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Tagungsbericht 19/1971
Gruﬁpen und Geometrien

2.5. - 8.5.1971

Die Tagung "Grdooén.und Geometrien" vom 2.5. bis 8.5.1971 _
l.stand unter  der Leitung-von Prof. Dr. D.G. Higman (Ann Arbor)
unu Prof. Dr. H. Salzmann (Tublngen) Ein groﬁer Teil der .
':gruppentneoretlsphen Vortrige war den- Permutatlonsgruppen :
~gewidmet. Uoerraschend war hier bei die Vielfalt der Methoaen
' - -die zur Anwenaung kamen: Subnormalteller (Knapp) , Bl_ockplane
'(Cameroa) '-Rlnge und Cnaraktertheorle (Jones), Studium von
“Involutionen (Rowlinson; Buekenhout),7Graphentheorie (Seidel),
um nur einige zu-nennén;~Auch eines der altesten~undAschWierig-
. sten Probleme aus diesem‘Gebiets*die Untersuchung dér'Permuf,, -

~tationsgruppenvvon'Primzahlgrad wurde erfolwfeidh'ang°pacht
(Neumann). Vortrige aus dem Gebiet der -endlichen’ elnfachen

~Gruppen ergaben unter anderem Charakterlslerungen bekannter.: S
‘endllcner Gruppen (Tlmmesfeld Stellmacher)

‘Die Geometrie Vortrage handelten zum groﬁen Teil von progektlefﬂ” B
~ven Ebenen, . afflnen Ebenen, Translatlonsebenen und Mbius- o :
.ebenen, teils endllch tells topologlsch Die Kolllneatlons- j‘
. 1 - gruppe der betreffenden ‘Ebene - Permutationsgruppe oder- Trans- .
ﬁ-formatlonsgruppe - splelte bei den melsten Untersuchungen elnerA
—-zentrale Rolle. Da umgekehrt bel;vlelen der Gruppentheoretl— o
fischen Vortrége'éeometriséhe Uberlegungen mi£ herangezogen'wurdehfi
"erwies sich dle Themenzusammenstellung der Tagung als besonoers
. .gluckllch. N ' ' A

.'Auﬁer den Vortragen bestand der Wert dleser Tagung aber auch in -
der Gelegenheit, anoeren Mathematikern zu begegnen und mit ihnen
zu diskutieren. So mag es durchaus sein - und ist zu hoffen -,'f

| daf manches;Gespréch welches auf.diesef Tagung gefihrt wurde, -

 se1ne Frichte noch brlngen wird, wenn die Tagung schon ldngst

'vvoruber ist.
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'f_wzz‘w'i-und f :"ft'. Die Gruppen Z& [‘ ﬁ—/2§ und Qie
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- Flr eine nicht desérguesséhe 4-dimensionale Translatiohsebene.ﬁ?

mit der vollen Kolllneatlonsgruppe N seil die Standgfuppe I; _

die Zusammenhangskomponente;¢ﬁ =_([;)1” zwei'Geradén W und S

des Bﬁschelss &g'def Geraden durch o fest, w1rke transitiv

-Vz‘f'ﬂw(w—l)_z‘. Umgekehrt ex1st1ert zu je zwel solchen Zahlen
w und f eine Ebene P und zwe1 Ebenen TP‘ und fp

. . vW,'f 2 W:f

'.mit Cw,w! > l f,fif Q: 81nd genau aann 1somorph wenn"5

.bestlmmt

”The followlng result was. obtalned Let G be a 2 tran51t1ve
.group on Q and let each involutlon of G fix 0,2 or 4y p01nts

 of Q. Let 8Iljll Then- Ifll 8 or 16 ana G is a known group. .

Vortragsauszige

D. BETTEN: Eine Klasse U-dimensionaler Translationsebenen

mit 7-dimensionaler KoilineatidnSgruppe.

auf dem eigentlichen Punkt c>¢fﬁ 3-dimensional. Ferncr halte

auf dem. Raum der e1na1mens1onalen Tellraume von S und f1x1 re
genau zwei elndlmensionale Tellraume von. W ,-Dann w1rd die
Ebene bis auf Isomorphle von folgendcm Buschel erzeugt
w f {b W} {( " COS? | 5 | wR éln ) ) . ),
( 31nT'+ f cqs? ) R (cosq>_+»f.s;n?) -
S g<2m).

