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Di~ Tagung fand unter' der Leitung der Herren K. W. Gruenberg, Landon,
und O. H. Kegel, Freiburg, statt. Es wurden Fragen sowohl aus der
Theorie der endlichen Gruppen als auch der unendlichen Gruppen behan­

delt'. Bei den' endlichen Gruppen standen Ergebnisse zur Theori.~ der
Fitting-Klassen endlicher auflösbarer Gruppen 'und zur Dars~e'11ungs­

theorie im Vordergrund. Gebäude-Geometrien für endliche einf~che

Gruppen, deren Struktur und Darstellungstheorie sowie die AuswixkUngen

des Klassifi~ationssatzesbildeten einen weiteren Schwerpunkt.
Bei den unendlichen Gruppen wurden Ergebnisse zur Struktur 'linearer

G~uppen über Schiefkörpern und zur Struktur endlich präsentierter

Gruppen vorgestellt. Mit Ergebnissen zur Entscheidb~rkeit (bzw. Unent­

scheidbarkeit) des Wor~problems und des Isomorphieproblems wurden
algorithmische Fragen behandelt; hier wurden auch Beziehungen zur

Theorie der formalen Sprachen beleuchtet.
In den 38 Vorträgen des offiziellen Tagungsprogramms wurden große

~eile der Gruppentheorie anregend behandelt. Trotz dieser Fülle kam
auch die informelle Seite nicht zu kurz, macht sie doch eine wesent­
liche Eigenheit der Oberwolfacher Tagungen, aus: In oft langen persön­
lichen Gesprächen wurden ~fahrungen und Ergebnisse ausgetauscht und
gruppentheoretische Fragestellungen diskutiert.

Bei der großen Zdhl der Interessenten ist leider nur festzustellen,
daß bei weitem nicht alle eingeladen werden konnten.

(äuch wenn Herr Merzljakov schließlich nicht ~n der Tagung teilnehmen
. konnte, erscheint sein Vortragsauszug nachstehend.)
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Vortragsauszüge

ö. I. Adian Some recent results on periodic grauus

A survey of some new applications the Noviko~Adian method of c1assi­

fication of periodic words re1ative1y to a given odd exponen~ n. Rere

i8 ane of them: Let n ~ 665 be an odd integer and m ~ 66. We con-
o d 0 t' 1 h b t· -1 -1 -1 Pslder wor s ln oe a p a e a1 ,a2 , •.• ,am,a1 '&2 , ••• ,arn • ut

Al = a1a2ai1 , and define inductively~: Ai +1 = Aia2Ail. ~'or any word X
denote by X'the result cf replacing each letter a~ in X bya~'- l'

J J+mwhere +m i8 addition modulo m. .

~HEOREM : The set of relations· R [AiAiAi ••• Ai 1; i=1,2, ••• )
is an independent set of relations in the group

C(m, n ) =<a 1 ' a 2 ' ••• , am ; x
n

= 1, R > .
Corollary : There ~xists a recursively presented group with m genera­
tors that has unsolvable word problem and satisfies the identity xn = 'I.

J. L. Alperin Trass, determinants and blocks

R. Bieri.

Jl'~~eatment of the theory of blocks with cyclic defect groups, w~ich

proceeds by establishing the Janusz-Kupisch structure theorem by' .pur~l!

module-theoretic means in characteristic p, will be discussed after an
exposition of the main results of the theory. 'l'he standard chailact'er

theorems fallout easily fram the results in characterist~c p. A c~mbi­

natorial result on trees and a lemma on determinants of matrices of
overlapping submatrices are used at one point.

J. C. BeidIeman Fitting functors af finite solvable graups

Fitting functors are intraduced and such functors are used to construct
·eew conjugate classes of subgroups of finite solvable groups. Furth.er,.

some new Fitting classes are studied. Specialized Fitting functors in~

clude Fischer functors, normally embedded f1L.'1.ctors, and Locke~t funct,crs.
These specialized functors are used to study various spec.ial types cf
Fitting classes and their properties.

G. M. Bergman' 5 contjecture on the logarithinic limit· .

set of an algebraic variety

Th1s is joint work with ~ohn Greves .(Melbourne): Let G be a free abel­

ian group cf rank n < ~, I an ideal in the group algebra CG, and ' ..
V ~ Cn the correspending algebraic variety. In order to investigate
automorphisms of G stabilizing I

J
G. M. Bergman introduced the loga­

rithmic limit set Voa cf V which 1s the subset of the unit sphere
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given by = {(lOg IXll , ••• ,loglxnl) ; X Ei VJn Sn-l.
~-r + ~ (log lXi"!: I

He proved that V~ 'is contained in a finite ~~ion of great subspheres
of sn-I, and conjectured that Voo is, in fact, a rational spaerical

polyhedron (= finite union of finite intersections cf clcsed",hemispheres
given by inequalities with integer coefficients). We prove t~is.

