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Die d~esjährige- Gruppentheorietagung stan·d wieder unter

der Leitung von Prof. W. Gaschü.tz- (Kiel)" Pro:f. K-. W.

Gruenberg (Londonl ~d Prof. B. Huppert (Mainz). Es haben

48 Mathematiker' teilgenommen; die Hä.lft-e davon kam aus

dem Ausland. )1 Vorträge wurden gehalten, die sich mit­

neueste~ Erg.ebnissen aus verschiedenen Gebieten: der

Theorie der end1ichen sowie der unendlichen Gruppen be­

faß.ten. Die vortrags:Creie Zeit wurd'e z~ :intensivem Gedan­

kenaustausch und angeregten DisRus'siC?n'en genutzt.
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J.L.ALPERIN: On the Brauer eorrespondence

Let G be a finite g~oup, F an algebrai~ally closed

field of prime characteristic p, Q ~ p~subgr~up of

G and H a subgroup o~ N(Q) containing Q C(Q)

Let band B be block ideals of the group algebras

FH and FG, respectively.

Theorem: B corresponds to b· under the Brauer cor­

respondence if and only if b as an F[H~H]-module is

isomorphie with a direct summand of the restrietion to

H- H of the F [GKcß -module B.
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-A. ASTIE: Characterisation of transitive permutation

gro-ups of' odd order which have minimum rank

A permutation group is of' rank r if it is transitive and

the- stabilizer 01' a point has exactly r orbits. For any

odd integer n, the minimum rank, denoted r n , of a

(transitive) subgroup of odd order of Sn is computed;

and the whole se~ o-f' subgroups of odd order ~nd minimum

rank r which are maximal in S is determined.
n n

D. W. BARNES: Firs.·t cohomoloß'Y groups of p-s'(iIub1e groups

I ahall prove the following' tw~ theorems:

Theorem 1: Let G be a ':e-inite p-s.oluble group and let

A be an irreducible 2Z G-module. Then H
1 {G,A}' = 0 if

P
and only if' G has no complemented chief factor isomor~

phic to A.
Theorem '2":~' - 'Let· G' be.. a fini te group_. Then G"~' fs' --

~ ............ . - ...; '"

p-supersol.ubl~ - (th~t is, every chief' factor of' q: has

order equal to p or re·Iatively prime to p) ,i~ .and only

i:f H.1'(G,A); = 0·-. for every irre'ducibl~ ZZ G'-module A of'
,p-

d'i.mension greater than 1 •

F/R , Fis .given

are Nielsen equivalent.

vi th R 0< = S •

A. 'M'. BRUNNER: NieIsen ineguivalent presentations of'

~ one-re1ator grouEs

Let. G' be a grauPe Two presentations

as factor groups of a free group F

if there is an automorphism 0< of F

The main purpose o.f this le~ture is to publicise an. example

of a one-relator g~oup with an infinite number of'" Nielsen

inequivalent one-relator presentations. This answers a

question raised by J.McCool and A. Pietrowski. The example
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is a group G defined by the presentation <x,y ;
(where V

V denote~'v-lwv) , and the presentations

x
2ky

2
'P

k
: <x,y ; x = x > , k = 0, 1 ••• The group G

other Nielsen inequivalent presentations as weIl.

In another direction ther~ is the following problem: Let

BS denote the group defined by the presentation

<:x,y ; y-1 x 2y = xJ >_ Is the presentation associated with

( 4 -1 2)the generating pair x , Y xy I three-relator?

R. M. BRJANT: The verbal topology of a group

Let w1 ' v 2 , •• , w~ be words from a free group F. A group

G i9 aaid to satisfy the d~sjunction w
1

vw
2
v. e'lWn if, for

all fE.Höm(F,Gl , Vif = 1 for some i.

Question: If G satisfies the disjunction w,V v2v•• vwn.,

.must some ,v
i

·be a law of some section ulK with IG:HI
and K both finite?

Theorem: If G is a' li~ear group or a 'finitel~ gen~rated

abelian-by-nilpotent group,' then G .has a 'discriminating'

subgroup 01' finite index.

(A'group G is discriminating if the only d1sjun~tions

that G satisfies have the :Corm w
1

vw
2

" •• vwn ' where some

Vi is a law of G.) The proof uses the verbal topology

defined for any group G, wbich is similar to the Zariski

topology for a linear'group.

J. D. DIXON: Rigid embedding of simple Lie groups· in GL(n, a:)

Let E:= M~t(n,~) (nxn-matrices over a:) and let SeE.

