
MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH.

Tag u n g s b e r ~ c h t 19/1983

Gruppentheorie unter besonderer Berücksichtigung proendlicher"Gruppen

Die Tagung fand unter" der Leitung der Herren K. W~, Grue~b~~9 {Lbnd;ri)

und O. H. Kegel (Freiburg) statt. Naturgemäß standen Fragen über un­

endliche, residuell endliche Gruppen und ihre Beziehungdn'~zu;Kö~pe~~

theorie im Vordergrund ,des Int~resses. Es wurden aber,aqch.F~ag~n·~ber

endliche und lt?kal endliche Gruppen und darste~.lungs,th~oretisc~.e_...~~~~b­

nisse diskutiert. - Wie stets bei 'diesen 'ragungen waren die "int:orm~.llen
. ~ . ~. .. ... ..

Diskussionen besonders anregend.

Der Vortragsauszug von O. V. Mel'nikov (Minsk) erschei~~ "i~ Folg~~den,

auch wenn der Verfasser nicht an der Tagung t~~lnehme~ ko~nte.

Vortragsauszüge

B. Baurnslag

Magnus's method applied to a free product of focally

The method of Magnus was used to prove a Freiheitssatz for the .free
~ : 1':- :.. .... -. ..; • _.~ .

product of locally indicable groups with one "rela~or, a result origi\
nally due to Howie 8f Brodskii.· .. h .'~ • ~ ,

~ . I

R. Bieri

More about the geometry of characters inducedby .valuat-ions,· ,.,",' ~"'~ .

Let K == k (G) be a field generated by a subfield k" and: ~ finite!y'ge'h'e-
_.Je ~~" n

rated multipl.ic~tive subgroup G S K '. Let !'i 5,·G ' = Honl'(G, lRadci'- ~ ·lR~ "

be the set of all characters of G induced by valuations v:' K -:-;":~o&::~with

v(kx } = O. Last year I re.ported on joint work with John Groves:~w,e->.,:

proved that 6 is a homogenous, totally concave rational polyhedron.

Here is another result:

Let A ~ G be the subgroups of all algebraic elements and B ~ G the mi­

nimal subgroup with K purely transcendental over k(B). Then A ~ Band
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B·;t- &;; 1\ (; Ait
• in fa~t A* is the subspaee spanned BY h, and B-~ is the

maximal subspaee of G~~ whieh is ~ eartesian factor of /'). The case

when A # 1 or B" f.-'(j is adegenerate situation. In the generic ease

A = 1 and B = Gone has the following rigidity Theorem for ~: Let

C'(li) be the set of all subspaees X " G-~~ wi th dirn (X n
l

/).). = dirn !:J.

(= "carrier of6"). G •. M. Bergman has shown that C'(,I\) is fini~e.

The~rem: If A "= 'I' and B = G then G* is fPanned by the I-dimensional

interseetions of subspaces in ~(~).

As an application one obtains the Brewster-Roseblade result that the

group of all Galois automorphism~ of K stabi~izing G is finite.

Brunella Bruno

Groups with Abelian by Finite Proper'Subgroups

We study groups G,inwhich all proper subgroups are Abelian-by-Fin"ite •
. ..,. '.'

If a rather weak finiteness condition is imposed (lo~ally graded), then

the periodic groups with the above property h~ve a fairly satisfactory

classification.

In particular, such graups are extensions of an Abelian group by a group

of type Croo and fram this fact finer aspects of the cla~sification can

be given.

D. J. Collins

Automorphisms of free products

For a free grQup F of finite rank, there is a theorem of Whitehead that

provides algorithms to deeide

(1) of any element 9 E F if 9 is of minimal length in its autamorphisrn

class

(2) of any two elements g.h E F whether they are equivalent under an 4It
automorphism.

We show that a elose apalogue of Whitehead's theorem is valid for a free

product G = * G. (I finite) and derive an algorithm that solves the
iEI 1

analogue of' (1). However, at present we can only conjecture that the

analogue of problem (2) can be solved - although it is at least clear

that a solution exists when all Gi are infinite cyclie or finite.
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S. Donk-in

Forms on same simple modules for simple groups

Let G be a group, k a field and V a self ~ual, absolutely irreducible

kG module of finite k-dimension. There is a Ginvariant bilinear form

on V determined up to multiplication by a scalar. We·use the ra~ional

representation theory of algebraie ~roups to determi~e in same specific

eases whether the form is alternating or may 'be defined by a.G-1nvariant

quadratic form on V. This is useful in ,the proof of a theorem of M. W.

