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Im Mathematischen Forschungsinstitut in Oberwolfach fand erstmals'
eine Tagung {iber Harmonische Analyse und Darstelluhgstheorie topo-
logischer Gruppen statt, die von den Herrem H. L e pt in '
(Heidelberg) und E. T h o m a (Minster) geleitet wurde. Erfreu-
lich war die groBe Zahl der auslédndischen Giste. 22 Vortridge

gaben einen Uberblick ilber neueste Efgebnisse und Forschungen,

vor allem zur Dualit&@tstheorie und zur Darstellungsthebrie von
Liegruppen, doch wurden auch Fragen der harmonischen Analyse kommu-
tativer und nicht-kommutativer Gruppen, der Strukturtheorie fopolo—
gischer Gruppen, der von Neumann—Algebren; der Darstellungstheorie .
diskreter Gruppen sowie {lber mittelbare Gruppen behandelt.
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Vortragsausziige | ‘
H, BEHNCKE: AuBere Automorphismen von W*-Algebren,

Sei G eine unendliche diskrete Gruppe, deren Klassen bis auf {e} alle
unendlich sind. Dann besitzt die W*-Algebra der regulliren Darstellung
von G HuBere Automorphismen, sofern G nicht komplett oder vollsténdig
1st Ist G ein freies Produkt G.-= G1=¥ G2, dann lassen sich Automor-

phismen G4 von G und &, von G2, die nicht beide trivial sind, gleich- -

zeitig zu einem é.uBeren Automorphismus der W*-Algebra der reguléren ';
Darstellung_von G fortsetzen. Insbesondere 1&8t sich jede separable.
lokalkompakte Gruppe H als Gruppe von HuBeren Automorphismen der |
Linksalgebra der freien Gruppe mit zwei Erzeugenden darstellen,

J. CARMONA: Représentations unitaires induites holomorphes et

irreductibilite des représentations des groupes de

‘ Lie semi-simples connexes réels, : ’ | .
Dans tout ce qui su;Lt, on de€signe par G un groupe de Lie engendre par
un voisinage compact de 1l'unit€, *json algébre de Lie, T un sous—group_e'
fermé de G, ‘¥ son algébre de Lie, 'ﬁ le (reepmt la) complexifi€ (e)

de tout sous-espace (respmt sous-algebre) ¢ de ‘ﬁ, X - X la conjugaison

de ‘;c deéfinie par *§,‘, ch_une sous-algébre de %Cverlflant les condi-
tions suivantes: ’
(1) A4 ™ (’J ) © ’Jc, ol x = Ad x est la- representatlon ad jointe de

G dans 9@,
(11)  Jon o= For |
- (4id) ’jc + 'j = fo complexifice d'une sous-algebre 4 de 'ﬁ.'

Etant données une représentation L de T dans un espace de Hilbert
VU et une représentation V de '.'J dans 1° algebre i(?)“’) des opérateurs

lindaires continus sur l'espace de Frechet e c ‘@(G,?ﬁ’) des vecteurs . |

.de Vaifférentiables pour L, on suppose que les opé€rateurs adjoints
L)*, XeT, etv(X)*, X € CJ , sont dans L {U%) et que les conditions
suivantes sont verifees: ’ o
(1) v (aa¥(X) = L@ v (X) LN el X ¢ ’J
(ii) la restriction de v & Y est la dlfferentlelle de la'repre’senta-
' :L 4 '
tion y-—» 4 (X’) _ Ar\(b") L .
Une représentation :mdulte holomorphe par le couple (L,V) de T, TJ )
sur G est une representatlon unltalre obtenue par restriction de la.
représentation réguliére droite r de G dans :ﬁb(o‘D(G) ,U) & un sous-
espace hilbertien invariant X forme de dlstributlons verlflant les
conditions:
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() e e = Ay A 2 60 yeT,
(2) 2 (X)T + o(x) T =0, x € J,
ou £ désigne la representatlon regullere gauche de G dans L(d(G) ’B’)

On caractérise les noyaux reproduisants de ces espaces hilbertiens,
‘et on définit une injection de l'espace des opé}ateurs d'entrelacement
dée deux repre€sentations de ce type dans un espace de distributioné‘a

valeurs vectorielles genéralisant l'espace propose par Blattner.