Define Fix(S) := (ö e GLa:(E) I st'~ S}. I:f S E 'GL(n,tt)",

then Dieud~nn' (1949) has shown that Fix(S) equals the

group R ('rigid mappings') generated by 'translations'
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x.----+xa t x.--.ax (a€ GL(n,et» and 'refleetions' x .............x'

(transpose). Since then it has beenproved for a number of

dif~erent sub~ets Sand various fields in plan of ~ that

Fix(S) is a subgroup of ·R • Using results 01' Dynkin (1952)

we can prove the fol~owing

Theorem: Let G be an irreducible Lie subgroup of GL(n,~) ..

Then·_ Fix(G) is a subgroup- 01' R except (possibly) in the

cases: G i5 of' type Ar and n =- 4 or G is 01' type

B and~ n = 2
m

(m ~ 2 ) •
m.

J. L. DYER: Fi.:-nite Automorphism S'eguences

Let A('G) deno~e the automorphism group of a group G,

A2 (Gl := A(A(G}} , ••• and le.t I':G~AtGj be defined

by I(g) (x-) = gxg- 1 (-g,x G)-. If I is an: isomorphism,

G is termed complete •. An automorphism sequence-

G,~A(G)~A2(G;)~••• i8 finite if Ar-(a.-):LS com-.

p~ete.- A theorem of'- -Wi.elan-dt s-tates that the automorphfsm

sequence of a f'iriite eenterless group is finit~; and there

are two conjeetures, due' to G. Bawnslag, concerning possible

extensions of Vielandtts theorem:

Conjecture A: A sufficiently symmetrie group has a short

automorphism sequenc-e.

Conjecture B: A ~oFsion-f'ree finitely generated n~lpotent

group has a periodic automorphism se-quence.

Results supporting these conjectures a-re as follows

(henceforth, F is'a free group' of' rank n , wi th 2 ~ n < 00):

1. (Dyer, Formanek) A(F).' i-s complete.

2. (D,F) Let C be ~ characteristic subgroup of' F, s.t.

G" : = F/C is eenterless and residually torsion free .ni1­

potent. Put K( G) : = Ker (A( G) ---+A{G/G' »). Then A( G) is

complete: if' K(G.)/I(G) i8 centerless and' residually nilp.

3. (DfF) If R is characteristic in Fand F/R is re­

sidually tors:Lon free. ni-lpotent, then A(F/R'l is complete.
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4. (D,F) With G:= F/(F,F~ ,A2
(G) is complete.

5. (D)' The groups GL(n,7Z) and SL(n,1l) have :finite auto­

morphism sequences~

.6. ( D) With G: = Zl: * 1Z3 ' Ai ( G) ~ A j ( G ) imp1 i es i' = j •

R. FOOTE: Finite groups of co~ponent type

A survey of· recent results in the theory of finite· gro~ps

of compon~nt ~ype is presented, and in this perspective

the following result of the author i5 discussed:

Assume G i8 a finite group,'L ~. 2-co~ponent of CG(t)

for some involuti9n t i~ G with L!Q(L) ~ L2 (q) o~ A7~

for some odd integer Cl' and L 1s ma~imal (in a moqified

form of the component ,o'rdering)"; assume the unbalanced

2-compopents of th~ centra1izers of·involutions in .G

satisfy the abelian core property; then one of the follow­

ing holds:

il L Q.' L(G)' -

ii)- 3 A ~ L(G). vi.th A # At ancr L = CAAtCt)(00 )

iii) ~M(G) is simple of sectional 2-rank at most' 4 or

F'* ( G) ~ s4( ,4 ), L 5 ( 2 ), u5 ( 2 ), Hf. s .0 r He.

W.GASCHÜTZ: Untergruppenkriterien für abelsche Gruppen

Es sei F die freie ;abelsche Gruppe a~f' {x")(2' ••• }
und W Lw.x. ~ F , wiE ~ , w. = 0 für fast alle i

J. ::L ].'.,

w heiße Untergruppenkriterium für eine abelsche Gruppe

G , wenn - wie z".,B.- bei w = x, - x 2 + OX
3

+... für alle

G - aus 91 # K ~ G und L: wiki E K für alle k i E K

folgt: K ist Untergruppe von G. Es wird bewiesen:

G habe den Exponenten e und es sei G F~2 • Dann ist

w Untergruppenkriterium für G genau dann, wenn

(~w. - '1, e) = (e, w" ••. ,~., ..• ) = 1 (~. : w. auslassen)
],.. ].. ]..]..