Liebeck:,

Let Go be a classical simple group (Ae.2~e.Be.Ce.De.2De)with natural

~projective module V of dimension n ove~ GF(q) and G a group such that

G 4 G ~ Aut(G ). Let H be a maximal subgroup of G. Then either H is a
o 0 0 2n+3

known group with weIl deseribed action or IHI < q

Lou van den Dries

Model theoretie aspeets of profinite groups

We associate- to a profinite group G an m-sorted relational structure

S(G): roughly speaking it is the inverse system -af finite quotients of

G; for eac"h n E lN we .have variables Vn1 ' Vn2' ••• , ranging over the eo­

sets of the open normal subgroups of index ~ n. I~ this way model theorr

(of m-sorted structures) becomes applicable to profinite groups.

Theorems.

(1) Given e E m the theory of projective profinite gr~ups 'of rank ~ e

iso deeidable.

(2) The theory of (projective) profinite groups is undecidable.

(3) Two profinite groups with EP (= IIthe embedding property") are ele­

mentarilyequivalent iff they have the same finite quotients.

(4) Given ~ ~ ~~, the profinite completion of the' free discrete 9r?UP on

~ generators is isomorphie'to the free profinite group on 2~ generators.

(S) Two pro-p groups with EP are isomorphie iff they have the same cardi­

nal number of open subgroups and the same finite quotients.

The first 3 theorems were proved in eo11abo~ation with Cherlin and'

Macintyre."The last 2 are due to Chatzidakis.

W.-D. Geyer

Jede endliche Gruppe ist Automorphismengruppe einer endlichen Erwei­

terung K/~

Dieser' Satz' wurde 1978 erstmals von E. Fried l J. K~llar bewiesen unter
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rational or p-adic completions of G,H. Here the

discussed:

Does G4J ~ HO (Yp) imply that GQ Qf H~?'

P P

4

Benutzung von Siegels Satz über die endliche Anzahl ganzzahliger Punkte

auf nicht rationalen Kurven. 1980 wurde der Beweis von M. Fried korri­

giert und vereinfacht, er benutzte Hilberts Irreduzibilitätssatz. Hier

wird ein Beweis gegeben, der in eine gewöhnliche 'Algebra-Vorlesung paßt.

'FritzGrunewald

Remarks on the Hasse-principle for finitely qenerated nilpotent groups

Let G,H be finitely generated nilpotent graups. G~,G~ stand for the
p .

following question iS~

Fritz·Grunewald

On S3

53 stand~ for the symmetrie group on 3 symbols. Let K be a numberfield

and L a Gal~is extension of K with Galois group 53 •. In case K = ~(i)

I have discussed a suggestion for a decomposition law in such extensions.

D. Haran

Real projective groups

A profinite group G is called real projective, if every finite real em~

. bedding problem for G isGsolvable: the "finite' real embedding problem"

for G is a diagram ~~ where n i~ an epimorphism of finite graups
B"'-' A

Cl

such that for every e E G of order S 2 there is a ß ~ B of order S 2

with 'l ('I) = ql Ce:): a "solution" is a hamamorphism J: G B such that ~
Cl. eJ = C'.P.

A field K is PRC of everyabsolutely irre~ucible variety V over K such

that every ordering of K extends to K(V), has a K-rational point.

Theorem: (G(K) t K is PRC} = {G 1 G is real prajective}.

T~e theorem is obtained via so-called Artin-Schreier structures, defined
in the talk.

B. Hartley

Profinite and residually finite groups

'-The basic facts about profinite campletions of residually finite graups
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were reviewed. The point of view was that we may try. to ~se_the_ p~~­

finite campletion as a tool to prove results about resi9ualiy finite

groups. As an example of transferring results fram finite group~heory

to the profinite case, the theory of projectors'w~s mention~d, giving

Sylow subgroups in general, and Hall subgroups, 'cart~r ~~bgrOups, etc.

for prosoluble groups. The work, of Grunewald,. Picke~ ~n~ segai-:"oh": poly­

eyclic groups with the same finite quotients; and_the t~eory of Ioeal

conjugacy in periodie Fc-gr~up~ were mentioned ~~ e~ampi~s ~f: '~L~~'~tions
when profinite completions help to prove result:s about' ~·~strac.t ('~gis­

crete") groups.