R. A. Bryce Subgroup closed Fitting classes of finite soluble groupS

A class of finite soluble groups is a Fitting class if it contains
every normal subgrou~ of each of its groups, and 4It
every group which is aproduct cf two normal subgroup, each from the
class.

Examples of Fitting classes are tbe class of all finite soluble graupe of
(at most) prescribed length~ and the class ~~ cf all finite soluble
groups the prime divisors of whose orders come fram a given set of primes
rr • Moreover, intersections of Fitting classes and products of Fitting

classes are again Fitting classes. A Fitting class iscalied primitive

if it is an intersection, of products of the form ~7\(1)~ ~ (2)·· .~17(r)
where the' ~(i) are sets of primes. Of course, primitive Fitting classes
have a number of closure properties not enjoyed by Fit~ing classes gene­
rally, for example, they are subgroup closed. Recentiy, John Cossey and
I succeeded in estab~ishing that subgrcup closure characterizes primitive

Fitting classes.
THEOREM A Fitting cla~s is primitive if and only if it is subgroup
closed.

M. J. Collins Projective modules, filtrations and Cartan invariants

The following joint work witb J.L. Alperin and D. A. Sibley was ~

reported: Let.G be a finite group, N anormal subgroup, G ~ G/N~'

and k an algebraically closed field of characteristic p. Any (simple)
kG-module i5 a (simple) kG-module: if S i5 such a simple module~ we·
ask what is the relationship betweeri its projective covers as a kG-module
and as a kG-module.

r-' "'"THEOREM: Let Ql' ••• '~s be the projective indecomposable kG-moaules,
and let Ql' ••• ,Qs be the projective covers as kG-modules cf t~e cor­
resporiding simple modules. Tpen there exi~ts a kG-module M such that,
for each i, the modules Qi and M~ Qi have the same composition
facto~s.
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I~ N is a p-group, we may take M ~~ (with tue action of G given

by conjugation). As an application, we give aproof of Brauer's theorem

that the determinant of the Cartan matrix is ± a power cf p, indepen­
dent of the characterisation of characters.

P. Hauck Subnormal subgroups in direct products

A group is called normally (subnormally) detectable if t~e'followihg

holds : \o1benever G is normal (subnormal ) in GI )( ••• X G
n

with
Gj ~ G for all j, then G Gi for some i.

~HEOREM 1 : Ir the group G satisfies min-sn then the following are

equivalent : (a) G is subnormally detectable, eb) G is directly in­

decomposable and does not admit non-trivial homomorphisms into Fit(G).

The situation for normally detectable groups is more complicated. A full

classification is not yet "known. Some partial answers are given by

THEOREM 2 : Let the group G satisfy min-sn"and max-sn.

(a) If G is not of the form G = NS, 1 1 N :E G, S~I~ G, 'S not nil:potent~

N ~ S = 1, sG/coreGs nilpotent, and if Hom(G/G~ Z(G)) = 0 then
G 15 no~mally detectable.

(b) If G is directly indecomposable and if Hom (G/G~ Z(G)) = 0 for
all essential fa.ctor groups G of G (i.e. G G or G i8 Eot nil­
potent, directly decomposable, and isomorphie to a subnormal subgroup of
G) then G is normally detectable.

G. Higman Automorphism groups of pairs of trees

Let the graupe NW·,. NE, SE, S\oJ be disjoint products of their subgroups
N, 5, E, \1. The amalgam NWvNEvSEvS\,J is embeddable in a group, and.

~its free product G is the disjoint product of ordinary free products

N~ S and E .. W. ~le are particularly interested in the case in which
the groups N, S, E, Ware finite, of orders n,2,2,m respectively.

Then G has a flag transitive action on tue tree ~ of valency m, in

\olhich (N ~ S)W is a vertex stabiliser, and (N ~ S)E" an ed.ge ,stabiliser
and a similar action on the tree ~ of valency n. The fact that G is
the disjoint product of N~S and E ~W implies that it acts faithful­
ly and regularlyon tue set Fl( t-:) X Fl( ~ ), where Fl( Li ) denotes the
set cf f1ags of ~ , and so is an automorphism group of the pair of
trees ( f~ , I:'). A lemma of Djokovic states that if G ·is transi-

tive on the ares· of length s of I~ for alls, then it is faithful on
l~, and, of course, vice versa. We study in particular tue case when m~

is As ' NE is S~, and SW is DIO , and show that then G is indeed transi­
tive on s-arcs for all s, and so faithful on both IS and ,~.
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A contribution to nilpotent group theory

Let ~ : G ~H be a homomorphism of nilpotent groups. Then ~ completes

to a surjection i.f and only if "f lf
: (R,F) -;> (G,F) is injective for any

finite group F, where (-,-) i5 the set of mo~omorphisms. Now let P
be any family of prime~. We may then generalize the statement above to
F-completion, restricting F to be a finite P-group. We show that, in
fact, it suffices to check ~~for F = Zlp, p P; and that this remains

true (in an obvious sense) if we remove the condition that G be nilpo­
tent.