Dabeifsind W ‘und reelle Aahlen nlt w:>1 £= 0 und

N

R>'O .0

effektlve erkung von F; auf dem Zyllnder ﬂ%’ {w S} wurdenA»

F. BUEKENHOUT 2~ trans1t1ve groups in wnlch 1nvolut10ns flx ’

L p01nts or less.

: -
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The corresponoing result for 8 o+ l&llwas obtalned by NODA.}v57
The tran31tive exten51ons of the precedlng groups have also

been classified. o

P.J;chMERON-J Primitive permutation groups w1th multip;y—-" :

tran51t1ve suborblts

de31gn in which the deolgn 3) lvls a symmetrlc 2 de51gn,efor

some p01nt 'pl, Then one of the follow1ng holds‘»':“fdflﬁﬁflv

W v k@, k2@

(1) v = (a+1) (1%45145)5 k = (1+1) (142);
(iii) v = 112 k;= 12;91 =.i;;; ;, o :»V ”
v v s 496 x = uO'.lt%AB .'Thisttheoremfiskused,injthei;é!

| proof of the follow1ng result

Let & be a prlmitlve, not 2 transitlve permutation groupgi“i“

on 1) 5 and suppose Gm~ is t fold tran51tive on its orbltrf;7°

f%x), w1th|l“(u01 —f0>>2 ’and~ t 3;2 Then (r' f5 6»)

a 31ngle suborblt of length' !L%—ll s where

v(a) k £ 5 (v 1) equallty implies k 1 or 2
t

(b) If S

~w1th degree (l + 1) (1 + 4)2
(1+1) (1+2)m for some 1nteger 17;v‘;

(c) If 't * 4 then k = 1 or 2.

| (d) If t > V.- 2 (1 e. if G fﬁ( ) contalns the alternating

SVl -

group) then either fkl=‘1.* G has rank ':2,‘ and an |

elementary abellan regular normal subgroup of order 2V 1

Deutsche
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The follow1ng theorem is- proved flrst Let'a be a‘ 3 (v k 1)ffjn

2.3 then elther ko= 1 ori2 or G_-has rankAB,lfh*"

v = (1+1) (%451 + 5) and

0@




D. FOULSER: Ap-elements_in translation planes.

- Let ﬁf be a translation plane of order p s for p > 3,

(p a prime).

:'Deflnition: a Baer peelement of ll is a- collineation of ﬁ; df:
“order D which fixes a square-root subplane p01ntw1se., o

‘iATheorem (p > 3) 7- does not admit both affine elations and .;.
-Baer pfelements.‘ 4 | L | s

~Defi'nit'i'on Let V = V(2r,p) be a vectorspace of dimenSion 2r

"~ over . CBF(p) A linear transformation 0’ of V 1s a generalized

. - -Aelation 1f ') the flxed-p01nt space EG of 6’ has dimen51on r A,‘_
'.ana 2) (6 - 1) ,_alternatlnely, ir 6' has a matrix of the--‘

o (13). T
",Lemma Let 6‘ be a collineatlon of fT of order p whlch fixes
a p01nt (? of , . Then G'Js a generallzed elation of (lm
L regarded as-‘V', 1f and only 1f S is-an affine elation or a Baerj
lp—élement: - | | ‘.1“_ S | R
bThe proof of the Theorem uses thls lemma, and a Theorem of ‘
- T.G. Ostrom (J Algebra 14 (1970) 405 416) and Christoph Hering
| ‘D -a}ﬁ;(On elations of translation planes, to appear) concerning thetr'u
i'group generated by two generalized elations (actually, the part

of the Theorem Whlch is used’ 1s due- to 1. E chkson)

r."

- D. HELD: ,Avcorrect computation'of“f Iy
'lIn hlS computation of tne order of J1 R JANKO has to rule out
; the case that the normalizer N of a S5-subgroup is contained

A in the centralizer C of an 1nvolut10n. The- character theory

DFG i | oD
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‘and R > 2 llnes through each p01nt then Rv -'-_' |‘.j}'.ﬁ_ (K - l ) .;

'3) a nonabellan group R of order p

Anlfor"N contains a mlstake because the ba51s of the vector Space
Tiof all class functlons of N whlch vanlsh outside spec1al
fdclasses is glven incorrectly. Nevertheless, the case "NeSvCH”m

'can be ruled out using the SUZUKI order formula for a

generallzed character of norm three of N . All orders lead

. to contraulctlons.'

f{D.G.:HIGMAN:'honfgeneraliZed"quadrangles{

be a generallzeo quadrangle has K > 2 p01nts on each line-f"‘

]G.A.'JONEsgf‘Primitive Groups cf Prime-power.Degree."

