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Topologische Methoden in der Gruppentheorie

1.6. bis 7.6.1986

Die Tagung fand unter der Leittmg von R. Bieri (Frankfurt) ,

K.S. Brown (Ithaca) und K.W. Gruenberg (London) statt. Mit fast 50

Teilnehmetn war die Tagung stark belegt; zah~reiche Interessenten

konnten nicht aufgenonmen werden.

Es fanden 37 Vorträge statt. Der zentrale methodische Aspekt quer

durch alle Vorträge war die Betracht1.Ul,g von Gruppenoperationen auf cw­
Komplexen (und A -Bäumen) •

Inhaltlich läßt sich der überwiegende Teil der Vorträge einem der

folgenden drei 1bemenkreise zuordnen:

1. Explizite Berechnl.D'lg der (Co) homologie, Euler-eharakteristik etc.

von spezifischen Gruppen: Automorph i smengruppen, Abbildungsklassen­

gntppe, arithmetische Gntppen, nilpotente Gntppen•.•

2. Beiträge zur Klassifikation tmendlicher Gntppen nach Endlichkeits­

bed.illBUIl.gen: virtuelle cohomologische Dimension, endlich erzeugte

Auflösungen, endliche Präsentierbark~it, Akzessibilität .••

3. Beiträge zur Cohomologietheorie endlicher Gruppen.

Weitere Vorträge beschäftigten sich mit Fragestell\..Dl!len aus der
1 • .

K-Theorie, der kombinatorischen Gntppentheorie lIDd der niedrigdimen-

sionalen Topologie.
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Vortragsauszüge

H.ABKLS:

2 -

Finiteness properties of S-arithmetic groups in the function field

oase

SLn ( Fq[t]) is FPn- 2 , not FPn- 1 for q sufficiently large

depending on n.

P. ABRAMHNKO:

FP* - properties of SLn ( [Fq [tl)

The talk is concerned with the following result:

ProJX)sition:

•

(n-2)
q ~ [n;21

but not FPn_
1

.

A sketch of the proof is given and it is tried to explain the

curious restrietion for q.

The proof is based on a topological criterion of K.S. Brown.

It yields same information about the FP*-properties of a

group r acting on a CW-complex X which is suitably filtered

(in our context r is SLn ( (Fq [tl) and X is the Bruhat-Tits­

building belonging to SLn ( LFq [t] ) ) . Applying the eriterion, the

connectedness-properties of the links occuring with the filtration

become crucial.' They are isomorphie to subcomplexes of the spherical

Tits building associated with i(1l.
q

Eventually, the proposition is a

eonsequence of

Lemma: Suppose V-;:~, 0 < E < V, dim E = k and q ~ (~=~).
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Then the subcomplex of t.he Tits building defined by

T (E, V) : = ( 0 < U < v I U t1 E = 0 v U + E =V ) is

is (n-3)-eonnected.

J.M. AIa8>:

Growth functions of 811&1 gams

Each group G tmder consideration will be assumed to contain

a finite subset which generates the group as a semigroup ( and

does not contain 1). Such a subset pr<:?vid.es the group with a

(word) length. This length is used to filter the group algebra HG

of the group G (R denotes a commutative ring with \.mit).

The aSs6ciated graded R-algebra will be denoted grRG.

We consider the case when G = G1 *A G2 , and give a condition,

on the inclusions A e.---> Gi (i = 1, 2) under which

grRG = grRG
1

*RA grRG
2

as (connected) graded. R-algebras.

Combining this with a result of J. -M. Lemaire gives the fonnula

1
"""G'(Z")

= 1 + __1_ 1
G1(z) G2(z) - A(z)

•
expressing the growth ft.mCtion G( z) of the group G in terms of those

of the subgroups A, 01 and °2 • This is applied to the computation of

a few examples •

R. ALPBRIN:

Groups, Gra.Pm and Property 't'

Applicatiöns of groups acting on trees to computer science.
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D. ARLETrAZ:

On the hanology of the special linear group over a nUDber field

Let F be a number field and SL(F) its infinit~ special linear

graupe The integral hornology groups of SL(F) are in general not

finitely generated. We prove that, for all i ~ 0, H
i

(SL(F); Z)

is the direct SlDD of a torsion group and a free abelian group of

fini te rank. The proof is based on the description of the homotopy

groups of the infinite loop space BSL(F)+ and the fact that the

Postnikov invariants of infinite loop spaces are cohomology classes

of finite order.