We w~11 also diseuse a relativization of this result, obtained by rep~

cing rtgroups" by Usurjections cf groupsn. In this relativization ther.

is no real loss of generality in res~ricting attention to tfgraups over
a fixed group QU. The results have" applications to tbe study of fiere

spaces. Themain result is due to .Vidhyanath Rao.

D. F. Holt Machine computation of Schur multipliers 'cf finite groups

We will give abrief description of aseries of computer programmes which
together calculate the Schur multiplier M(G) of a finite g~oup G de­
fined by generating permutations on a set SL . The idea is to find
P eSyl (G), and then to calculate r4(P) using the well-known nilpotentp. .
quotient ~lgorithm, originally due to I. D. Macdonald. ~(G)p can then
be calculated as a factor group cf M(P), using double coset representa­
tives of P in G, and some cohomology theory.

L. G." Kovacs Simply generated indecomposable modules for SL2
Let p be a prime, F the algebraic closurä cf the field of p elements,
and G the group SL(2,F) acting naturally on a 2-dimensional F-space

V. The composition factors of th~ tensor powere of V (as FG-modules)~

·are well-known. We determine the indecomposable direct s~ands o~ th1l'
tensor products of" these irreducible modules. We find that two direct
sums of directs summands of tenso~ powers of V are isomorph~c if they
have the same composition factors with the same multiplicities. This was
first conjectured by· Sehooneveldt, and enables one to determine the mo­
dule structure .of the homogeneous eomponents of degree prime to p in the

free Lie algebra of rank 2. -- The methods are those of finite group
representations. In particular, one obtains on the way the (2p _ l)n

isomorphism types of indecomposable direct summands of tensor products
of irreducible SL(2,pn)-modules (over any field containing the f~eld ~f

pU elements). For p = 2, this was done by Alperin some years ago.
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Experimental group theory

H. Lausch

A. I. Lichtman

We are interested in the Adams operators on finite groups, i.e. the
maps x _~xn for n arbitrary but fixed, or similarly, an operation on
the character ring of a finite groups, given by .

"f (x) = "{J(xn ) : = """fl?{x).
Dur aim is to discuss the corresponding generalized Frobenius-Schur
values, f.n('r) ,:= ("PlnJ,l)G. We will state soome remarkable observations,

as weIl as applications in modular representation theory.

Kategorientheoretische Begriffe in der Theorie der
Fittingklassen

Die Blessenohl-Gaschütz Konstruktion normaler Fittingklassen stellt '
, .

nichts anderes dar als qie Konstruktion eines Kokegels über einem gewis-
sen Funktor, wobei der universale Kokegel die kleinste normale Fitting­
klasse lie~ert. Ähnlich lassen sich allgemeiner ganze Lockett-Abschnitte
besc·hreib~n. Auch Fittingklassen können durch kategorische Konstruktio­

nen beschrieben werden, sowie das Lockett-Problem. Es ist eine offene
Frage, inwieweit jedoch kategorientheoretische Methoden zur 0 Lösung von
Problemen über Fittingklassen beitragen können.

On linearograups over a field of fractions cf a
polycyclic group ring

Let D -be a skew field with center Z and let D"'Je" be i ts 0 multi~iica­
tive group. Let G be a subgroup of D~ and T a subfield of Z. We denote
the subfield generated by T and G by T(G).
THEOREM 1 : Let D = T(G) where G is polycyclic-by~finite. Then any non­
'central normal subgroup of D contains anon-eyclic free subgr6up~; 00­

COROLLARY : Let D be a field of fractiohs of a group:algebra Of a torsion
free polycyclic-by-finite group. Then every non-cent~al ·normalO~-subg.roup

of D contains a non-cyclic free subgroup.

THEOREM 2 : Let D = T(G) be a field generated by a polycyclic-Dy-finite
group 0 :G._ '·'Ehen, ,oevery~ periodic subgroup ~f Dn '= GL(n,p) _i5 ·lOC~ll.Y.~'

finite. (This answers a question of D. Farkas in Comm. in Algebra 's
(1980), 585 - 602.)
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v .' D. l1azurov Über maximale Untergruppen endlicher einfacher Grupnen

Wenn alle Kompositionsfaktoren maximaler Untergruppen der bekannten
endlichen einfacne~ Gruppen bekannt sind, d~~ sind auvh alle endlichen
einfachen Gruppen bekannt. Diese Bemerkung zeigt einen anderen ~eg zur
Klassifizierung der endlichen einfachen Gruppen.
Sei M eine wax~male Untergruppe der endlichen einfachen Gruppe G; dann
gibt es einen nicht-trivialen irreduziblen G-Modul V und einen Vektor
v E. V derart, daß 1\'1 = tm E. G; vm =' v J • Zum Beispiel ist di~ G:ru:ppe