für alle i und für e = 0 W # x
1

+ x
2

' und W ~ -x, - x
2

ist.•
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J. A. GREEN: Rational blocks for linear groups

Let F be a field, G ~ GL(n,F) a linear group, and

A = A(G) the algebra of polynomial functions (= regular

functions) of G into F. The group multiplication map

GxG~G induces· a map f: A~A <8 A , wi th respect to ..

which A becomesan F-coalgebra, with co-unit .&A

(in general t :fa-r x € r = FG t G.
x

: A----..F is the ev~luation

map :ft---+:ffx):).• Then r: = Hom{A,F}. become·s naturally an

F-algebra, and r i5embedded- in r 0 by x~·t.x.

Every rational l-module V (i.-e. V i5- a loc'al1y fin·ite

r:'module-,. whose coef:fi'c'ien-t functions all lie in A). can

be made into a' ro-module; :for any two rat ional r -modules

V. ,V' one has Homr(V,V") = HomJ:,~V,V') • In this sen"se

~ iso a kind of 'closure' o~ the.group algebra r, which

seems useful in the study of' rational [' -representations.

A itsel:f is, as everyone knows, a 2-sided rational r­
module;- blocks BI Cio) are de:fined in terms o·:f the (uni9ue)

decomposition .A = ~"Ai into inde~omposable 2-sided'sum­

mands Ai. Each such Ai correspond~ to a prim~t~ve

idempotent R~ in the centre of Po which is uniquely

determ±ned ~y Ai AEi EiA

K. W. GRUENBERG: Arithmetic guestions connected with free .

presentations of :fini~e groups

The le.cture is a survey o:f known results concerning the

nurnber of generators ana the number o:f defining re1ations

of a: :finite group. This" material is part o:f chapters 5, 6

7· of my CBMS bookl.et on 'relation modules (AMS 1976). The

lecture ends with some unpub1ished material conce~ning

H'(G,MJ.
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N. D. GUPTA: A problem of R. H. Fox

Let R be anormal subgroup o~ a non-cyclic finitely

generated free group F and"let !, ~ denote, respect­

ively, the augmentation ideals o~ the integral group rings

ZF", ZR • Then F(n,-R) ':-::' F r\ (1 + ~~) (n~ l) i8 anormal

subgroup of F whose identification ±s a longstanding

prob1em of R. H. Fox (1952). F(n,R) i's knoWn in the

fo11oving ca,ses:-

i) n 1

ii). R F (Magnus)

iii) n 2 (Enr:i.gat, Hurley}

iv): R F" (Gupta, Gupta)

Bere ve are able to pr~ve "the

Theorem: If rank F = rank "R/Rnt2 (F) , then-

-"("n,R) ·=·IR([R "r (F)'", Rn't ('Fll't ,(R» , wheren n n+ "
i8 the isolator.of 5 in R. In particular, the

fication problem is solved for finitely generated

F/R •

~ HARTLEY: Soluble groups satisfying Min~n

IR(S)

identi­

periodic

J _

It has' been known for some time that metabelian groups

satisfying Min-D (minimal condition on normal subgroups)

are coUntable. An example of a soluble group of derived

1ength 3 'vhich 15 uncountable but satisfies Min-n will

be discussed.

C. R. LEEDHAM-GREEN: On p-groups of maximal class

This is jo~ot work vith Susan McKay. We produce a classi­

fication of groups of' order pO" and class 0-1 subject

~o certain emaIl edge effects. We construct an io~inite

c1ass X of groups of' order pD and class n-r and ask
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whether these groups are 'dense' in the class of groups of

order- pn and class n-r; more precisely, does every

group P 01" order pn and class n-r have subgroups H

and K with 0'4 K , and \K\ and Ip:Kl of order bounded

by functions of p and r alone, such that K/H c X ?

Since the groups in X have solubility length ~ 3 , this

would bound the solubility length of P in terms of p

and~ r alone.

We have affirmative results for r = 1 and partial results

:ror r = 2 • The gro':!psin X are constructed- using easy

result"s in nwnb~r theory, differenc'e equations, and homo­

logical algebra.

J. C. LENNOX: On groups in which every subgroup i5 nearly

subno·rmal

1'he following resu-lts are discussed:

Theorem A: Sup~ose G is a group and there exist m n

with IHn:H'~m" for all finitely generated subgroups H

of G. Then G is a finite by nilpotent group and there

exists a f'unction JA such that /tf(m+n) (G)J ~ m!