We then deduce from this result an upper bol.Uld for the order

of the. ehern classes of representations of discrete groups over a

n\Dllber field, without any finiteness condition on the group.

A.H. ASSADI:

HaDotopy actions and cohaoology of groups

Let X be a connected G-space, where G is a finite group, and

let M :: j ~o Hi (X) be the ass~iated JZG-mcxiule .. Assume that for

each maximal jrelementary abelian A 5: G, the spectral sequence

EA xA X --) BA collapses. Then the ZG-module M is

1lG-projective i ff M I 7l.A is 7lA-projective.

Applications: Let G:> 7l
p

x 7lp or ~ .

( 1) Then there exists a llG-module M such that M is not

isomorphie to the homology cf any Moore G-spa.ce.

(2) There exists a ZG-module M' satisfying (1), but

M=H*(Y) far some G-space Y.

•

•
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(3) There exists a 7lG-module M" = MI i>~ , Mi; 0,

such that M" t H* (X) for any G-space X

( 4) The projectivity criterion above gives a criterion

for replacing a given homotopy action by same topological

action equivalent to. it.

H. BASS:

Length functions of group actions on A-trees

Attached to an action (without inversions) of a group G on a

t\ -tree X (1\ an ordend abelian group) is the hyperbolic length f\.U1ction

1 =Ix : r -) 1\. If s E G has a fixed point, 1(s) = 0; otherwise

•

1(s) is the translation length of s along the fls-axis". Like the

character of a representation G -) SL
2

, Ix d.etermines X ( with the

G-aetion) provided that X is ttminimal tt and that lx is not abeli~,

i.e. does not factor through cf'b =G / G' • Thus non ~belian minimal

/\ -tree actions can be pa.rametrized. by their length ftmetions, wheilce

the possibility cf speaking about "nearby A-tree actionstl.

D.~:

8emidihedral gröups and Bott periodicity

Let An be the subalgebra of the Steenrcxi algebra generated by

sql, Sq2, ••• , Sq2
D

•

Then

* ( .) - * ( )ExtAt 1F2 , F2 = Ext
SDt6

F2 , 1F2

(lolhere SD16 is the semidihedral group of order 16)

= W2 [x,y,Z,w] /(X3,xy,xz,Z2+~)

Thus we have an Adams spectral sequence which collapses (E
2

=E
m

)
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and which horizontally depicts real Bott periodicity. and. vertically

depicts cohomology of the semidihedral group.

We conjecture that in some sense the same thing happens for An'

n > 1. In particular we conjectur~ that there is a finite 2-group with

the same cohomOlogy as An. The order of this group looks as though i t

(0 + 2')
should be 2 3 •

A.J. BHRRICK:

Acyclic azd abelian groups: fttJIain group; arrl Eilenberg-Macl..ane

spaces

We exhibit sorne natural constructions of discrete groups having

properties indicated by the work of BalDDSlag. Dyer & Heller (1980) and

Kan & Thurston (1976). Let·G be an arbitrary abelian group. We give a

natural embedding of Gasthe centre of an acyclic group. The quotient Q

is a perfect group having G as its Schur multiplier. Moreover. application

of Quillen's plus-eonstruction to the classifyin,g space K(Q.1) yields a

"group-theoretic" model for th'e Eilenberg-MacLane space K(G. 2) .

R. BIERI:

Higher geanetric invariants of groups

Joint work with Burkhardt Renz.

A group G is said to be of type (FP)n if the trivial G-module E

admits a free resolution ~ ------> ~ which is finitely generated

in all dimensions :5 n. Assuming that G is of type (FP)n we define.

for every k Sn. a subset E
k of the sphere

S(G) = ( Hom(G. IR) - {Ol) / ~ •

The defi.nition uses the resolution ~ but is independent of all

•
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choices.

Main results are:

(a) E1 is the set E of Walter Ne\DD8llll J s talk (see p. 18 )

(b) tt is open in S(G).

(c) Anormal subgroup N <:I G containing the coonnutator

subgroup Gt is cf type (FP)k if and only if Ek

contains all points of S(G) represented. by homomorphisms

X : G --> lR with ~X(N) .= 0 ·

K.S. JIDrlN:

Valuations an groups

I introduce a notion of valuation on a group in order to compute

the Bieri-Neumann-Strebel invariant E associated to a finitely generated

graup. Valuations are closely related to abelian tree actions. As an

application I compute the finitely generated normal subgroups with

abelian quotient for an arbitrary one-relator graup.