Ml2 von Mathieu gleich dem Stabilisator eines Vektors im A12-Nodul des
Grades 132, der dem Typ (6,6) in der Jungschen 'iabelle entspricht. Dies
ergibt neue kombinatorische ßigenschaften von M12 " 4It
Ju. I. Merz1jakov ~ocally polycyclic groups with abelian factors cf

finite hut non-bounded ranks

In the paper "On locally soluble groups of finite rank" Algebra i Logika

86(196~), 686 - 690. Zb1. 244.20021 (1973) the author constructed some
examples of locally polycyclic torsion free groups whose abe1i~n sub­
groups are of finite but non-bounded ranks. ~he aim cf the present re~

port i5 to show that many. of the loca11y polycyclic groups constructed
by means'of the technique of (e-deformations developed in this paper
posaess, indeed, the following much ~tronger proper~y: not only the
abelian subgroups but also all abelian sections: cf these groups have
finite ranks while the ranks of the abelian subgroups are non-bounded.

G. I1i.chler Some applications cf the classification ~heorem to
modular representation theo;y

a cyclic .Sylow p-subgroup D
only p-b1ock of G if and only

4It
group of p~ime .

THEOREM 1: Let G be a finite group with
(F 1). Then the principal block Bo is the

i.f D a G and 0p(G) = 1.·

COROLLARY : If G is a non-solvable transitive permutation
degree p 5, then G has a p-block of defect zero.
THEOREM 2 (jointly with P. Brcckhaus) : If G i5 a finite simple grou~

and p! 2, then G has at least two p-blocks.
Using this result, P. Bro~khaus could salve D. A. R. Wallace's problem
by showing that the group algebra FG cf a finite gro~p G over a field F

of characteristic p) 0 has a Jacobson radical J(FG) of maxiaml possible
vector space dimension if and only if G has anormal Sylo1t' p-subgroup.
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Subnor~al subgrouns of infinite soluble ~roups

What are the soluble groups that have at most ·countably. many 2-step

s~bnormal subgroups? That question arose in work with Gerhard Beh­

rendt, a former student of ~ine at Oxford. - Such ~roups are mini~~~

groups (that is, they have a finite subno=mal series in which each

factor is either cyclic or Cp _ far some prime p); further" for each

prime p, Cp~ can occur at ~ost twice as a fa?tor in such aseries;

and, finally, these groups are nilpotent-by-abelian-by-finite and tue

third term of the lower-central series of the nilpotent piece is finite.

From this structure theorem it follows thqt these groups have only

countably m~~y subgroups.

J. B. 01550n Character correspondences in GL(n,qY·

(Joint work with G.O. Michler) Recently, P. Fong and B. SriLivasan

determined the r-blocks of 9-L(n,q) end U(n,q) for r F 2, r-r q.~o.nsider

an r-block B = Bs,n of GL(n,q) with defect group R, and let Ch(B)
(resp. ChO(B)) be. the set of irreducible characters. (of height. 0) in B.
Proposition 1 : There exists a canonical heightpreserving bijection

betweenCb(B) and Ch(BO)' where BQ is the principal r-block of a sub­

group G of G depending on (s,~).

Proposition 2 : Tbe Brauer correspondents b and b o of B and BQ are Moritc

equiv~lent; so the above ..statement is also true for Ch(b) &.~~ Ch(bO).
Proposition 3 : There is a canonical bijection between eh (E ) . and

~ 0 0
ChO(bo). - As a corollary we obtain Alperin's height O-conjeeture far

GL(n,q). - Similar results should hold for the unitary gro~ps. In the

course of the proof a height O-corresponder:.ce is also g-ivenfor ·the

symmetrie groups. The correspondence in Prop. 3 is established using

Green's correspondence and some combinatorics.

~ w. Plesken Irreducible lattices of~ finite grouns

Let K/~~ be a finite field extension of the p~a~ic field ~, R the
valuation ring in K. Group rings RG are investigated with the aim to

describe the epimorpqic images eRG of 'HG and hence the irreducible

RG-lattices, where e runs through the central primitive-idempotents

of KG. In case the p-decomposition numbers ~f G are all 0 and 1 this

problem is reduced to the determinati.on cf son;.e 1N'ell-defined parameters.