_The follow1ng results are obtalned concernlng prlmltlve but

3

vbnot doubly tran51t1ve groups of degree ~p .Q_Where» p“-iS{a;fj“
aprlme | » B

1) if ¢ .ig'su6h=a‘group, then all mlnlmal trans1t1ve sub—v B

7grOupsfof"G “are regular, and the Sylow p subgroups of

G have order at most ipu: and (for p # 3) exponent p

:2) Aaf the Sylow p subgroups of such a group G have order : ’

v'“pgg3 then they have class three and contaln elementary

: abellan regular subgroups, provided p # 3
3 and exponent p iis'x
a B- group (1 e..cannot be a regular subgroup of such a |

group G ) if and only 1f p 2 » OT. p > 3 and~ =12ﬁ;*hg

The technlques used 1nclude S- rlngs, 2 closure, and characterf:ff

theory.
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W. KNAPP: On un'ipri'mitive permutation groups.

Let (G _Q) be a uniprimltive permutatlon group and G, A(W)

a subconstituent of (G .Q) fore some xe). In certaln cases

"the structure of G ~can be determlned by the knowleoge

Ax)

by us1ng> subnormal subgroups or the zJ - Theorem oy

’ '~G;GLA_UBERNAN. A struc.ture theorem for the case G,& A(OC) 2 AA(OC)

’vand lA(OC)I 2 6 can be obtained by subnormal- theory. The

ZJ Theorem can be used especially for the case IA(OQ)I a prlme

' number

3 J.’P’.J?. McDERIvioTT:L -On 3/2 transitive groups. |

‘3.» L

- A (k m) group is a é--transn.tlve g;roup of rank k o+ 1 and degree

" ~4'_'1 + km. Call such a group a Z(k m) group 1f a po:Lnt stabillzer

., 1s a FROBENIUS group whlch acts naturally on each of 1ts non— o

'-triv1a1 orbits. ’

y Theorem Let G be a non-soluble Z(k m) group on _O_ (k>1)

"‘w_‘,v"j'and suppose |G (_),l = 2 foroc,p’e_Q Then m =1+ 21“ for some

',U- >2 and" G 1s permutatlon-lsomorphlc to SL(2 2//-) represented'f

" on the cozets of a- dlhedral group of order 2m. Attempts to o

'.-f,extend thls result to the case _"IG {3I even" lead to the

follow1ng general problem

-,'Let G be any(non-regular) prlmitlve group on .Q Is it true":"'
“that given oc,[f;e:.(l]a«:‘ﬂ and J e fl kj such that T
'A{oc,(gj F,j (X) ? Here s (f) ':" [ () are the non-:_"f,_"

trlvial GT- orbits. The terms of the usual . comp051tion ‘the

~

_'Question, asks if rl,,. F & [_;

Deutsche
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’fU;AMELcHiOR:

vApurely geometrical proof was given of the fact

A.0
For‘integers-
'the cyclic group Z
_Theorem Let

'S(n, m)p;

Then, if m

and . if" m

"B.M.

Deutsche
Forschungsgemeinschaft

PS 4(2)

_ On theeisomorphiem .S;

that'the ;;f.V

fstabilizer of an hyperoval 5P in P&(E 4), permuting the p01nts
‘of df symmetrlcally acts on the other p01nts like PS 4(2)
vPG(B 2) B | |

. MORRIS: 'Schnr Multiplier of GenefalizedfsymmetriofGroupgi

m,,n'%p03 the generalized symmetric group, ;fj¥fﬁ

denoted by S(n, m) .1s defined to be the wreath product of

and the symmetric group S(n)v. The
follow1ng was proved ip ‘ ""‘ d S 1: _
H (S(n m) ¢y be the Schur Multiplier of -

‘iSfodd_f .

n

‘is‘even

ne
N
X

i'HQ(S(n,'m), c*) T T S
S S z2 L 4:.ifp‘n1;,

o]

Ne,

T

'NEUMANN: pTransitive péfmutation'groups of pfime‘degree,
This was intended as an exp081tlon of the
Theorem If G 1s an insoluble permutation group,

tran51t1ve and of prime degree 'p R and 1f a ff'

o®




DFG

'-V“ofelN_‘ denote the»corresponalng subplane of MW by LW(N ) . Then:

.’"fnto a net .N and admlts a rank 3- colllneation group 1eav1ng(ﬂ\o'

Sylow p-normalizer N(P)' bas even order then G is

3 fold tran51t1ve,

but it turned into an exp081tory account of groups of prlme"

'degree, 1nclu01ng,a,sketch proof that'amongst all _the “knownﬁ;vf

simpleogroups only the rather'obviouslones do arise.