J.F.~:

Projective resolutions by multiple canplexes

Let G be a finite group and let K be a ·field of characteristic p.

A recent result of Dave Benson and the speaker is that a KG-projective

resolution of th~ trivial module K can be obtained as a tensor product

Y =Xl ~ .•. e Xn where each Xi is aperiodie complex of KG-modules

whieh are not all projective . Each Xi is constructed directly from the

eohomology element 'i e Ext*KG(K,K). The ~rieties'of the elements

( l' ... , ~ n must intersect trivially. The question arises as to

when such aresolution is multiplicative. That is, da there exist
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homomorphisms Xi -} Xi ~ Xi such that the product map

y -} y «> Y is a chain map on projective resolutions that lifts

the identity on K? With same modi f ications , such homomorphisms

exist provided that~. armihilates Ext-~G(L,. ,L~") where L4 is the
1 I{; I I I

kernel cf the cocycle ",.: Qm(K) -> K, m = deg (.~.).
1 1

For p > 2 we can "give a complete answer. Specifically, "' wmihilates

the cohomology of L if and only ·if the degree of "' is even. If p = 2

then the problem is far more difficult.

R. CHARNKY:

Torsion in the haoology of the mapping class groups

Joint work with R. Lee.

Let Sg,r be an oriented surface of genus g with r lxnmdary

components, and let rg,r .. be the mapping class group of Sg,r.

fg,r = isotopy classes of orientation preserving hameamorphisms

Sg, r ':> p:>intwise fixing 0 Sg , r

One can define a limit group P =~ rg , 1 which by a theorem of

J. Harer satisfies "* (r) .'= "* (r ) for all r ~ 0 providing g » *g,r

There is a natural homomorphism rg,l -) GL2g ( (Fp) whieh takes a

homeomorphism of S 1 to the induced map on "1 (Sg 1; lF ) -= 1F
2g

•g, , p P

Passing to the limit groups and applying Quillen' s + - eonstnJCtion

gives rise to a map f
p

: Br+ -) BGL( IF
p

)+. We prove

*Theorem: If 1 and. p are odd. primes sucht that p generates (E/12) ,

then f induces sp1it surjections on the l-primary torsion
p .

in homology and homotopy. "ence H* (r; 7.l) 1 (resp 7t* (Br +) 1 )

contains a direct summand isomorphie to "*(GL( lFp ); E)l

(resp. K*( IFp )l ).
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The latter groups have been completely computed by Huebschmann

(resp. Quillen).

D.J. <DLLINS:

AutaDOrPüsm groups of free ~ts

We diseuss the structure of the automorphism group of a free

product and evidence for the following conjectures

1) If G = D

* G. with each G. finite then
i=1 1 1

•

a) Aut G is torsion-free by finite

b) vcd (Aut G) = n-l
D

2) If G = I!1 Gi with Gi and Aut. Gi torsion-free for all i,

then Aut G is torsion-free by finite.

M. aJLLHR:

IA~r autaDorPrlsms of free groups

1he IA-outer automotybism group of a group G is the subgroup

IAOut(G) of Out(G) consisting of those outer automorphisms which

set triviallyon the abelianization GIG' .

'Ibis talk is areport on joint werk with Karen Vogtmann which

indica.tes that IAOut(F
n

), where F
n

is free of rank n, is not finitely

. presented. (IAOut(F
n

) is known to be finitely generated. ) This has

interesting connections to lmown results about IAOut(G) for G

either a closed surface group or a free metabelian group.

M.J. OOM«XIJY:

Aocessibility of finitely presented groups BIld related topics

A group is almest finitely presented if it acts freely on a
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2-complex K so that G\K = L is finite and H
1

(K; 1l2) = 0 .

Theorem: Let G be almost finitely presented. Let T be a G-tree.

There exists a G-tree T' such that

(i) all edge stabilizers of T' are finitely generated,

( i i) there is an upper lxn.md n (L) (independent of T) de-

pending on L, on the number of G-orbits of vertices of T'

of valency > 2,

(iii) there exists a G-morphism a : T' ---> T.

It is possible to deduce from this theorem that almost finitely pre­

sented groups are accessible. Also the knot Sn ---> Sn+2 (n = 1, n ~ 3)

can be written as a sum of indecomposable knots.