A generalization of Jacobinski's conductor formula is proved in order

to have a met~od to find these parameters. Some examples are discussed,

e.g. SL2 (q) for q odd at the-prime 2; M11 at all primes; S10 at prim~ 5,
blocks cf multiplicity 1 or cf cyclic defect.
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L. Puig On block~ algebras Let P be a finite p-group, p a

prime numb~r,and B an interior OP-algebra, that is, an O-algebra,
Ö-free of finite rank, endowed with a group homomorphism P -) B:. 0 being

a complete discrete v~luation ring with quotient field cf characteristic
zero and with algebraieally closed residue class fiGld cf eharacteris­
tic p. Call B 'a block source OP-algebra if there are a finite group G
and a block b of G such that P 1s adefeet group of b (up to isoIDorphism)
and B is a souree algebra of b (that is, there is a primitive ide~potent

j in (OGb)P such that j f (OGb)~ for any proper subgroup Q of F, and
such that B jQGj as interior OP-algebras, where the homoffiorphism from

P to (jOGj).JI. maps u to uj) •.Then, on the one hand the O-algebras cxe
and .B are Morita equivalent, and vertices, sourees, and generalized

decomposition numbers of any OGb-module can be computed from the corres­

ponding B-IDodule. On the other hand, it seems reasonable to conjecture
that the set of isomorphism classes cf block source OF-algebras is finite
indeed, Ci) for any n, the set of isomorphism clas3es cf block 'souree

, .

OF-algebras of O-rank n is finite, end Cii) Brauer's canjecture on the
existence of a function of the defect bounding the Cartan numbers and

Feit's conjectur~ on the finiteness of, the set of isomorphism classes cf
irreducible source modules over a given vertex imply the existence ~f a

function cf P bounding the O-rariK uf block source OP-algebras~

Derek Robinson Soluble groups with polycyclic guotients If a finite
ly generated soluble group is not polycyclic, it ·has a non-polycyclic
quotient group the,proper quotient graups of which are all polycyclic.
Soluble groups with the latter praperty are called just-non-polycyclic.
(JNP). Ev~ry JNP-group i5 finitely generated and abeli~~-by-polycyclic.

Thus the theory of finitely generated modules over polyctclic group rings
is relavant, and theorems cf P. Hall and J. E. Roseblade can be applied

to yield structural information about JNP-groups. 4It
K. 'tJ. 'Roggenkamp

joi~t work with L. Scott) Let G be a finite grcup of order IG( and

Z(G)' =: R the semilocalisation of Z at all rational prime divisors of IGJ .
Denote by V(RG) the group of normalized units in RG. The following two
proplems are considered

P. I.: I.f U ~ V(RG), u ~ G, when is U conjugate to G in QG~, the uni t~
in ·QG ?

P.II.: If U~ V(RG), U :: G, when is U conjugate to G in V(RG)?
It is stated that a large class of simple groups admit an unconditional

positive answer to P.I., among them are An' PSL(n,q), M11 , ~12' the Suzu­
ki- and Janko graupe.
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P. Ir. adlliits a positive answer far p-subgroups of
Go = -l e~TYr"l-1 Gal zt~J for p-odd, for dihedral groups, .

and for metacyc1ic subgroups C2 ffi J C2n, n::> '1 of .Go fo.r p =.2.,-

If G i5 one of these groups, and· if Ais a G.-module in characteristi.c, p,

then the isomopphism problem has a positive solution for any group i~

a?(G,.4) •

r-l. A. Ronan Builäin~s and sporadic group geometries

of the talk was to give a description cf buildings ~. and general'izations

thereof pertaining to the sporadic simple groups. we discussed the de­

velopment of same cf these ideas in roughly chronological order, begin­
ning with buildinss, th~n describing the work of Buekenhout on geometrie

amalgams using not just generalised n-gons as for buildings, but 'also

. complete graphs. Then we discussed the recent theorea of Tits sho~in~

that (almost ) all" geometrie' amalgams ef generalized' n-gons·· are '. c. overed

by buildings. In con~lusion we discu5sed geometries built from 'p-Ioeal

subgroups of the sporadic groups which in some cases are, ·and.' i~ ...sqm~

cases come very elose to being, amalgams 'of generalized polygon~.·r

P. Row1ey Automorphisms ,af trees
..

Supp~se G ~s, a g~~u~~with

subgroups P l and P2 'satisfying

i) <Pl,P2")' G; '11) ~11'lP2 daes not contain any.normal·;-Fl;of G

iii) P i /02 (Pi) is a dibedral group of order 2Pi', :Pi··an odd~priine, i*1,2;

.iv) PI" P2 i5" a Sylow 2-subgroup of Pi' i = 1,2. " " ~',:

If I under these assumptions IfPL,P2 ~ !- l3}, then either' .- Pi 1s "PI..:closed
or P

2
is P2-closed. ... ':..

Peter Schmid Lifting irreducible modules of p-solubl'~',gro~I?~" ,':, ".