Theorem AtI
: Suppose G is a group and there exist r, s

such that each finitely generated subgroup H of Gis.

subnormal of defect at most r in a subgroup of index at

most s. Then G is finite by nilpotent and

IG : )r(r+s)(G)/ ~ (S!)';\(s) •

Here, for a group G, r (G), t< (G-) denote the n-thn J n
terms of' the- lover and upper central series respectively,

and if' H is a subgroup of' G, H
n

denot-es the n-th term

of' the normal closure series of' H in G. A(S) is the

number of' primes ~·s

                                   
                                                                                                       ©



- 10 -

F. LEVIN: Residual1y free one related groups

G. Baumslag has sho~ that if F2 is free of rank two and

f(F2 ) is an isomorphie image of F 2 , then the free pro­

duet of' F
2

and 'f (F
2

) with u e F
2

.amalgamated with

f{U)E F
2

is residually free when u is not.a proper

power. He then asked if this free produet with u €F
2

and Vt'f(F
2

) amalgamated were residuallyfree, where u,

v are arbitrary elements whieh are neither powers nor

primitive. In this report we answer this question in the

negative by eonstructing an example. ·This is a joint work

with Benjamin Baumslag.

J. MENNIC.KE: On Pieard' 5 modular group

Consider the group G = PSL2 (Z [i]) " a,nd i t s eongruence

subgroups . NT , where t is a prime ideal. of' 1l [iJ • For
~

the study of the groups Nr , some geometrie techniques

are developed. As a by-result, the multiplicity fbrmulae

of Heeke-Eiehler fOT the operation of PSL2 (p)-

<2 , J " p> / Np on N;b' are 'recovered.

G. MICHLER: On vertices of simple modules in p-solvable

groups

D is abelian.

i5 the exponentthen Y{n}

Theorem 1.: Let M be a simple FG-module of the :fini~e

p-solvable group of charaeteristic p '> 0 vi th vertex

vx(M) =G V • Suppose M is contained in the block B of

G with de:fect group 3(B) =G D • If z(n) denotes the

centre o~ n, then

a) z(n) ~ G V

b) z(n) =G V i~ an~ only if

I~ n i5 a positive integer,

of the highest p-power dividing n.
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Theorem 2: Let G be a p-solvable g~oup with v( 'GJ) = a ,

and let F be a spli tting field of' characteristic p > 0

for all subgroups of G. Then

V(dimFN) = a - V ( Ivx(M) \ )

for any s~mple FG-module M

Both results are obtained in Joint work with lf. Hamernik

(Giessen) and strengthen classical results due. to P. Fong.

D~ PERRIN: C~des and permutation groups

A (bip~efix) code is a set of words over a 'fin~te alpha­

beth X which is the basis of a submonoid P of the f'ree

. monoid X~, satisfying:

'i)

'~i)

iii)

uv , u € P~v ~ P

vu , u E P ~v t= P

V u E. Xtt: 3 n E.]N' : u n ~ P

One defines the d'egree. of' a fiui te code C to be' the com­

mon inte.ger n such ,that x n
€ C for every x E. X • The

group of' the code may then be def'ined as the group of all

permutations, ,f of {o, t , ••• , n-1) suchthat ,fE-X~

and itf. = j- if' and only if xi:fxn - j € CK
•

One shows that this definition does not depend on the let­

ter x chosen; the main resu-lts on the group G(C) of a

code C are as~follows:

Theorem (Perrot): GtC)
existß a code D with

is imprimitive ~f and only if there

C*c nf#" c X·" •

'Theorem: G(C) is 2-fold transiti'\ewhenever it is primi­

tive and C ~ xp
•

One may'show by' means of examples that G(C) may happen

not to be more than 2-transitive and that such highly

transitive groups as the t1athieu group Mtl may be the

grou~ of a code.
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A. RAE: Elementary abelian p-groups acting on p-soluble

groups

This is a generalisation of Hall-Higman's' theorem 'B' to

non cyclic operator groups.

Let p and q be primes and a be the ord,er o:f p mod q.

The we say that q is bad (with respect to p) i:f the

lowest common multiple of a and p is q-l

Theorem: Let p = 2 and G = 0P'PP' • Let A be abelian

of type p - p acting on G and [A,G] 4- 0p f P • Suppose

that no bad primas divide IG/o , land that G hasp p
abelian Sylow p-subgrou:ps. Then, if V i8 a :faithf'ul

irreducible <lAG-module where char € = p , VA contains

a copy of tl~.