M.N. DYER:

8aDe applications of Rosset' s localization of group rings

•

Let G be a group with a non-trivial, abelian, torsion free subgroup A.

Call such groups the class ot . Let R be any subring cf fQ, the rationals ,

and S = RA \ {Ol. Then S is multiplicatively closed and one may form

the left ring of fractions RG >-> S-~ = U • This talk will apply

the properties of this Iocalization [ S. Rosset, Math.Z., 185 (1984)

211 - 215 ] to

( 1) extending the Kaplansky rank to a rank fWlction t U -> :t:.
taking values in the field of fractions S of CQA,

(2) extending the Gottlieb-Stallings theorem on the Euler

characteristic of groups of type FP over (Q, and.

(3) ·determining the deficiency of finitely presented groups G

with quotient G/L in ~ and subgroup L having S-1(H
1
L) = 0

and wtGL < CD (L is nonnally generated in G by fini tely

many elements).
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Cyclie haoology of groups and the Bass conjecture

'lbe "cyclic homologyn (Connes) H
i

( (gJ) of the group algebra

~ decomposes into a direct StDD e over the conjugacy classes [xl
[z]

in G (Burghelea 1985). For x of infinite order the [xl-summand is

Hi (Cz/<x> ; (Q), <4 =centralizer cf x in G, <x> =subgroup generated

by x •

1 .
The c~ter maps eh: Ka( QG) -) HC

2l
( QG) decompose·

accordingl:r; they are compatible with S: HC2l ( ~). -) HC2l_2 ( ~)

of the Connes-Gysin sequence, 1 ~ 1. In particular, the map

ChO: K_( 00) -> HC
O

( Q}) = e Q is easily seen to be the
--0 [z]

Hattori-Stallings rank r p of the finitely generated projective

modules P representing elements of Ka ( tgl).

If, for a group G, H. (Cz/<x> ; (Q) = 0 for all large i then

it fallows that r p = E rp(x)[xl vanishes on elements x of infinite

order ("Bass:conjecture"). We show, using different techniques, that

this is the ~e for the following c~asses of iroups with h~G = n < CD

(a) solvable groups

(b) linear groups G S; GL
n

(F), char F = 0 ,

(e) groups wi:th-v~G ~ 2

J. -c. HAlEMANN:

A .Kan~'1burst.on theorem for duali ty groups

Definition: A group G is in the class [)n if there exists a

~module D and e e "n(G;D) so ~t

- fl e: Jtt(G;B) -> Hn_k(B ~ D)

is an isomorphism for all 1lG-module B, and if BG = K(G,l) is
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homotopy equivalent to a finite complex of dimension n.

LetID=UD.
D n

Theorem: For any finite complex X. there exists u.x E D and a

map f: BG -) X such that

*f*: H (BG;B) -) H*(X;B) is an isomorphism for all

7l7t
1

(X)-modules B.

Problem: Can we find Gx E IOn as above with n = homotopy dimension

of X ?

There exists also a group Gx as above wi th Gx e [)CD' where IDCD is

is the elass of groups G such that H*(G;EG) = 0 (hut such a Gx
is not finitely generated).

J.~:

Hquations over groups and pictures

Given a system P1(I') = ... =Pm(I') = 1 of equations in a set

~ = {Xl' ••• , X
n

} of lIDknowns over a group G , we coristruct

a pair K c L of 2-complexes, such that the system is solvable in

an overgroup of G iff 7t
1
K -) 7t

1
L is injective.

This problem. and others, can be stuclied using spherical diagrwns

over the quotient complex L/K , or their dual - spherical pictures.

This method is applied, in particular, to the one-relator product

G

Versions of the F'reiheitssatz and Lyndon's identity theorem far this

object are proved, among other results.

J. HUEBSCHMANN:

'lbe cohanology of nilpotent groups

Let G be a nilpotent group and let

•

'.
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:JG =e
n

be a central series so that the associated graded group (say) A is

abelian. 1ben G may be viewed as A together with a perturbation cf its

multiplication law. Accordingly, an appropriate perturbation applied

to a free resolution for A yields a free resolution for G. We shail

offer an explieit perturbation of this kind which applies to the

standard small (Koszul type) free res~lution for A. Among others this

yields explicit free resolutions for arbitrary nilpotent groups. For

small nilpotency elass and few generators, the resolution is so explicit

that computations can be done by hand.