Let p be aprime and let G be a (finite) p-soluble graupe The celebrated
Fong-Swan theor~~ states that eV9ry (absolutely) i~reduqible p-modular

cbaraeter cf G ean be lifted to character~s~ic.0 •. ~t ~s.:,unI?-~~~'ss~Y·ito

assume spiitting fields : Theorem: Let (K~R,k) pe a p~odul~r:~~yst~~

(with R complete). Let W be ~ irreducib~e ~~-modu~e•.Then'there ~x~~ts

a .KG-module V lifting W. l-1oreove:r, V is uni~uely dete~m~ned (u~:~e

isomorphism) by W provided p i5 odd and ~ .is unramifi,ed ovep .4~ •

This should be compared with the surjectivi ty cf, th.e dec9~l?~sition ',map

(for arbitrary finite groups) whieh likewise h?lds,. w~~ho?t.ass~ing,..Fhat
the fields are large enough (Che~alley, Dres~). The proof .is, b~s~~,~0I?­
recent work of Isaacs and the (simple) observation that the p-rati~n~l

characte~s are precisely those which can be realized.over unrami~~ed_.

extensions of ~.
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P. Schupp

Given a finitely generated group presentation . G =<·X~R), define t~e

word proble~ WeG) to be the set of all words in XxI which represent
the identity of G. Anisimov raised the question ". I.f ~.v( G) is a regular
or contegt-free language in the usual sense of for~al language theory,
what can one say about G algebraically 'j''' This questian has t~rned

out to be very fruitful. It is easy to see that G has regular word
problem if and only if G is finite'.· In joint work, Dave r-luller and I'

bave shown that a finitely generated group is virtually free if and only
if it has context-free word problem and is accessible. (The last con­
dition is surely redundant.) The proof uses the theory of ends. Natura~

subclasses of the virtually free groups correspond to natural subclasses
of context-free languages'.

E. Scott Finitely presented infinite simple graups

Tbis is a discussion of work which follows on from R.J. Thompson's
paper in "Word Problems Ir" edited by W.W.B.oone and G. Higman and from
G. Higman' s work in "Finitely presented infinite simple groups". number 8

in the Canberra Notes series. The groups Gn 1 constructed by G.
Higman are extended, inside R.J.Thompson's group, 'by certain subgroups H
of the infinite wreath product Sn_l(wrSn_l)~ ia such a way that if H

. is finitely presented then so is <Gnr1tH) , and ~he commutator subgroup
of <"Gnrl,H:> is simple. 'n'hen the commutator subgroup has finite index
we have a finitely presented simple group. We ean choose an integer m

, ~

such that the split extension p~'GL(n,Z) is a subgroup o~ Sm_l(wrSm_~

of the right type and such that the commutator subgroup of
< Gm,l,~n.G~(n,~);> is a finitely presented siffiple graupe .Thus, any
linear group can be embedded.in a finitely presented"simple group.

D. Segal ~ isomorphism problem for polycyclic groups

It is known that there is no uniform algorithm for deciding whether an
arbitrary pair of finite presentations of groups present isomorphie ones
or not. It i5 therefore of interest to develap algorithms which decide
this question for finite presentations of restricted classes of groups.
I have constructed such an algorithm (in joint work with N. Maxwell)
for the class of polycyelic-by-finite groups. The algorithm is ffiodelled
on that which sol~es the isomorphism 'problem for nilpotent groups
(Grune.wald-Segal 1980), but is eonsiderably ILore .involvec.. The main
steps are: a) Effective eonstruction of all inequivalent f1 semi-simple
splittings rt for a "splittable" polycyclic group; b) effective loeation
of a f1 splittable" subgroup of finite index in a polycyclie group;

c) A procedure for deciding whether polycyclic subgroups cf GL(n,ß)
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are conjugate or not.

Some of the details rr:.ay be found in my book "Folyc;yclic Groups"

Cambridge University Press 1983.

R. L. Snider Division r"ings cf fractions of Froup rings

"Theorem: If G ~~d H are firitely generated torsion-free nilpotent

"groups such tbat tb~ division rings cf f~actions cf their group rings

are isomorphie, then G and H "are i~omorphie.

R. Solomon Simple grouEs of 2-rank 2 "revisited

4!t~ finite simple group is~ if by signalizer functor methods it may

be s?own to have a presentation cf Coxeter-Steinbe~g-Tits type. A finite

simple group is ~l if by Thompson-Bender methons combined witb Brauer­

Suzuki-Feit methcds it may be sno\..rn to be a split BN-pair of r?1lk 1 ,er 2.

