie subring of L(69G) con~Gaining log <5G and that log i, L(6 ,G)

are essentially independent of 60 If G is nilpotent of claffic
then the mapping.g->log g/L(G}c+1 of G into L(G)/L(G)C+1 is

one-to-one.

                                   
                                                                                                       ©



. .~.
:", l : .; J ,.!, •••• :

~ .

.. :' .~: .' ' .. : ~

. ~. ~ ...~

•• I ~ '. • ~ ~

..r.
':L

Ci:"!,

:'j'-!',

~ .. ~.'. . ....[ '.

.....:.. :-

: ..t.

.1: .;'.

.....

.• ~ ....: l..,

j.:

i····:

~ . , . ~,

:", ( ....

'J",_:... .. .....; _ ..

",rr: .; . 1

I .

~ ~.' ... \-- . '. . .

, ":,:i.

,. : ......... !

1. ... ..r-:JCr.',

.:,,'1'

. _i. ,.
J" :~.: I.} .;~......

,'H:.c.i;,':· ~\ '- '

11~ .:'. i. :' '. '••

.... ,"

~) '"

')" ': .:~ \ '(

;"'1 ,I .:,:, \i.'." . :",C':. _~.,'

i,

..' ,.....
. i.,·_:

.j

J': .' '

'- \ ",

tl .1'

:)0 ..~.-~ . .: .......

'~", .J, : .: ..:.'
/ '

~::'. I -: ~ - ;" f
<.:;..:-_ ...........

() '; J\',,'.. ": '\ f.,'~' ·.t.I -. ~ö

·u)· . . .\ ',: 1 ~ .

                                   
                                                                                                       ©



..

- 8 -

ZASSENHAUS~ Ho: O~ ~ theorem qf ALPERI~o

ALPERIN proved that for a fin~te p~g~oup (p 1= 2) in vlhich

far any two elements a, b, alYlays p( L- a, b ,,) is cyclic one has

D2G = 1. This theorem is equivalent to the following theorem on
Lie rings L that are finite nilpotent of p-power order 0 If far any

two element·s a 9 b of L always D( <: a:, b » is cyclic then D2L = O.
For the groups ALPBRIN considered it follows D(0 D G).= 1.

1f. Heinelcen (Frankfurt a.r·l •. )
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