Henmann Heineken

On the subnormal embedding of camplete groups-

Let A be a finite complete group which i~ .subnormal in a' group G:". This

~ is areport on joint w6rk donetogether'with J. C. Lennax about this

situation. Our main result is the following:

Assume that A is a directly indecomposable complet'e :'subnO"rmal subcjr'oup

of th~ finite group G. Denote the nilpotent residu~l.~o.~",~·,PY.·l\t a.nd~the

Fitt~ng subgroup of AG by F. If A is ~.ot theh~.l~~r~~ ·~f:~',·,.c~cl·~:~ ~~7"group
then ~

A+ is normal in AG and {A+)G is the direct product 'of all eonjugates. of A~

AF' is normal in AG and AG/F is the direct p~oduct of '~-'ll" :C~~JU'gä.t~~.-9f
.. ~ ~ :" .• ' • ~ ': ~ .. '..:0.'" ~ .......

AF/F,
and there is a supplement U of AG in G such that u n AG = F."'· - ":1- -'!',

Wolfgan~ N. Herfort

Gruppen mit proendlicher Arithmetik

'. ~.~ • • ~~.:: '. ~ -: • +

, • _~ J"_ ........ ~... ... ...._.

This is joint work with' Siegfried Grosser (Univ~ Wien)'"~" \ -. ,~ ".:: '~

The well known example by Adian-Novikov invalidate~\both!the~Burn~id~

conjecture.and a conjecture by o. Ju. Schmidt: IIThere is an infinite'

abelian subgroup in every infinite group". Thus the Schmidt cohJedtu~e

defines a restrictive condition. One is far fram knowi~~ al~.gro~p~.:~hat

s a ti s fy i t • '. . ~, ~. .... ".~,

For locally "comp~ct' [IN] -groups the 'que~~~on red.uces t~ one for. C;:~9~E~ct

graups. The:topologieal versions of finiteness conditiQns ~ave given rise

to the rather extensive theory of c~pactness conditioris·[i~t]. In this

sense, one may formalize the· conditions r"efered ··ta 'above' ~a:g~ ~foliöws::'"':"\
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class of 1oca11y compact groups G whose closed abelian subgroups

are compact.

[CF] class of locally campa~t groups G with campactcentralizers CG(X)

of the elements x ~ e.

~ Theorem 1 For a Lie-group G the following holds: G E [AF] W GO ·is com­

pact and GIGa ~ (AF]-.

Theorem 2 If G E (CF]- n [SIN] then G is either totally disco~nec~ed or

cOmpact.

Theorem 3 If G E [CF] n [Moore] then G is either campact or is a finite

extension of a p-group in [Moore] (p a prime). ~
REFERENCES

[1] Grosser, S.-Moskowitz, M.: Campactness conditions in topological

groups: J. reine ahd ang. Math •• 246 (1971). 1-40.

[2] palmer, T.W.: Classes of Nonabelian Noncompact Locally Compact groups:

Rocky Mtn. of Math. 4 (1974)., 683 - 741.

Johannes Huebschmann

Normality of algebras over commutative rings and the Teichmüller elass

in the cohomology of finite and profinite qroups

Let S b~ a cammutative ring, Q a group, and K: 0 ~ Aut(S) an action of

Q on S. A suitable generalisation of the c~assical notion due to Teich­

müller and Ei1enberg-Mae Lane yields that of a Q-nonmal centra1 S-algebra.

As in the classieal case, with a Q-normal algebra a elass in H3 (0,U(5»

ean be assoeiated. The purpose of thetalk is to diseuss the significance

of this c1ass •. It will be shown how it provides sort of a classifie~tion

of Q-normal alqebras, which generalises the known results. of Teiehmüller

and Eilenberg-Mac Lane in the classical case. Moreover the TeichmUller

class may be used to produce exact sequences of the Chase-RoSenberg-AUS~
lander-Brumer type.