An example is given to show tha~ if a bad prime divides

IG/o , I,. then (:for any prime p) VA need contain nop p
indecomposable 5ubmo~ule of dimension greater than p.

D. J. S. ROBINSON: Groups with finite automorphism groups

If C i5 the centre of a group G and Q:= d/e there

is an exact sequence Hom(Qab' e)~Aut G ~Aut e x Aut c(b.)

where A is the cohomology class of the central extension

C>-+G~Q • This ean be used together with s~andard theorems

in the cohomology of groups to prove some new resulis about

groups whose automorphism groups are finite. For example:

necessary and suffidient conditions are found :for an abel­

ian group to' be isomorphie with the eentre of a group whose

automorphism group is finite; a group is constructed such

that Aut G i5 finite but Aut C is infinite.
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K. W. ROGGENKAMP: ~rojective geometries for group extensions

Let G be a (finite) group and 5 a simple ~G-module.

Let o( ~)e be the iso~orphism classes of group extensions

l~Sn~E~G'-'-':" , n E. :N • which are essential. Then

(Gruenberg) there is an order preserving bijection between

( ~. )e" and the projective En~G(S)2space o:r :rinitely

generat~d En~G(S)-SUbmodules of H (G, S)-.

G. ROSENBERGER: Anwendungen der Nielsenschen Ktirzungs­

methode bei Gruppen mit einer definieren-

den- Relation" .-

Satz ,: Sei G = <a" b, t •.• ,a" t b l(Wl(a1bl)~. (W (a ,.b· »'f = , >-. qq. qqq-

Ci ~ 1 , t ~ 2 , Wj ( a j ,.bj) F 1. für j = , ,•• ,. q • Dann "können

wir ~n endlich v~e1en Schritten entscheiden, ob eine belie­

bige Gruppe mit ~iner def±ni~~~nden Reia~ion zu G iso­

morph ist oder nicht. Weiterhin gilt:

aY G ist Hopfsche Gruppe.

b) Die A~tomorphismengruppevon G ist endlich erzeugt.

ru-r q = , wurde dieser Satz von S.· J. Pride bewiesen. Für

q~ 2 beruht der Beweis auf' der Einführung eines. geeigneten

Längenbegriffs und der Anwendung der Nielsenschen Kürzungs­

method·e. Mit Hi1fe dieser Methode wird gezeig_t, daß G ge­

nau ein T-System be'sitzt~ Die N'ielsensche Kürzungsmetho.de

erlaubt bei Gruppen mit e1ner definierenden· Relation auch

Au~sagen zu Untergruppenproblemen und zum Problem der Zer­

legung in ein freies Produkt mit Ama1gami_ z.B. gi1t

Satz 2: Sei· G =<a ,.b- f{Rfa,b»"t' =,>, 't~2, R(a,b) # , •.
Genau dann ist G = H', * H2 mit H, # A F H2 ' A F l und

. A
A zyklisch, wenn ~

G=<x,yJ::(xm)--<oty~~••_.(xm)CVy r l t = 1), r~l, m~2
~ #: 0 , ()i # 0") für i t,. •• , r •
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L. L. SCOTT: Matrices and cohomology

A theorem of Ree-Ri~mann-Hurwitz on permutations is

generalized to matrices, and the main ingredient of the

'proof has several consequences of a homological ~ature.

Specifically:

.Theorem: Let- G be a group acting linearlyon a finite

dimensional vector space V. For x an element or sub-

group of G

<Xl ,... ,' X m,>
set v(x) = dim(V/Cv(x». ,'Then :lf
w1th x, ... x m = 1 , ve have

ci =

m
~1 v(Xi )' ?- v(G-). + v(G lfE

) (G~ = 'G' acting on V(-dual»'

The proof_has,m~ny.ramificationsfor the' theory of cohomo­

10gy and relation modu~es~ For example, the cohomology of

polyhedral groups'with arbitrar-y coef:ficients (trivial Qr
. '

'nontriviaT action) i8 compl~tely determ1ned in all dim~ns-

ions, and a theory of polyhedral relation modules is devel­

..loped.

D. SEGAL: The residual simplicity of certain modules

We use Krull dimension techniques to prove the

Theorem: If" G' i5 a finitely generated 'nilpotent group

and M is a finitely generated ZG-module,. then N is

poly-(residually simple) as a ZG-module.

The motivation is that one can deduce a number of group­

theoretic' results a1:>out f'. g. a.1'tgroups, for example

that if H i5 any subgroup of such a group, then.~he

Frattini subgroup of' H- is nilpotent.