The Classification Theorem asserts that eyery finite. simp~e ~group is

eit~er large or s~all (except for approximately 26 errors). The Goren­

stein-Lyons Large Reclassifieation Projec~ is aimed at proving tbat eve~

si"mple group of p~local p-rank ~ 3 is large. The· Sma1l Reclassifica­

tion Projeet for p = 2 includes the revised ~reat~ent cf simple gr~ups

of 2-~ank "52, triumphantly achiev~d by Ben~er and Glauberman in the

dihedral ease. The Bender approach applied to the semidih~dral-wreathed

case suggests the dichotomy: H = CG(t) is maximal in" G (U
3

(q) amd

.MIl cases) or He M with F~(M) a p-group (L
3

(q) ease). Aschbacher,

Gilman, and Solomon have established tbe following proposit~on by

tfloc:-a1" arguments: Theorem: LetG be a finite simple group" with semi­

dihedral or"wreathed Sylow 2-subgroups. Assume that.every proper simple

section of G is known. Then either G ~ L
3

(q) or·· H = CG(t.) "i-s

maximal in G; H = (L X O(H))8 with S a Sylow 2-subgroup of G,

~L~ SL(2,q) and O(H) an abelian or Frobenius TI-subgroup. Moreover,
ei ther O(H) is a cyclic subgroup of Z(H) or .,H' is a TI-subgroup. cf
G.

" .
·U. Stammbaeh On the eompcstion factors cf principal indecomposable

modules Let G be a finite group'and k~the field ~ith p elements, p{tGI.
Denote by J the Jacobson radieal of kG. If S i5 a simple module with

projective cover F, let ~(S) denote the set of Isomor~hism classes of
simple modules A appearing as a direct summand in JP/J2p. Clearly, "

A E J (8) if .and only if Ext~G(S,A) f: o. We have

a) (Pahlings, Stammbach) /l r.. A f\ z: S 0pp' C. S here
A&~(n

ts = -Lx e-G;" xs = s for all seS}.

b) If G is p-solYable and if L. A f L.. S / then Ex\JS,A.);Hom(C/C/0~A:­

where C = t:::.. A " t:S.
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Result a) strengthes a theorem cf Michle= and Willems; result
generalizes a theorem cf Gaschütz (8 = k).

b)

C. Y. Ta!1g Cenjugacy separability cf certain one-relatar groups

It is well-kno~m that one-relator graups need not be residually finite

(RF ). However it is conjectured by G. Baumslag that one-relator ~~oups

with torsion are RF • A number of such groups has been proved to ~: RF •
In view cf Baumslag's conjecture and B. B. Newman's resu1t that one­
relator groups with torsion have solvable canjugacy problem it i5
n"atural to ask which one"-relator groups wi tp. torsion are conjugacy
separable.(c.s.). Using the concept of potency we show that groups Wi~
the presentation <:'a,b;(atbm)t> are c.s •• It \-IQu1d be interesting

1 f. m t "tc know whether (a,b ;(a- b ab ) ~ t > 1, is 6.S ••

J. G. ~omp50n ~ characters cf finite groups via the Riemann-
"~ theorem Professors Mennicke and Gaschütz have indicated the
relevance cf work of Eichler (Einige Anwendungen der Spurformel, 1967)
and of Chevalley and Weil (Hamburger Abh. 10, 1934~ and 11, 1936) to
my subject. - I1' (is commensurable tllith PSL(2 ,Z.), the normal subgroup
A of"" r 1"s said to be anomalous it A is generated by its ele~ents of
finite order tcgether with its tinipptent elements. If X i5 of finite
index in '-, G(X) denotes the graded ring of modular forms associated
to X;. Gk(X)::; {.f ; _f· 18 holomorphic on "~ and at all cusps and

. f(~;: ~) = (er +d)kf(l:") tor all (~ ~)t t;X J
Then Gk(X). is a module tor rix (provided 'X "is normal in '-), with

character ;tk =" X' k
t

r;X. Vle say tha~ A is good iff. whenever
A CX41- with X finite, the character "'k'-X is rational valued

, I ,

for all k =2, 4, ••• ." Then with a possible proviso concerning unipo-
tent elements, we get a result :

Theorem: A is good iff for every element ~Grwhich is either"uniPote4lt
or of finite order, ~2 e A.

In any case', if C = <c> 1s the cyclic group of order n, and' for each
.m(n, Cm as the subgroup of.C of order m, and if X 1s a rational valued
character of C; tlien by Möbius inversion,- we have

X(c) lfn( 'Xfc ,lC ).tm where t lil d7n r (d) ('1 (dm/n)!Cf (d)
m m ~,~

where r ,~ are. the Möbius and Euler functions, respectively.
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F. Timmesfeld Tits geometries and parab~lic systems in finite groups

A paaabolic system'~ of the finite 'group G is a system of subg~oups

Xi ' i S I = {l, ..• ,nI and satisfying
1) G = < x. ; i es. I > /: <X

J
.; j G Je I> ;

1. ~

2) (1 x. C ontains a Sylow p-subgroup S of G ;
1. ,

3) 1[. = OP(X;/O (X1.')) are rank 1 Chevalley groups in characteristic p;
_J. p4 P .