M. Jarden

Projective Groups

Definition: A profinite group G is said to be projective if for eve~·

diaqram G where A,S are profinite (equivalently: finite) and n.~

~TT
B~A

are epimorphisms there exists a homomorphism y: G ~ B such that 'l. ·Y = Tl.

Theorem: A profinite group G is projective ~ G is isomorphie to a elosed
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subgroup of a free profinite group.

Corollary: Every ciosed subgroup of a projective group is projective.

Theorem: 'A profinite group G is projective ~ Every p-Sylow subgroup of

G is p-free.

Theorem-Definition: ·Every profinite group·G has a cover q>: Ci -,G (i.e.

~. is·an epimorphism), unique up to an isamorphisrn satisfying the fol­

lowing equivalent conditions:

a) The map ~ is a projective Frattini cover of G.

b) The map ~ is the largest Frattini cover of G.

c) The map ~ is the smallest pr~je~tiye ~oyer of G.

Here a cover~: H - G is 'said to be Frattini if ~(Ho) G for no proper

closed subgroup Hö of H.

Example: If G is a finite p-group of'rank e, then G ~ F (p).
_ ." e .'

Problem: Describe ~ for other finite groups, e.g. for simpe gtoups~
, .

Definition: A field K is said to be PAC if for every variety ever K":

v(K) ;i 1)'::. V(K) ~1J

(Here K is the algebraic closure of X).

Theorem: If K is a PAC fieId, then G(X) is projective.

If G is a projective qroup, then J a .PAC field K such. that G,(K) 'iiä

Applications to the model theory of fields:

a) The theory of Frobenius fields is decidable.

b) The theory of PAC flelds of bound~d rank is decidable.

c) The theory of all PAC flelds is undecidable.

w. Jehne

A class of pronilpotent groups arising fram number theory

Let k be an algebraic number field,

e '" a s'et of rationa'l primes,

S a· set of prime divisors of k,
L k~il ('", the maximal pronilpotentS
For the Galois group G = G(L/k) let

Ge- GI = GI c> •• .t> Gn···
be the lawer central series.

S-ramified ,"-'extension o'f k.

Theorem: If S is ample for n then all central ~xtensions

An~ Gn"+l ~ Gn : = G/Gn

are stern covers" i.e. Schur multipliers "G
n
~ An •.

This follows ~ram.general genus theory.
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J. C. Lennox

A fixed point theorem for modules over f.g. nilpotent groups

The following result is proved.

Theorem. Suppose that A· is a Noetherian module for a f.g. nilpotent

group rand that CA(x) is nontrivial for all x E r. Then there exists

a subgroup ~ of finite index on r such that CA(~) is nontrivial.

c. R. Leedham-Green

The classification of pro-p-groups by co-class

More conjecturesthan theorems. Sample conjecture: every pro-p-group

of finite co-class is soluble. If the conjectures are true, all pro­

p-groups of finite co-class are 'essentially' the p-adic campletion

of space groups.

This would have strong implications in the theory of finite p-groups.

P. A. Linnell

Relation modules of abelian groups

•

Let G be a group and let

l"R-P"G"l

be a free presentation for G. Then R = R/R' i8 a ~G-module, called the

relation module associated with the above presentation. We say that R
i8 a minimal relation module for G if d(P) = d(G) in the above presen-

. tation, where d(G) denotes the minimum number of elements required to

generate G. Peter Webb has obtained a formula for the nwmber of minimal

·relation modules for any finite abelian group [Pe Webb, The minimal re­

lation modules of a finite abelian group, J. Pure Appl. Algebra 21 (l9~,

205 - 232] • I will be concerned with deriving a fo~ula for the nUmber~

of mi~imal relation modules of any finitely generated abelian group.