S. JAa«MIKI:

Group a.ut.aoorPrlsms ~ing the identity map on cohaDology

Report on a joint paper with ·Z. Marciniak.

Let G be a finite group. The automorphisms of Gwhich induce the

identity map on integral cohomology of G form a subgroup Aut* (G)

of the group cf all automorphisms Aut(G). The' Atiyah spectral se-

quence which relates cohomology of a g~up to i ts complex repre­

sentation ring suggests that Aut*(G) is related. to the subgroup

Autc(G) C Aut(G) consisting of automorphisms preserving conjugacy

classes. Unforttmately Aut*(G) t= Aut (G). However we prove that anyc

'f' e Aut*(G) preserves conjugacy classes of elements of' prime order.

Moreover, assuming that the order of tp is prime to p we prove that

V' preserves conjugacy elasses of elements whose order is apower of

p. For soluble groups we deduce that lAut*(G) I is divisible only by

primes dividing IGI.
Clearly the group of· inner automorphisms Inn (G) C Aut* (G). Try.ing

to find. non-inner automorphisms in Aut*(G) we defined a subgroup Aut (G)
v

                                   
                                                                                                       ©



- 14 -

consisting of the automorphisms of'G which are restrietions of inner

automorphisms of the group ring 7lG which nonnalize the subset G c lZG.

For every group G, Autv(G) / Inn(G) turns out to be an elementary abelian

group and for groups with nonnal Sylow 2-subgroup Autv(G) = Inn(G).

P.H.~:

CohaDological dimension of soluble groups

Theorem: If G is a soluble group then the following are equivalent •(i)

(ii)

(iii)

(iv)

cd(G) = hd(G) < m

G is of type (FP)

G is a duality group

G is torsion-free and constructible

Then implication (i) ~ (iv) will be discussed: It depends on compu­

ting cohomology groups H1 (A;M) where A ·i8 aperiod abelian group and

M i8 a direct sum of finite dimensional CA-modules. The other impli­

cations follow from work of Bieri, Gildenhuys and Strebei.

R. LEB:

CohaDOlogy of the JOOduli space of K-3 surfaces of degree two

Joint work with F. Kirwan.

The cohomology of the moduli spa.ce of K-3 surfaces i8 related to

the cohomology of discrete subgroups in SO( 2 , 19). Using the method of

F. Kirwan' in equivariant cohomology theory, we studied these modul i

spaces, and obtained a complete answer of i ts intersection cohomology

and its usual cohomology at the situation of K-3 surfaces of degree two.

•
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M. llHTIG:

Preferred points on hyperix>lic surfaces

Finitely many prefe~red points on an orientable surface of small

genus (i.e. M with (g , r ) = (2,0) or (1, 1) ) I provided with a hyper-g,r

•
bolie structure, are exhibited es the only possible intersection points

of s~ple geodesies with geometrie intersection number 1. For M2 ,O they

coineide with the six Weierstraß points (~,O tmderstood as Riemannian

surface), but no analogous statement is tn.ze for surfaces of hl..gher genus.

AB algebraie consequence one obtains the splitting of a subgroup of

finite index in Aut (xl Mg,r) (g, r a.s above) into a semidirect

•

product R )4 S, where R is the normal subgroup of inner automorphisms •

z. MARC1NIAK:

Cyclic hanology md idaDpotents in group rings

We study the Idempotent Conjecture:

Let G be a torsion-free group and let k be a field of char. o.

Then kG has no idempotents except 0 and 1.

We use Burghelea's Theorem on eyclie homology:

Here To G denotes the set of conjugacy classes of torsion elements

in G, TmG the remaining classes; Ge = CG(z)/<z> for some Z e C ~ G.

For each n » 0 we construct f\IDctions t~: HC
2n

(kG) -> k

whieh coincide with the Hattori traces when n = O. W~ prove that

they facto~ through H2n(Gc ;k) for c e TmG.

Moreover, for each e = e~ e kG we define elements ~(n) e HC
2n

(kG)

so that for all c holds: tn(e(n» =t(n+1)(e(n+1».
c e

We prove
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Theorem: Let G be a torsion-free group.

If for each C E TmG there is n(c) » 0 with H2n(c) (Gc;k) = 0

then kG has no idempotents except 0 and 1.

It applies ~iately e.g. to polycyclic-by-finite groupe.

We also give a sketch of an algebraic proof of Burghelea t s Theorem.

w. MBTZLHR:

Deficiency of free p~ts and haootopy tYPe of 2-eauplexes

Joint work with Cynthia Hog & Martin Lustig.