On applique ces résultats aux groupes de Lie semi-simples connexes
‘réels en associant & chaque sous-algébre de Borel J, de gb, au sous-
groupe resoluble maximal correspondant T de G et a tout caractére L.
de . une représentation unltalre induite holomorphe. On d€émontre des
critéres 4’ 1rreduct1b111te et d'equlvalence de telles représentations
ainsi que des reésultats sur la détermination explicite de 1la structure
hilbertienne de7€ et des op€rateurs d'entrelacement. _ '

Les exemples traites sont destines & montrer que la théorie permet
d'etudier comme cas particulier les groupes compact les séries dis-

r, Bruhat.

J. CIGLER Normed ideals in L (G). . ,
Let G be a locally compact Abelian group and 1! (G) the group algebra
of G. An ideal N in L (G) is called normed 1dea1 if the following
conditions hold: : -
N 1) N is dense in L (G);
N 2) N is a Banach space under some norm | - lly such that

l£ll, < I£lly for all £ € v, |
N 3) Hh*an < ||h||1 l£ly for all n ¢ 1] (G) and £ € N.

- Normed ideals may be regarded as generallzatlons of Segal algebras or
- of homogeneous” Banach spaces. There definition is modelled after the.

corresponding fundamental notion in Hilbert space theory.

The structure of normed ideals is studied, Segal algebras are charac-
~terized in terms of normed ideals, and some examples and counter
examples are given.

J. ERNEST: Duality in representation theory.

We discuss the duality principle as it appears in the unitary repre-
sentation theory of locally compact groups, from its beginning with

the Pontrjagin and Tannaka duality theorems. Formulations of duality
for arbitrary locally compact groups, including the recent results of
Tatsuuma, Takesaki, Katz andiErnest; are discussed, furthermore duality
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: theorems for obgects other than groups (including C*-algebras) -The SR
current and possible future direction of research in this field is R
' con81dered. In particular, we examine the duallty principle as it o

arises in the context of covarlant representations of physical systems.j:'

- P. LYMARD. MHyennes invariantes sur les espaces homogenes et
representatlons quasl-regulleres des groupes locale-

: . " ment compacts.’ ,
v Un théoréme sur les rapports entre les deux propriétés sulvantes pour-rhz
un groupe localement compact G et un sousgroupe ferme H de G: (P y

Sur l'espace des fonctions ctontinues bornees f( /H) définies sur

l'espace homogene des classes a droite de G selon H, il existe une

moyenne invariante pur l'action de G"(P ) La representatioh ddentite
‘ est faiblement contenue, au sens de J.M. G Fell,dans la representatlon fi",
 quasi-reguliére de G dans L (G/H) . Ce théoréme généralise 1l'étude - ®
faite par H. Reiter et A. Hulanicki sans le cas des groupes, ou H est

-

. réduit a 1'élément neutre de G.

F. GREENLEAF Measure of powers c¢? for sets in locally compact groups.
Let C be an open, relatively compact set in an abelian group. Then
Emerson and Greenleaf have shown that the Haar measure ICpl has the

growth property }
|eP] = A‘pk + 0 (p*T0g p) as p -,

and in particular l%g%%l -1 (*)
The growth condition (*) mekes sense in every locally compact group G
and seems to be closely connected with amenability of the groups. This.
growth'condition is very difficult to verify (or disprove) in general
groups and there are many open problems. The weaker condition - |

1im inf lgg:ll} | (%)

p—o cP| ' |
for all open relatively compact sets is easier to verify and turns out
to be true for l. solvable discrete finitely generated groups with a o
nilpotent subgroup of finite index (J.A. Wolf: J. Diff, Geometry,1968), = - -
2. hilpotent groups. The éondition (*#*) fails for the solvable finitely.
generated groups which do not have a nilpotent subgroup of finite index:
Compact open sets C exhibit exponential growth for |CP| (Milnor: J.Diff.
Geometry, 1968). Emerson and I conjecture that in every groupr we must
nave CF getting "size regular" as p}e*», so that (*) iff (**), But this
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seems to be a difficult open problem.

