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Die Tag~ng HGruppen' .und G-eornetrien", vom 2.5. bis ,~. 5 .1971

st,and unter der Leitung 'von Prof. Dr. D.G •. Higman" (Ann Arbor) ."

und Prof. Dr.. H. ,~alznlann (Tübingen). E'in großer Teil der
. ,

, : grup!?'erithe'oretis c11en VO-l'träge war den' Permuta~ionsgruppen "
. '

"ge\vidmet. Überraschend viar hierb~i die '. Vie Ifal t .der Metho,den,

. die zur Anwendung kamen :Subnormalteiler( Knapp), Blockpläne.:

. (Cameron),'S~Ri~g~ und'qh~raktertheorie ·(Jon~s), Studium vori.

Inv,olutionen (Rov;linso~~" _BuekeJ~hout) , ". Grapheiltheori~ (Sei'de1) ,

um ,nur einige zu -nennen. 'Au~h eines der älteste!1 ',und .sc11w·ierig

~ten Probleme au's diesem Gebiet ;" 9:ie Un~ersuch,u_ng der' Permu-.
. . ... . .

. t,ationsgruppen,von .·"Primzahlgrad, wurd~ erfolgr~ic'h angepaclct,

(Neumann). Vorträge aus dem Gebiet der endlichen .einfachen· .

.Grup.pel! erg~ben unter ·a,nde·rem. ·Charakteri'sierungen bekann:te'r"

. endlic11er Qruppe11' (r~ei~esfe'ld,,'Stell~acher).

Die Geometrie:-Vorträge handelten· zum großen Teil von proj ekti-

" 'ven E·berien; ,'affinen Ebenen,' T~ansl~tionsebenen und .l\löbi'us~- -
". ' '. . . . .

.ebenen, teils endlich, teils topologisch·. Die Kollineati'ons~
'-' , ,,"

gruppe der betrefferidenEbene - Permut.ationsgruppe oder Trans-

,formationsgruppe - ,spielte.bei ~en m~is~~n Untersuchungeri ~in~:

-zentrale Rolle. _Da umgekehrt bei ·vielen der Gruppentheoreti- ""

sehen Vorträge' geomet rische überlegurigert .mit herangezo.geri vlurden ,:~
.. •• • • 4 • ..

er\~fies sich die'. Thenlenzusamme,nstellung öer 'Tagun'g "als be"sonders

glückli,ch •.

'Außer den Vorträ~en best~nd·der Wert dieser Tagung aber ~uchin

der Geleg'enhei t, anderen" 'l\lathematikern zu beg'egneh und rr:i t ihnen

zu diskutieren.' So .mag es durchaus sein ~ ~nd ist zu hoffen -,

daß manches:Gespräch, wel~hes auf dieße~ Tagung geführt wurde,

seine Frach~e noch brin~en w~rd, wenn ~le ~agung .schon längst

vorüber i·st.
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Vort.ragsauszüge

D. BETTEN: Eine Klasse 4-dimensionaler Translationsebenen

mit 7-dimensionaler KollineatidnsgruEpe.

FU~ eine nicht des~rg~eSSChe 4-dimensionale Translatio~sebene~

·mit der vollen Kollineationsgruppe r sei die Standgruppe r;,.
auf dem· eigentlichen Punkt 0 e R4 3-dimensional.Ferhcr halte

die Zusammenhangskomponente L1 =. (r: )1. zwei· Geraden \AI. und S

des Büschels.- ~ . der Geraden durch o fest, wirke transitiv

auf demRau~ der eindimensionalen Teilräume vonS und fixiere

gehau zwei eindimensionale Teilräume ~on" W ." Dann wird die
; ".

Ebene bis auf Isomorphie vöhfolgendem BUschel erze~gt:

- [. ]' . ßC R cos Cf).~ = S,vl u .. I
\-~ , f . ... . R\·J ( _ S 2- n cp + .f . )

I COs<p

R .sin ep. .) •
Rw( co s Cf + f s in 'f) . ~ .

~R > 0,0 .<:: cf < 2 1T ]

.. F •. BUEKENHOUT:2-transit.ive groups in which involutions fix

4 'Points or less.