Alex Lubotzky

Pro-finite groups applied to discr~te groups

Let r be a discrete group, r (resp: r A

) its pro-finite (reep: pro-p)
p

campletion. We shall describe several ways of obtaining results on the
A A

discrete group r using rand for r'" .. Usually, the topology of r or r'"
p p

is used to obtain.algebraic properties of r. These methods will be

illustrated by presenting new proofs to known results aa weIl as new
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results concerning: the residual finiteness of r, automorphism groups

of r (Aut rand Out r), the representation theory of r, _presenta~ion~.

of r .by g~nerators and relations, the congruence subgroup problem for r
(~n case r is an arithmetic group), etc~

The above point of view suggests looki~g at same questions concein1ng

the "behavior" of the finite ind_~x (f.i.) subgroups o~ 1", e~9. the ·9~.OUP

of "virtual" automorphisms of r, the limi t of rank - (A) wher~ " "'runs .over

the f. i. subgroups of rand (r:~) ... 00, etc. Same results 'and op~·n .~r~­

blems will "be presented.

B. H. Matzat

Zwei Aspekte konstruktiver Galoistheorie

I. Uber Darstellungen von h" = Gal (~/~): K/~"aufgeschiosse"'ner algebrai­

scher Funktionenkörper, K = KO, $ • lP(K/ii"). mit 1si < 00, M$/K·"~aXima1.er

außerhalb $ unverzweigter Erweiterungskörper, ~ freie proendlich~ Gruppem -:. ~ " .
vom Rang m.

Satz 1: n p über K definiert ~Ms/i< galoissch mit
"p ES
Ga1(MS!K) ~ Gal(M$/K) ~ Gal(K/K).

Satz 2: Es gibt Homomorphismen dm: h ... Out('m) "~i:t d:l SUl:j~~.~~iv....~~~"_dm
injektiv für m ~ 2.

Satz 3:· A' operiert _"vennÖge d
m

auf tm/~~ trivial."' ,.~.- .... r>~

11. Rationalitä"tskriterien für Galoisezweiterungen vc;n O'(t) :' N/iittf g~a­

loissch mit Gruppe G, "I GI = n, und Verzweigungsdaten '(a;, ••••a s ); ~E ;<;5",

Ci ::: [" i]' 4: : = (Cl' ••• ,es)"' s :=, tJ . *,t a, verzweiguneJ:sste ITeri'" von
N/O(t) • a(; (~/n~) . . _ "-,,"-"::

I!edingung (Z): Z (G)" besitze ein Komplement· "in NG"(G
T

}, G"T- Träcjhei"tsgruppe

von N/fJ(t) •

Satz 4: a) ea(s) e~ i/flet) über K(t) mit (K/(})' <; e defin-ie:rt."::" --

b) Unter .Bedingung (z): e i (~)" = e rv 'N/4l(t) über K(t) als G-alois"e'rWe"i:':-:;

terung definiert. '

Satz 5: Unter 5edingung (Z): ei(~)

erweiterung definiert.

Als Anwendungsbeispiele werden die Resul tate von "Belyi," Thompson una- ~dem

Referenten über- Realisierung von Gruppen als Galoisg~uppen über', qF b~:.

«»ab. zusammen~estell t. -
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O. V. Mel'nikov

On products of powers in free pro-p-groups

Theorem 1. Let al, ••• ,am be such elements of a free pro-p-group Fp that
n1 n2 nma 1 a2 ••• a 1 for sorne n. e pZZ , i = 1, ••• ,m. Then the rank of the

m ~ p
c10sed subgroup of F generated by a1 , ••• ,a is ~ m/2.. p m
As an obvious consequence we get a s1ight generalization of the propo-

sition 6.6 fram [1]. Name1y" it remains valid for the relation
°1 °2 11m . 0

ul u2 ••• um = 1, n i (; 2Z, if the greatest common divisor (n1, ••• ,nm»1 •.

Theorem 1 is used in the proof of the following

Theorem 2. Any one-relator pro-p-group G admits a presentation 4It
G = (X 11 r = 1) where r is not a p-th power in the free pro-p-group F(X).

The first examp1es of such presentation for same one-re1ator pro-p­

graups with torsion were constructed in [2].

[1] R. C. Lyndon" P. E. Schupp. Combinatoria1 Group Theory, Springer,

ßerlin, 1977:

[2] D. Gildenhuys" Invent. math., ~ (1968),357 - 366.