•
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D. SEGAL: Irredueible representations o~ finitely

generated nilpotent groups

Let G be a f. g. nilpotent group and k a field.

1) Then every primitive ideal o! kG 1s the kemel of

an irredueible representation of Gwhich is induced

:from an irreducible representation o':f an abelian-by­

finite seetion of' G. So if k i5 algebraical1y

c1osed,_ then every primitive ideal or kG is the

ker,nel of' a mon"omial irreduc'±bl.e re.presenta-tion.

2} We give an example of' a primitive irreducible repre­

sentation of' G of' infinite dim'ension (counter­

exampIe to a suggest~on' o·f Zalesski)~.

J. TAPPE:' lsoelinic' groups and projective repres'entations

The :foIlow1ng theorem is proved:

Two ,fini te groups wi th isomorphie central -fac.tor .groups

are isoclin~c ±n the sense of' p. Ha1l', if and orily if the

irreduci-b-le complex. representations of' bot.h groups induce

the s-ame irreducibleprojeetive representat.ions on the

centra1 factor groups

This yields a unified proo:f of' results of p. Ha-lI,

J. C. Bioch, and- M. R. Jones and J. Wie-gold~.

M. TYRER JONES: Direet decomposition-of certain non­

Hop:fian groups-

I am constructing a f. g. group G such that

G G'" G)( G l< G , but G F'G><G . The orrly di1'ficu1ty i5 the

non-isomorphism, and: I have d'on! enough 01' the proo1' to be

confident that I can f~nish it. I a~ also ~onfident that

the construction easi:ty g.eneralizes t"o- cons-truct a group

such- that-,_ g1ven- ~ J. Gm ~. Gn if and o-nTy i:f r (m-n).
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B. WEHRFRITZ: N~lpotence in groups of semilinear maps

Ve discuss nilpote"ncy and centrality in groups of semi'­

1inear maps of finitely generated modules over finitely

"generated commutative rings ~nd perhaps explain the con­

nec"tion wi th groups 'ot" .,au.t~morph~sms of certain metabel­

ian 'groups.

H. WIELANDT: Frame's Quotient

1941 hat Frame gezeigt, daß für eine Permutationsgr~ppe

G des Rangs r vom Grad n mit den u~tergraden n, , ••

n r der Quotient q = n
r - 2 TI 'n~ / 1f f~ !!~ stets eine ganze

Zah1 ist,; dabei bezeichnet . e~ , die Vielfachheit , f" den

Grad der im Permutationschara~tervon G auftretenden ir­

redu~iblen Bestand~eile X~, • Frame hat vermutet" daß q

ein Quadrat ist, falls die Werte aller dieser 'X.'A. rationale

Zahlen s~nd. Im Vortrag wird bewiesen:

Genau dann i's·t q ein, Quadrat, wenn für 'jede zur Gruppen­

ordnung teile~fremde Zahl a der Form 4x+1 die Abbildung

0(: G~G ,gt---+ga eine gerade Permutation derjenigen

Charaktere ~) .i~duziert, für welche e~ ungerade ist.

In ähnlicher Weise werden diejenigen Primteiler von IGI
gekennzeichnet, welche q in gerader Potenz teilen.

J. S. VILSON: Groupe with many aerial subgroups

A group G 1s called an N-group if and only if each of

i"ts subgroups is aserial subgroup (eqtti"qlen{ly, ·if and

on1y if L.a M whenever- L <: M ~ G and' 'L' i5 a maximal

subgroup of M). The construction. of a periodic N-group

which i5 nqt locally nilpotent i5 described; the construct­

iOD uses the Golod-§afarevi~ argument.
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On the other hand, "~ocally finite or locally soluble

groups with lenough l serial subgrotips are relatively

weIl behaved.· Groups which are locally finite or locally

solu~le and satisfy the "minimal condition for non-serial

non-locally-nilpotent su~groups can be classified:

they either are ~e~nikov groups (and so satisfy the mini­

mal condition on all subgroups) or are.local1y nilpotent

by finite cyclic' and in fact have DO non-serial non­

locally-nilpotent sub~roups. Some coro11aries of this

latter·theorem (the resu1t of joint work with R. E.

Phillips) are the ~~kov-Kegel-wehrfrit~ theorem and

some results of ~ernikov concerning groups with the

minimal co~diti~n on non-normal subgroups.

Tb-. Schmid-Leißler

Tübingen
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