The follol'ling result was.obtained. Let 4· be a 2-transitive

group .on ..0.. and let· each involution of q fix 0,2 or 4. points

cf nLet 81 111.1. Then· laI = 8 or 16 and Q 1s a kno\'1n group •.
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'J:he corresponding result ,for B + \.0.1 wa'sobtained by NODAo" "
. , ,

The·, transi'tive .. extension.s .. qf 't,he 'prece'ding 'groups have', also.... ,"
•• .I' •• ,'.. ' ..

be'en' .classified ~

P.J .• CAMEROI~:, Primitive permutation groups with·'multiply-.

,transitive suborbits_

'lihe following theorem' is ',proved first:' Let c.o ','be ä3- (v" k ,1),

design 'in, \'lhich 'the :design, ,1) p ',isa sy~etric' 2-design ,:'for':,': <, '

seme. po~nt ' .P._. The,~ "one" cf: the fol'lo~~Jing .halds ~

(i)v = 4(1+1), k = 2'(1+1); ','" ,

(ii) v=(1+1) (12+ 51 +5 );'k = (1+1) (1+2);
:/

= 1,12, k' = 12, ,I

.(,iv)· v = li96, .k.= 40".:1 = 3 .' T-l1is ',·thebrenl ,is' used in the,'::,'

, ,

Let· .G',. 'bea primitive, 'no~ ~-t~ran,sitive .rermutati'on .group.. :-.·
." .. ,"

. ,

on.o , and suppose 4oc-is t-fold transitive onits, orbi t

r(Oc), W:itl1l r (ce) I, = ,'\)"> 2 and " t ~2 "0 Then (r·o[1) (~)is
. . ,

a single suborbit' of length', V(~-1),) 'where "

Ca) k'~ ~(V~1); equalityimplies k = 1 or ',,~'o '

-. .

'-Cb)lf t ~ 3 ,then either k= 1 or2 or G ' has' rank 3, " "

,,11th degree (1+1 )2' (1 +4 )'2 ,v=(1+1) (12+5'~+ 5)and

·k -' (1+1.) (1~,2)m .far, some 'integer' l'

,'( c) If, t ~ 4 thenk :=1or ' 20 "

(d) 1ft, ~ v - 2( i oe 0 ifGoc r(oc) contains the alternating, ,
.'. v+l "-: .'

group)- then' either' :'k': '1 .' or - G ~ ha's rank ...~' and·.··a;n..'

elementary >abelian reg~lar norm"al subgroupof order 2v - 1
o '

. ". -'5-

                                   
                                                                                                       ©



5 -

D. FOULSER: ,p-elements ,in translat~on planes.

Let Ti be, a translation plane of order' pr, for ,p > 3" ,

(p a prime) ..

'Definition: a Baer p-:element of 11 is a, coIl'ineation, 9f' 7f of

order ,pwhic~,fixes a squa~e-root subplrine pointwise. '

,Theorem: (p >3).' ,11 does"not admit bothaffine elationsand,

""l?aer p.' ~lements. ""

Def1"I1ition:, Let V = V(2r,-p) be, avectorsprice cf dimension, 2r
. .

',Qver, CPF(p) ~ A linear transformation 'Ü,of: V" is a generalized',
. ,

elationif,,' D' the fixed-pointspace" EG"' of ohasdimensiOn 'r, ,

and 2) '(6 -, 1)2= 0; alternatineiy , 'if 6 hasa matrlxofthe '"

f~~m(~ i).
. .. . -. .