Generators of a free product can be transformed to lie in the

factors (Grushko). A corresponding question for 2-complexes iSt

whether K7[ -= K7[l V K
X2

if 1t = xl * 7[2'

Counterexamples to this splitting arise by a construction which also

yields that the deficiency in general is not a.dditive tmder the operation

of forming the free product of groups. The factors may even be chosen to

be finite abelian. There exist many presentations for the same examples

which may contribute to the homotopy theory of 2-eomplexes t for instance

whether homotopy type and simple homotopy type always coincide.

M.L. MIHALIK:

End invariants of finitely presented groups

Two end invariants of finitely presented graupe and their relation­

ships to group cohamology will be discussed. They are simple connectivity

at m and semistability at m. If a finitely presented group G is

simply connected at m, then ~(G; 7ZG) is trivial. If G is semistable

at m , then ~(G; 1lQ) is free abelian.

The two results to be discussed are:

•

•
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Theorem A: Assume G is a finitely presented infinite solvable group

with coumutator series

G t> G(l) t> G(n) ~ G(n+l) = 1

If G(n) contains an element of infinite order, then either

G is simply connected at lD, or G contains a subgroup A,

of finite index, and A contains a finite normal subgroup N,

such that A / N is one of the graups < x,y : X-Iy x = yP >,

for same integer p.

Theorem B: If all l-end.ed. finitely presented. groups are semistable

at (D , then all firntely presented. groups are"semistable

at lD

J. KXDY:

An induction t.beorem for polycyclic-by-fiirlte groups

Starting with the group algebra kI' of a poly~-by-finite group r

over a noetherian domain k we first stabilize a little, replacing

k by sane M (k) and r by sane 7l
d

)4 r, suitably chosen.
n

The result is an Ore localization of a graded. noetherian ring

x = Xo ~ Xl fi9 ••• , such that X and Xo have finite

dimension over each other, and Xo is a product of matrix "algebras

• over k-group algebras of certain subgroups of r of strictly

smaller rank.

It follows that

KO(X) -» KO(k[Ed~ r]) -» KO(kI')

and for i ~ 0 Ki (Xo) :: Ki (X)

and the group Kl (Xo) splits inta tbe direct sum of Kl groups

of k-group algebras of these subgroups.

Repeating the process for each of these smaller groups, and so on,
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we arrive at finite groups and the surjectivity of"the induction

map H ! r KO(kH) -> KO(kf)
f i Bi te

generalizing Brauer-Swan induction theorem to the case of poly~-

by-finite groups.

W.D. NBlMANN:

A geaoetric invariant of discrete groups

Joint work with Robert Bieri and Ralph Strebel.

If G is a finitely generated group and

S(G) = (Hom(G, R) \ {O}) / ~

we define a subset E S S(G) which captures the information about

finite generation of normal subgroups of G with abelian quo~ients.

More generally, if A is a finitely generated G-operator group on

which G' acts by inner automorphisms, we define a subset E
A

(G) ~ S(G)

which contains .the information about finite generation of A over

subgroups of G. Thesß subsets are open and functorial in a suitable

sense. We describe various properties and computations of these sets.

J. RATCLIFFH:"

A l.mi.queness theorem for BJlJBlgamated~t d.ecanpositions of groups

A tmiqueness theorem for amalgamated product decompositions

G = A *~ B

of a group will be discussed.

A splitti~ theorem for a 3-manifold alang a properly embedded

annulus will be given as an application.

•
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B•.RBNZ:

Hndlichkeitseigenscbaften von Normalteilenl in Gruppen van Typ Fn

I..et G be a group cf type F
n

, i.e. G has a K(G, l)-eomplex with

finite n-~keleton. The character sphere 8(0) if G is defined as

8(0) =(Hom(G, IR)-{O}j modulo multiplicat~onby positive reals;

8(0) ~ 8d - 1 , where d is the 1l-rang of the abelianization GIG' of o.

For 1 :5: k :5: none can define open subsets *~ E. 8(G). These

geometrie invariants of the group G generalize the invariant E

introduced by Bieri, Neumann and Strebel. In particular they contain

complete information about the finiteness properties Fk of nonnal sub­

groups N of G with abelian quotient.

Let S(G,N) =. { [Xl e 8(G) I X(N) = 0 }. The criterion then is the

following.