4) X.. = 0 <X.,X .>/0 (X. ,X.) 1.S a rank 2 Chevalley group in. Character-
J.,J 1. J P 1. J

istic p for i I j.

The diagram LI cf lj. is defined in the usual way.· If P =.' 2 and.a has

only"'single'''bonds Q.' characterisation of "f>' and G was giv.en. This has
lead to an alternative c1assification of Tits geometries of öharacter­
istic 2-type and to a classification of Tits geometries, all the rank 2
residues of which are desarguesian projective p~anes of even order.'

s. Tobin The lower central chain in groups with exponent.4

[ QnG, d"nG]ror" ai~"~·:~ 4.
• • .. 1 • '~ ~ _.

Let .f1G. G, 'ri+1G = (~G,o-I define the lower central. chai·n.ip.·a

group G•. Let.G have exponent 4. Then it is known that

i) (02G)2 :.cf4G, and hence (TnG)2 ~ Yn+2G for n '~' 2.

ii) (·7r4G.)2 ~ raG, and hence (O'nG)2 ~ On+4G for n,~: 4.
iii) There are grcups G in which

. 2
( '2G) . t r5G

( "I'3G)2 J r 6G

Theorem If G has expon~nt 4, (OnG)2

This result is best possible.

Corolla~ : Let B(n)

rators, then 0kaen)

Conjecture : (okB(n))2

be the Burnside group cf expon~nt ~'w~t~ p gene­
i5 elementary abelian whenever 2k ~ 3n - 1.

~ <:1> whenever 2k:- 3n - 2.

M. R. Vaughan-Lee An aspect of the Nilpotent ~uotient A1porithm '..

Let G be a group with generators a1, •• ,aIi ·and·relations . ,.. '., , ';:'-.
P at.." .. , o(i,i+l- .('i" 1 ~ .

.a i a i +1 a i +2 ••• an' _ 1. 5 n ,
. .(!';/~~ p~;' j., P'Jj'l" . -,

aia j aja i ai+l-ai+~ ••• an' ! J < 1. <S.. n. . '
. _. n . - . '. .. " "

Then G i5 a p-group of order at most p . A \%rd in. th.e generators...is-<..{ .{ . ,... ~ ..:. ,.'.
normal if it is of the form all a2 '\. .• · an.... with 9 ~c<.. ~ p.

Any ward in the generators can be reducea to a ~ormal ward by the

colledtion process. This entails systematically replacing subwords of
the form a. p . and ·a. a . wi th i ~ j with the right hand side "~f' the

1. 1. J
corresponding relation. If the ~rder in which these substitutions are

to be made is specified by some algorithm then the co11ection defines
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a product on the set of normal words: Hrite one ",'lord a.fter the other
and eolleet. It 1s weIl known that G has order pn provided this

produc~ satisfies the following associativity conditions

(aiaj~ak ai(aj~!i for l~k < j < i ~ n,
. &j(ak -) (ajak )ak for 1-:: k <: j ~ n,

(a~P)aj ai(aiP-,la) for l~j.;;:i -=.n.

We show that if G is a d-generator group then it is'sufficient to check

the above conditions when k d for the presentations that arise in

the nilpotent quotient algorithm. In the ease ef B(4,4) for example,

which has order 2422 and class 10, this reduces the number of con_~
sistency checks frem 168237 te 82062. ~

P. J. Webb Character tables of the~ ring

Two character tables are associated to the Green ring A(G) of kG-mo­
dules, where k i8 a field of characteristic p. The ,first centains the
values cf the distinct homomorphisms A(G) ~C on the indecomposable
modules, and was considered by Green. The secon~ table satisfies a set
of orthogonality relations with respect to the first which extend the
usual Brauer orthogonality relatimns, and this was described by Benson
and Parker. Certain coefficients arise in the relations which are
analogous to the orders cf centralizers ef elements cf G. We Sh0W

that these ~oefficients satisfy certain arithmetic properties, for
example cf divisibility, and give information which allews them to be

computed rather easily. The character tables have ~ n~ber of uses.
For example, they" contain complete information about tbe cohomology
of the modules from wbich they are constructed.

B. A. F. Wehrfritz Nilpotence in skew linear groups

We discuss the origins and consequences of the followi~g theorem: e
Let n be a positive integer, D a locally finite-dimensional division
algebra of chara«teristic p ~ 0, and G any subgroup cf GL(n,D). Then

J(G)/l~(G) is locally finite, and its p'-part i5 finite ef order

dividing n! ,if p = 2 or 4 divides p - 1, and dividing 2n n! other­
wise. - These bounds are essentially the oest possible fe~ every n
and p. - Here leG) is the hypercentre of G and J&J (G) the l...} -tb:
term cf the upper central series cf G~

Berichterstatter o. H. Kegel.
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