,Lemma: Let' o ,be acollineation of lf of orde~ p whichf:lxes ·

a' point (} 6fH. Then () 15 ci gene'ralized :elation :of, 11,'

regarded as·V', if'and'onlyif'öisan affine, elationor' aBaer

,p-el"ement .". "'"

The proofof ·the: Theorem use'sthislemma:-~ anq a Theorem Cf

T~G.Ostrom'-(J.Algebra14 (1970), 405'-416), and ChristophHering':, ,

.' (On elations' of translation planes', to"appea;), concerning the ,,'
. ".... , .' , " . , " " ,"". .".. '. ." " .

group ,gemeratedby twö generaiized elations (actually ~,thepart

of theTheorem Vl,hich 'is used 'isdue 'toL.E.DicksonL ': >, , '"

lri'his'computation'of the 'ord~rof

the. case that .the. normalizer . N, 'Qf' a S5-subgrOUpis .coritained '.',

in the 6entralizer C of ari involution~ The· chi~acter theori

~6-
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. für.. 1'1 . ,'contains: cl mistake ,'b~cause' the basis 'of th~ vector, sp~~e

. . ".

cf' all, clas,s.' funotion's' of, 'N '. which vanish' outside" specia'l':: .....
. ~.' . '. .

classes.is givenincorreptly.,' ~evertheless, the cas~NE C'
. ..' .. . ..

generalized "~haract~r,.. af n?rm three b,r ," 'N

to contradictions.

'. D. G.HIGMAN: Ongeneralizedquadrans;les.",

All,' 'orde'rs ,lead"

,Ir a genera~ized quadrangle "has' '. K >·2 , 'points', o'n .each.' line
, . ,

'and R > 2 lines through :each point, then R .... I,~. (K->IJ 2 _I
·G.A. JONES: Primiti've Groups cf Prime-pO\Aler ,Deg·ree •.

"The' folloli'rlng results,' areobtained;' eoncerning primitive" but '
, ,

not doub1.y trans.itive groups ofdegree> ',p3""wherep is a

. ,p'ri~e:

'1-) if'" G
. -, . .

i's .:;>11 eh '. a group, 'then': 'all' 'minimal transit i ve'. ',s u'b~"',

" ,

.,' grqups :of, - . G, .. · are .r~gularJ . ~nd ',t'he Sylow p-subgrolips. cf .....

'G hav~~rderat most '-:_~p4 and( for p~ 3) expori~nt p;

2) 'if' t,he' 'Syl,ovr ,P-S\lQg~oups of ,s.uc~·, a "group .', G have' ord.er

p4 ,.)th~n' they have 'class three and .contain eletnent~ry

abe l:LalT' regul~r subgroups,; prov.ided " p "f." 3' ;:' '.

)) ,a nonabelian group, "R of order p3, and exponent' 'pe ' is '
~ • • f ."

'" a,~,-gr·o·up·'(.i.e.,,9annot be ,~:.. regular. ~ub'group cf such ·a','

'... ·.. group· .G'.) .if '~nd' o~l~ if· . p', =. ,2 ,. 'or,' 'P > 3 "and . e =. 2 ..- .' ..

The ,,~echniques used ·oinclude.: .S-riI1:gs, 2.-c,lo·sure, and, charact'er ,

-7.-
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W; KNAPP: On uniprimitive eermutation groups.

Let (G,.Jl) . be a uriiprimitive' permutation g~oupand

a subconstituent cf' (G ,..Q) rore some .oc eD•. In certain cases

the structure of G
oc can be determ~ned.by the.knowledge-

of ·G(X:./j(o<) by using subnormal subgroups or the ZJ'- Theorem of

·Goc.L1 (OC) ..~-A, Ll(Öc)'·G~GLAUBERMAN. A structure~ theore~ rar the case

. and IL1 (oc.)/ ~ 6 can be· obtained by subnormal·theoryo..The

ZJ-Theorem can be· used especiallyfor· the case· I~ «(X) I

·number.
a· prime',

. .... .

JoP~Jo fJIcDERNOTT:.·On ·3/2trarisitive groups~ .

A(k,m)~gr~uPisa ~-transitivegrO;POfrank k + 1and de·gree'·
. . .

. ··1 + ·km·. Call' such a·group a Z(k,m)-group 'if a point-stabiTizer ...
. .'

.isa FROBENIUS group which ~cts naturallyon each ofits'non-

~'. triYial' orbits.

The orem:' .Let, ',. G' ~e a non-scHuble . Z(k,m)-group on "

"andsuppose' I G(X.ß i ':=.2:· for~,ß€..o.Tl1en··jn= 1· + 2fLf~rsome

.: ..~ > 2. and ..G'is.p·e;~utation·~i~onior~hictoSL( 2·,2Mrepres~~ted
. .. ... ~. :

, .