Theorem: Let G be .a group of type F
n

and N a nonnal subgroup cf G

with G' :5: N :5: G. Then

N is of type F
k

for 1 :5: k ~ n if and·only if 8(G,N) ~ *Ek

The openess of *Ek ~lies that the finiteness property Fk for

normal subgroups with quotient ': 7l
j

in a group cf type Fn is an

"open eo~ition"" This was proved for finitely presented normal sub-

groups by D. Fried end R. Lee.

D.J. ROB~:

Cohaoology of local.ly supersoluble groups

There has been much work on the (eo)homology cf nilpotent groups

and more recently of locally nilpotent groups. We 8lUlO\IDee same results

which :show·'that _there . is a similar theory for the cohomology .of a

supersoluble and locally supersoluble group G. The results take the
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form of vanishing theorems for modules which have DO non-zero cyclic

G-sutmodules or G-quotients.

u. STAf'lMBACH:

<n t.he non-vanishing of Ext be~ simple modules over a

finite group

Joint work with P. Linnell.

Let G be a finite group and let k be a field of characteristic p,

where p / IGI.
Theorem: (a) G p-constrained; M, N simple kG-modules in the principal

block.

Then there exists r ~ °with Ext ~(M,N) , 0

(b) G p-solvable; M,N simple kG-modules in the same block.

Then there exists r ~ °with Ext ~(M,N) ;. 0

An example' shows that it is not possible to replace in part (a) the

principal block by an arbitrary block.

o. TALKLLI:

On groups with property f 1

Definition: A group G is said to have (J> 1 if there exists

a 7lG-module A such that

(i) p.~ :s 1

(ii) HO(G;A) f 0 , and

(iii) A is torsion-free as ~-module.

We prove

•

~: Let G = lim G. with Gi finitely generated accessible subgroups
ill l.

of G and II I = "1n •

                                   
                                                                                                       ©



- 21 -

If G has f 1 then G is the fundamental graup of a graph of

finite groups.

It follows that if G is torsion-free with IGI = '$.n and has tP1

then G is free.

~: If G is torsion and has 6'1 then G is a cOW'ltable locally

finite graup.

We then showe f: Countable locally finite groups have "1

~: Certain groups of period q after' l-step have 6'1

Note that ~ +' Q imply that a torsion group G has e
1

iff i t is a

COlmtable locally finite graup.

K. va::IMANN:

'Ibe Buler cbaract.eristic of the group of autaDorphisms of

a free group

In joint work with M. Culler, we prcxiuce a finite dimensional

contractible simplicial complex on which the group Out(F
n

) of outer

autamorphisms of a free group acts with finite stabilizers.

This talk is areport on joint work w~th J. ~llie, in which

we use this complex to obtain a generating f\mCtion for the Euler

c~ter:lstic X(Out(F
n
». Computations for small values of n show

appa.rent pattern in the primes appearing in the denominators . By

studying autamorphisms cf finite graphs we find an upper bound,

which is often exact, for the power of a prime which appears in this

denaninator •
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P.J. WEBB:

Sequences of cohanology groups

A simplicial action of a finite group G on a s~plicial complex A

will be calle4 admissible if far every simplex 0 e A the isotropy group

G fixes 0 pointwise. We fix a prime p and let" be the class ef
o

subgroups ( H ;S G I H has a nonnal p-subgroup Hp 4 H wi th H/Hp cyclic

Let 1 be a class of subgroups of G closed lIDder subconjugation.

Theorem: Let G act admissibly on a fil1ite simplicial co~plex b ar1d'

suppose that fer all subgroups He' with 0 (H) st x thep

fixed points AH are mod p acyclic. Then

(a) For 'every 1lG-module M and integer n ~ 1 there are split

exapt sequences

o -) If(G,l:;M) -> Q)A I tP(G ,~- ;M) -)
p oE ~rr· 0 lG~ P

-) cPJ\,1 uO(G,~ ;M) -) 0
oE ~rr· a ~~ p

and another sequence with the same groups and the arrows

in the reverse direction. The notation indicates relative

cohomology, and ~G = { H e ~ I H ;S G }.
~ 0

(b) In the oase ~ = { 1 } the ehain eomplex C.(L\) (gI~ Zp

has a split acyclic subcomplex D. so that in each dimension

•

where Pr is a projective 7lpG-module.

Berichterstatter: Burkhardt Renz (Frankfurt)
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