0. PROHASKA: Finite'deriVable nets,_»

A net ‘N is called derlvable if it has a replacement ¥

such. that the llnes of JN -are subplanes of JN . For .N* a line.

_Theofehr ' IN(N*) is a desargue51an affine plane.(

An afflne plane .A. ;s~der1vable if 1t contalns=ajderivable

:netplN:.

Then:»”

V'Theorem" Assume‘the”affine plane .m. 1s derlvable w1th respectﬁ‘

' 1nvariant Then .A is desarguesian or a Hall plane.:,b5n?:

~

-‘P;fROWLINSON::'Involutions-fixing a'small number’of pointe;a7

"Let' q be a 31mp1e group permutlng prlmltlvely the elements of-

' Ii 1<I£1l< oo Suppose that G has Just one congugacy claSS“

' V{:of 1nvolut10ns Let f be Lhe number of pOlntS Of 51 flxed

bby an 1nvolut10n b in G R and let T be a Sylow 2- subgroup of”;

G . If 1 £f 25 then one of the following holds.

Deutsche

Forschungsgemeinschaft

“(3) T is semi-dihedral,

'(1) a certain subgroup K of G is strongly embedded;.'ix
: (2) T is dlhedral,_ ‘ | | A ‘

-10-




'DFG

I

1) fc{u 5} T Z2x sz 22 and C(b) # <b>xR  with

R PSL<2,q) (@ *5),
.'(5) fe {Ll 53 ,_,T"="Z2x Z2x z2 X 22

”'(6.)_ fe {4,5} ','.T".E"Zu ,.222'3_;,;; o

. '(.7>.'_’-f'}¢"v{_u.',53 . E'T AUV N
- (8) fe {H,5) , T 2 g cfZ(PSL(B ﬂ)), o

.;_(Q)pf =5, C(b) = <13> * R where R

ASl‘i .

NTH

'.H SALZMANN u;diméns:ional Tr‘anslation' ?Plane-s.

t':Let G? (P :ﬁ) oenote a- compact prOJectlve plane, dim P U:

" Then t" e
‘ (i) Tne colllneatlon group f@ 1s a L1e éroup of olmens1onh£:16o;‘
(2) If A r@ dm 423 ,_then dim A=t 6,
| oA is transitlve, and @ is argues:Lan._.‘;- AA |
A'ﬁ(BlﬂAny group A Q? with 9 < dun A ' 12 has -a flxed
‘:p01nt or a flxed llne,n @ is argue31an 1f dlm ‘A vbfl;;f;f
’(ujjlf dim ZS ;.@ is a translatlon plane or the oualzaif_i“

| f:of a translatlon plane f and hence @) is argue31an by a

- result of D BETTEN ]

oo .'SEIB:: _‘Doubly Transitivity in”f‘inite'proje.ctiv_e"p_l'anes'.*' i

. A proof of the follow1ng theorem was glven.,f‘

.'Theorem Let 'E be a progective plane of even ordervfszj,q_

| 1and let U be a subset of s3 ' dlstinct points of 'P

'.:If 'P admits a collineation group G which maps,703 onto"

itself and acts doubly tran31tive on the points of U then

"P is- desarguesian and e is isomorphic to a subgroup of

j Pr‘U (3 s2) containlng PuU(3 s )

Deutsche
Forschungsgemeinschaft
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(b) <.C_D' (a)‘> ' 1st abelsch und <C (a)> # <a>

: 1

J.J. SEIDEL: Lines, codes, graphs, and groups.

The ‘title stands for the following subjects:

1) sets of'equiangﬁlar lines in Euclidean spacesé

2)fbinery:and q-ary error-correcting codes,

3) strongly‘regular and strong graphs,

;M)-automorphism‘groups of such systems.