..• .. . onthecozets 'of ädihedral.g:r:-oupOf order 2m~: Attemptsto· .....

~'. extend this.resul.tto the·case:·uI Gcx (3 I e"enu lead tothe

... followirig 'general problem: :.
. .' .

·Let.G ':be any(n~n':'regularYprimitive grou'p on n'o .Is it true··.·

that given CX,ß·6:.n](f€0andj G [1'.000 kj· such that .. · .

.:fo:,.r 1. ..~. rj (t). ? Here. P1 (~t),< ~.~ 0;. rk(t) are the ~on ~.
trivial· ar .:.. orbit.s·k.The terms. ofthekusual. compositiön, ·t.he

'question asks ir.. }?1G.-:- 0. r
i

. = .8. G.

-8- . "
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u.· IVIELCHIOR: On theisomorphisriJ .S6~ PSp 4(2L

Apurely geometrieal proof was. giyen of·the fact,. that tl1e ..

.. stabiLlzerof an hyperoval cf i~PGl( 2,4 ), .permuting .the .points:

of! symmetri~ally aets o.n the other points like PSpL~ (2)· ·on

P{1 ( 3 ,2) ..... ' , ..

A.O. I"lORRIS: . Sehur r,1ult iplier of Generalizedsymmetrie GrouT> •..

For intege·rs m,n~ 0: ,the general.ized symmetrie· group, , .

de'not·ed ··by.. · sen,' m)', '. is de.fined· to"be ·.the 'wreath' .product ,af ·

the eyelie groupZm .: and the symmetriegroup ·S (n) .The .

fÖllo\~ling. \1aS prove·d:· .. ·
,". .

'l'heorem: LetH2 (S(n; m).,·~~)be the SehurMultiplier.of

'S(n, m) . ~

~2' .,x···Z x'. 2

Z2·; .. Z2

Z2

O·

"...
. ..

Z . if .... n .'~'. '4',' '......
2

if' ·n.= .. 2

. if n = ·1

. P •M•. NEUI\1ANN ,:'
.. . ~

'Trans'itive permutation' groups cf prime degree .. ·,·' .:

This was intenaed asa"n exposition· ofthe· .
, ' .

. Theorem: If· G ·is an' insoluble per~utation group., ~' .

.t:ransitive .and of prime deg.ree . p J an.d.· ·if 'a " .

-9·~ .",
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3~fold·transitive,

but it turned.into an expos~tory account cf groups cf prime

-degr~e, including. a· .sketch· proof thcit -amongst all the 1iknown~'

si,mple, 'groups only the rather 'abviaus, ones da arise.

o. P·ROHASKA: Fin.ite' derivable. riets •..

A net, 1l\j
. ~ ..

is cailed' derivab·le if -i t has a replacem~,nt , JI'1 '., '
, .

such that the lines'of -JN* .are subplanes of JN •. For 'Nj< a l-ine-

e· -of.li\l* - denote th-e correspon<Ung subplane"of ·JN by- ]'HN;/I~) • Theri-: "

An' af:fi'ne plan'e ,JA. iso de.rivable if it c.ontains ··a 'der~vable'

. ilet . ]N', . ~ .

Then:

. Tbeorem':
, .

Assume.· th'e.' .~ffine pla~e. JA :' i5 derivable' with respect.....

toa net· JN" and admits a rank-3-collineation group leaving-_m .. "

invariant." Then JA' 'is' desarguesianor a Hall plane •

. P. ROWLINSON: "Involutions fixing a small number" of point"s~

Let Q. ·b.e' a siI?'ple .group pe~mutin'g .·prirni,tively ,the .elenle.nts ,'of'

. .0. , 1< 1..0.1< 00" • . Sl,lppose that q has justone conj ugacy .' class

of involutions.' Let .' f .' be the number of points o'f 'Jl'. fix.ed·

.by.' an', involuti'on -. b .in Q'" .'a~d let ,.' T be' a', Syl~~'1 '2-su.pgr'oup ,af

1 ~ .f' ~ 5..
, ,

then'one 'of th~ rol19w1ng hold~.