Richard E. ~hillips

Locally finite stmp1e groups

Throughout, G is a cauntab1e, infinite, lacally finite simple graupe Such

a group has an approximating series of finite subgroups {Fn}:

1 S Fl "' •••~ Fn ..; ••• : UFi· = G such that for each n J a maximal normal

subgroup Mn <.Fn with Fn°!l Mn+l = 1 Vn. Thus Fo i5 embedded in the f.inite

simple group Fn+1IMn+1. Thanks to the classification of finite simple

.groups, the simple quotients FnIMn are determined and in fact, we may

assume that all of the quotients Fn/Mn are either alternating or belang

to one of 16families of groups of Lie type. The group of Lie, type are 4It
determined by a rank parameter t and a field parameter. If the rank para­

meter t is uniformly bounded with n, then G is linear and hence G itself

i8 a group of Lie type. Thus" if G is not linear, we may assume that 0

Vn FnIMn i8 alternating, or FnIMn is a qroup of Lie type with t increasing

with n. ~ram this, we see that there are seven possib1e families to which

the quotients FnIMn ~an belang and these. are all reasonably weIl under­

staod. The real roadb1ock at this point is the camplexity of the groups'

Mn·
For example, in tryinq to prove the following (Conjecture. Suppose every

                                   
                                                                                                       ©



..'
11

proper section of G is non-simple. Then eithe~ G ~ PSL(2,F) or G ~ Sz(F)

where F is a minimal infinite locally finite field.) one has l~ttle dif­

ficulty in the case where the Mn are all = 1.

So, one important question appeaxs t"o be:

How complicated can ·the.Mn's be?

In this regard we have a 2nd:

Conjecture. Every G as above has. an approximating sequence {Fri} where

each F
n

is "central-by-semisimple".

Finally,'we provide an infinite collection of groups G on which there

. are no approximating sequences (Fn}- wi th each Mn "= 1.'

P. Plaumann

Polythetic groups

A topalogical group i5 called po~ythetic, if it has a finite subnormal

series with monothetic factors,·i.e. factars haying dense cyclic sub­

graups. Totally disconnected polythetic" groups have a greatest compact

normal subgroup pravided they are locally ·campact. So' often these groups

can be studied via compact graups, polycy.clic groupsand extenstions.·

With the h.elp of the Ascoli-thearem one proves

Theorem A: The automorphism group of a locally compact" totally d±"sc·on­

nected polythetic group G is again locally compact. -lf G i5 compac~,- then

Aut G i5 even campact.

Major results on polycyclic groupswhich can be ca~~ied over to special

classes of these include:
. .

Theorem 8: If G is (polythetic and noetherian)-by-finite then ~ve~

so~vable subgroup of Au~ G is polythetic and. noeth~rian."

Theorem C '(Koderisch): Every (poly-p-adic) -by.';"fini te group ean be em­
4It bedded in a linear. group over the ring of p-adic integers.

Stephen J. Pride

Spelling theorems and generalized 2-complexes
m

Let A * A.,:let R be a cyclically reduced element of A of length at
i=l 1... . '

least 2" and let n > 1. Let G denote A/{Rn}A. A Gurevich ~ord is a w~rd

of the fo~ aTn-1T1b whereT is a cycl~c_pe~utati9n o~ ~-1: T = T
1

T
2

.

. with T2 non-empty: a (resp. b) is a non-trivial elemen~ of ~he factor

containif.l9 the. last, (resp. firs.t) t.erm of. T 2 : aT,b. has oc;:curences of each

group Ai 1nvolved in R.
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....
Theorem (James Howie, S. J. Pride) Suppose each Ai i8 locally indicable

(and non-trivial). If W is a non-empty eyelically reduced element of A

which defines the identity of G, then same cyclic permutation of W has

~ne of the follCAtling forms: R±n: U1V1U2v
2

(U
1

,U
2

Gurevich words); u1 aU2v
(U1 a,aU2 Gurevich words); aUI bU2 (aUI b,bU2 a Gurevich words) •

This generalizes the well-known "Spelling Theorem" of ~. B. Newman, G. A.

Gurevich and others, which concernsllordinary" one-relator groups. As a

consequence of our theorem we salve the ward problem (WP) and related

decision problems for G, provided n > 1 and each Ai has solvable WP. The

theorem stated above i6 actua11y a very special case of our work, which~

is concerned with the fundamental graups af objects we call "generalize~

2-complexes ll • The techniques we use are almost entirely geometrie.

v. N. Remeslennikov

Elementary theory of finitely qenerated pro-p-groups

In this lecture the problem of e1ementary equivalence of two pro-p-groups

and the question of decidability of the theory of a pro-p-group were dis­

cussed.