The subJects are 1ntroduced, and 1nterrelations between.'

: them are discussed.

B STLLLMACHER hlne hennzelchnung der Gruppen A6 und - D(U 2)

-Sei~ G - elne enallche Gruppe die 'von einer KonguglertcnKla

D von hlementen der O"anunv 3 erzeugt wird, und es gelte

- (a) Fur a, bc D ist. apvz a oder <a b7 e A&’ 5'oder SL(2 )),

s

V'.DaAr__m'-is‘c G,/Z(G,) & A6 oder U(u ,2).

'Dleser Satz soll als Induktionsverankerung dazu verwendet

_ werden Gruppen (z B. Sp(2n 2), 0 (2n 2) ;aC04) durch’

.Velne Kongugiertenklasse von Elementen der Ordnung 3 zu kenn—" 

zelchnen. -

F.G.-TlMMESFELD: {3 4} - transpositlons in finlte groups

‘Let G be a flnlte group generated by a class of conJ.

1nvolutlons D , which satlsfy. . :
(1) For all d e<:D follows -d(de)e>{1,2;3,“332'
(ii) All numbers occur . :

'(111') If o(de) = 4, then (de)2CD
-12.-

o®
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L= 12;;L_“rf' “

. Let 0,(G) = Z (G)>5 1'uthen"G fis isomorphic.to‘ala"

lC evalley or Steinberg - group or GF(Z)

'51but'n0t toii_,f
PSU(n, 2). o o

B

H. WIELANDT: Unspreadable subgroups of primitive permutation~f’

- groups.

-'Let G be a primitive permutation group on a- finite set 11

and U the set of ("unspreadable") subgroups which possess'_.

-’»fixed p01nts but are triv1al on some orbit (# icx} ) of Gm

?.,whenever <x is a fixed p01nt of H Q Using the fact that

"a maximal unspreadable subgroup is subnormal in each G“,7771
vgin which it is contained one obtains the theorem Let G be

| pr1m1t1ve on. Il > and ocGIl Then the subgroup U( ) which

- is. generated by all unspreadable subgroups of G which are-

1containedr1n Ga:‘ has a normal Sylow subgroup with prlme .

. power index. Hence,lfor 1nstance each subgroup whose order is _f_

J;”YAQUB:sistrongly 0v6idal Mobius-planes; -

Def .

lelsible by 3 distinct prime factors is spreadable.

n The Mobius plane M is "strongly ov01dal" 1f and only 1f

~f_~1)<M z M (0)) where Q0 is an ov01d in R (F), F commutative,

-2) each central automorphism,of M is 1nduced by a . linear

_ collineatlon of R (F)
m

f.Th . 1. If M’= M ((D ‘is strongly ov01dal and if for some

“(pf%) M is (p,C) tran81tive and (p,q) trans1tive for all

ii_ g # p on _C'; then elther 1) M is miquelian or 2) ch F 2~”,]

Deutsche
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kb xc+ 1 y

- 13 -

and () can be -represented as: {(O,O,l,O)}Lj{(X,y,z,J_)LZ =

rag(x) + G 4’(3)3 where 1) ¢ - F->F is a (field) monomor--

phism, ii) ab”! ¢ Img , 11i) '4650 (x) = x¢e=>x = 0 orl,

“<1v) if k #.0 then there exists x # O such that qo(x) ='kfx-;

V) af(x)

In.the.latter}case M is of Herlng class III 2.
m

“Th". 2. If M = M(ID is. stronmly 0V01oal w1th ch F # 2 “and

if, for some (p,c) W is (p,c) transr_clve and (p,q) half-

Itran51t1ve for all q # p on C, (but not (p,o)’transitive)g
fthen b is ordered and Q can be represented as:

“°'{(O 0,1 O)jL} (x,y, l)‘ Z =k x>+ 1 y _Lf-x-2 0, 'ZA;I -

2 e 1f X < Oj ':where’k 1 k‘ have the same s1vn

and k’ ko (M is of Herlng class IV l) IIIA_ : I_I» '
:Remarys 1) Theorem 1 generallzes a result of N. Krler on o
iMoblus planes of flnlte even order 2) Examples of Theoreml-and

':2? can be constructed over sultable inflnlte F

’ ID;_Betten‘(Tﬁoingen);,

o®



oF

Deutsche
Forschungsgemeinschaft

!.ﬁ

o®