(1) a· certain ·subgroup.. K .or' 'G 18 strongly ·embed'~ed·".·

(2 ).' '1' "l's d ihe'dral )

',': (3') T J6 o'enli-dlhedral"

-10-"
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II).fG[4,5·j, T='Z2 x Z2J(Z2 andC(b) 1'<b> J( R' 'witl1 ...•

, R' ~ PSL ( 2 , q.) '( ~i. ~" 5) )'

, (5)'

, (6)

.(7).

, (8)

(9)

. . . .
, ' ,

H~ SALZI1~'Al~I'J: 4-dimens'ional Tr'anslation' ,Plane's.
, ,

" . Let. @ ~. (P , 'f.,) denote· a . cornpactproj ective plane, . dirn p., -4' .•... _

,'Then
, ,

(1 )The collineation group r& is a Lie group.of dimension<:: .16 . ~

(2) If b. ~ r@, .dirn. Ll ~ 13.; th~ndlm A= 16,

. LJ· 'istransiti~e, and@i~'arguesian.

(3) Any'group ,1\"~ .J@ With9·~. diITl 4~12 has·a fixed'

point or a fixed line';' @ i5 arguesian' i'f dlm'L1 ~'10'

. (4) If di~l\'= 9 " @ 1s a translation plane orthe dual "

of a.translation plane' .[and.hence{Pis arguesian bya.

resultof.D. 'BETTEN] ..

.. '

" '

rJI. 'SEIB.. :., "Doubly rrransi.tivity'in"finite 'proje,ctiv,e' Elanes~'

A proof ~f'the, followi~g theorem"was'~iven:

Th.eorem': Let, 7P ',be a pro.jective plane cf' 'even, order ',;' 'sz:.'

and let,. U bea subset 'ofs3~ I·distinct. points of 1P, •.

Ir "lP .', admit,s "a', collineation group '." G,' ,,~hich maps ,'U>' onte"

.itseif and' acts' doubly transitive' on the points' of ... U . then

1P ,.' is '. desargtiesian .an~, G 1~: ~somorph1c' to .a su'bgroup cf

.' pr u (3,s2) conta5ning, PSUC3,s2) •.

,-11..;.. " '.'
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J.J. SEIDEL: Lines," codes, graphs, and groups •.

The ·t1tle· stands far the follo\ving subject's:

1 y sets of equiangular lines in Euclidean spaces,

2). binary, and q-ary error-correct~ng codes)

3) strongly'regular and strang graphs,

'.4). automorphism" group.s cf such systems.

The subjects ar~ introduc~d, and interrelatioris between .

them ·are discusse·d.·

B. STELLMACHER: Eine Kennzeichnung der Gruppen A6 und'U(4,~)~

Sei· G' eine· e.ndliche Gruppe', die' von einer .Konj ug'~ert'eril(lasse.'

D' .von -Elementen der Ordnung 3 erz~ugt.wird)· und e~ .ge~te:.

(a) Für a~bGD. ist ab = a oder <.a,b)' ':::!.A 4 , A5 0derSL(2: 3 )

(b) <:C
D

(a» . ist abe.lsch und. <·CD(a» # <:::a,/,.
. .

Dann ·ist .. GI Z(eü ~ A6:.>.oder. U( 4,2) •

Dieser' S.at·z soll ··als·· .. In·duktionsv.~rankerung dazu· ver~lendet '
. ..... . . . + r ','

werden, Gruppen (z.B. Sp(2n, 2), O-(2n, 2), Sz, COi) durch
. '

eine ".,K.o~jugiertenklas'se.vo'n, Elementen .der 'Ordh~lng '3,' zu ·kenn-·

z'eichnen ~

F.G. Trr~lMESFELD.:· [3,4} - transpositions in finite groups· ••

'Le't .. ~ 'b~ a finite.group·generated by ~ class.of ·conj·.

involuti6ns D, which s~t~sfy.

(i) For all'. d.,e 6 D .' follows .0 (de ) E 'f 1 J 2'~ 3' J 4 ~.