Luis Ribes

On Frattini covers

Assume a class e of finite groups satisfies:

1) is closed under hamamorphic images, and

2) e is saturated, i.e. G/G* € e, G finite ~ G E e (G* = Frattini sub­

group. of G) •

.Defini tion. I f G i8 a profini te group, we say the epimorphism H:L" G of

profinite groups is a Frattini cover if ker y ~ H*.

It is well-known that every profinite group has a (unique) projective 4It
Frattini cover.

Theorem. Let e be aa above. Let H ~)G be a Frattini cover of profinite

graupe, and assume G i8 a pro-e group. Then H i8 a pro-e group.

Corollary. (Haran-Lubotzky. Cherlin-Macintyre-van den Dries)

If 8~ G is a projective Frattini cover, then for each prime p,

p J IGI a p I 18'.
Lemma. Let p be a prime and t a natural number (fixed). Consider the class

e of finite groupe which are p-nilpotent and such that the minimal number

d(Gp ) of generators of a p-Sylow subgroup of G E e i8 at most t. Then e
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satisfies conditioml) and 2) above.

Theorem. Let p be.a prime and let G be ~.p-tlilpotent. prof:i:nite. grqup:!".~.

with finite p-Sylow SUbg~Oups. Let H~ G .be ~ .pr9j~ctive·"..Fratti:ni ~over.
Let d = d (Gp > and A = ker y. Then the p-Sylow subgroup A p ' of:;A is fr~~_

pro-p of rank 1 + IGpi {d·- 1).

Corollary. (Generalizes a. bit a 're~ult .of Ershov)

Let G be a prosupersolvable group with finite Sylow subgroups. Let

H-Y4:'G be a projective Frattini cover of G. Then for any prim~,p".the;_

p-Sylow subgroup A p of A = ker y is free ~ro~p_.o~: ~a~k.,l,.~." \"~p!., (~:~~~~~:0.l).

L. Scott

On the isamorphism problem for integral grou? ri~gs.

Same recent activ~ty on the ·isomorphism problem ·i8 discuss~d""7espec;ially

an approach of the author and K. Roggenkamp for 9roup~·rin9s.,of·p~groups

over the p-adics. An essential ingredient is nonabelian l-cohomology with

coefficients in various p~ofinite unit groups.

D. Segal

Decision procedures for S-arithmetic groups·

Let S be a finite set af primes and r an S-arirhmetic graupe We describe

same algorithms which decide various algebraic or arithmetic questions

about r, e.g. the conjugacy problem: or more general!y, the question of

when two points in same rational module are in the same orbit under r.
The method involves the study of Br~hat-Tits buildings.for p-adic

algebraic groups, as weIl as our usual apparatus (i.e. reduction theory

over m) for arithmetic groups.

This is joint work with Fritz Grunewald.

B. A. F. Wehrfritz

Same residually finite p-groups

Let X be a finitely generated group of matrices over a division ring ge­

nerated (as division ring) by its centre and a polycyclic-by-finite sub­

group of its.multiplicative group. It i6 implicit in recent work of

Alexander .Lichtman that such a group X i8 residually fini tee In fact the

following i5 true:

There exists a prime p and" a subgroup Y of X of finite index such that Y
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is residually a finite p-group. If the charaeteristic is zero we can

choose p to be almost any prime. Otherwise p is the characteristic.

The proof requir~"much more work than the residual finiteness of x. Par
matrices over an arbitrary division ring X need not even be residua11y

finite. However, the above theorem can be extended to cover a wider class

of division rings than those specified above.

J. "S. Wilson

On the structure of profinite torsion groups

The proof and same consequences of the following result will be discusse~
if G i8 a profini"te torsion group, then G has a fini te series of elosed

characteristic subgroups in which each 'factor either is a pro-p-group for

some prime p or is isomorphie (as a topological group) to a CarteSän" poweI

of a finite simple group~

Berichterstatter: O. H. Kegel
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