(ii) All numbers occ.u·r

(111)' If' o(de) = 4, then (de)2 ~ D,

-12--
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. .. ~. ..... ~ .,

.. -.12·-.

. .'

."

Le~·. ~2(G) = .2 (G) , = 1~ ·then .' G '18 1somo~,phic ' .ta a '.

·e:.~ valley. ,ar 'Steinberg ~ group or ' QF(2) , but' not tö

PSU(n,2).', ' ..()"

H. WIELANDT:' Unspreadable subgroups cf primitiv~ per~utation·.: 

groups.

'.

Let· Gt be·a primitive pe'~mutatio~l group on a ,'finite set ·ft· .,~

. , .

and ,U ,'the set. of' ('''un'spreadable it)' subgroups' ~lhich· possess
~ . . .

f,ixed. points,.but are triv.ial ~on s.~me ,orbit, (~. ·t($.5 -). of·..··~cx: ....

whenever ex. is a fixed point·of H- •• Using thefact that· .. ,_

.a Inaximal .unspreadable . sub'group 18 subnor~al" in each' Goc '

" .

in vJhieh it is contained' one' obtai·ns. the. theorem: 'Let' 'Q. be' '.

primitive on .. .Q ,. and ocGD. ~ThEm the SUbgroupU(OC) .. which .•

',·is, generated by all', unspreadable subgroup,s of G' .which .. a're'

contained ,in q(X

'power index. Hence J :' far', instance each, subgroup ."whose order' iso

divisible by' 3 'distinct pr.ime, factors ·15 'Fspreadable.,

Defn .-· The' Möbius' plane .. M '·1·s .. lI strongly·ovoidal" if and only:if

1) M=· IV! (Q )where. .D.isan. ovoid in 'R
3

(F) • Fcommutat i ve ,
, . .

2) each' c'entral automorph.ism ,'C?f, r·1 15 '~n,duced,by 'a .:linear· .':

collineation of ... R3(F) ..

, m'
, .Th • 1. Ir M' = M (.Cl) is st,r.cingly ovoida,l' and if " 'fo'r so~e.·

'. (p,~),.,MiS(P~C) . transitive and'(p.q) transitive for all· ..
. ' .

q., .~'.p Q,n C , the~ eithe~ 1) M 1s mique'lian ·.o~ .2) ch l:!' .= 2" ..

'-13- '
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emd n cari, be ·represented as:. t (0,0,1,0)j u' t(x,y,z, I) ,·z =,'
" .

a upc.x)· + G' o/J (;y) J l'lhe~e i) Uf' : F~ F is a(field) monomor~:.

phism, ii) 'ab"'"' 1:Im"l' i1i) 0/ (x) = x<:' 7 x ,<0 ar I , .
, "

'·'iv) if k -1-0 then.there exists x -;. O.suGh:that' tf Cx ) - kx ,

Y) Cf(x) $ x
2

In,the ,latter case M 15 af·Hering class I~I .~,'

Thm • ';~. If rJI = M(fi) is;"st17or1g1y ,ovoidal 'with- cl) F .,. ·.2' "and'

if, für some'(p"e·), Ivris (p,c) transitive and (p,q) haif-- :.

.transitiye' .fo'r all: Cl #. P on"C,o' (but, not (p~q) transitive),

',Othen F iso~dered and, n, ca~' be represented· as;

.' f(0, 0, 1 ,0 )3u' 1 (x, y , z , J '> J z = k x 2 + ly2
. i f x ~ 0 ~ . z ='

:k' x 2 + 1 .'y2 if · x ,<Oj ;.\,lhere k, 1, k" have the same sign

and kl . -I-k .. ~. (N i8 ofHering' class IV . r ) • .

. : Remarks 1 ) Theorem l' generalizes. aresult ofN~ Krier on ....
. ~ . .

... r4öbius plane,s of finite .. ever:i "order. 2) Exampies. ,af. ~h~,o~em .1.and
. ~ .. .. .

2 '.: can be· c·onstructed· ,o'ver·, suitable . infinite·' F. ' .

. .

D. Betten ~(TU~~ngen)
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