Elne zentrale Gruppe ist eine lokal<kompakte Gruppe G, deren Zentrums-.
faktorgruppe G/2Z kompakt ist. Sei [2] die Klasse dieser Gruppen. Ver-
fasser hat zusammen mit- M. Moskowitz in einer Reihe von Arbeiten die
Theorie dieser Gruppen entwickelt. In bezug'auf Strukturtheorie,'Dara
stellungstheorie und harmonische Analyse erweisen sich'[Z]-Gruppen als
die natiirlichste Verallgemeinerung der kompakten und der lokalkompakten
abelschen Gruppen, dies sowohl in dem Sinne, daB viele der in diesen
beiden Klassen auftretenden Phénomene erst unter diesem Gesichtspunkt
zusammengefaBt werden k&nnen, als auch in dem, daB eine weltergehende
Verallgemelnerung zu starkem Verlust an Detail fithrt. Die in der har-
monischen Analyse zentraler Gruppen<erz1elten Resultate lassen sich

“unter folgendé Rubriken einordnen: 1. Approximationssitze und eine

Charakterformel, 2. Der=#;-0perator und die starke Halbeinfachheit von
L1(G); 3, Eine Charakterisierung maximalfastperiodischer Gruppen und
Eindeutigkeitssitze fiir die Fourier-Transformation, 4. Die Plancherel-
Formel fiir zentrale Gruppen, 5. Aquivalenzkriterien fiilr endlich-dimen-
sionale unit#ére Darstellungen, .6. Die Struktur der Algebren L1(G) und

2 @),

S. HELGASON: Radon tfansfbrmé and group representations.

. Let X be a symmetric space of the noncompact type, Y the spacé of
"~ homeycles in X, and G the identity component of the group of isometries

of X. The semisimple group G is transitive on both X and Y, so that

X = G/K, Y = G/H for suitable subgroups XK,-H of G. In analogy with
spherical functions on X we consider the H-invariant eigenfunctions

of the G-invariant differential operators on Y, the socalled conical
functions. Conical distributions on Y are defined similarly. Whereas
the conical functions correspond explicitly to the irreducible_finite- .
dimensional representations of G with a fixed vector under H, the

"conieal distributions afe-intimately related to the complex principal -

series of infinite-dimensional representations of G. These distribu-
tions can thus be used to construct the intertwining operators, derive
the irreducibility criteria and set up the rudiments of a highest
weight theory for the representations in the complex principal series,

K.H. HOFMANN: Duality theories for compact semigroups and C*-bigebras.,
We establish a complete duality betiween the category of compact topo-
ldogival semigroups and the category of commutative C*-bigebras

Deutsche
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(C*—Hopf-algebras) with. 1dentity and derive from thls general duallty

the duality theorems of Pontrjagin and Tannaka as well as lesser

B known duality theorles for special classes of compact semigroups’ such

a5 semilattices., In the course of the discussion the concept of a-
C*-blgebra has to be introduced properly, and the work:mg of the

duallty in terms of bigebra ideals on one side and subsemigroups and

semigroup ideals on the other is- described in some detail, Partlcular
emphasis is placed on connections w1th class1cal character or semi-
character theory and representation theory with the present set-up.

A. HULANICKI: On -E -group algebra of a discrete group.

B & 1 lS proved that if G is a nilpotent dlscrete group, then for any N
. x in 2 (G) such that x* = x we have , o - : .

lim Vil - |zl

where x = L_ is the left regular representatlon of ,Z (G) on I (G)
This 1mp11es the symmetry of 2 (G) (The details w111 appear 1n
Studla Mathematlca) :

E'. KANIUTH: Zur Struktur der reguldéiren Darstellung dlskreter Gruppen. o
"G sel eine diskrete Gruppe, Gf der Normalteiler aller Elemente in G,

- die zu endlichen Konjugationsklassen gehdren, Gf' die Kbmmutatofgrupbe_
von Gf und Z(G ) das Zentrum von Gf. Ferner bezeichne L die 11nks-re-- '
gulére Darstellung von G.

Satz: (1) L ist vom Typ I genau dann, wenn l'_G 2(G )] < e ist.

(2) L ist vom Typ II, genau dann, wenn entweder- [G Gf] = o oder .

[G: Ge] € = und G,' unendlich ist.
[erschelnt in Math. Annalen]

J.H.B, KEMPERMANN: Functional equations over abelian groups.
‘We are interested in the equation

n
(1) > ajf(x + ij) = for all x € X, y € Y .
J=1 ‘

Here, X and Y are abelian groups, T, : Y = X a homomorphism
(3=1,.00ym), £ : X = F with Fa field and a, € F (j=1,...,n).

The set of all solutions of (1) is denoted by ¢. If A, B are abelian
groups then f : A - B is called a polynomial of degree £ n(fGT (A, B)),

if Ah1“" Allnf = 0 for all h ,...,l%éx The composition of a polyno- ‘
mial f : A - B with a polynomial g : B - C is again a polynomial, '

"If A is divisible and B has no elements of order <'n then Tn(A,B)‘

Deutsche : ) : ) . :
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coincides with the class'?;(A,B) of all solutions of

Anf(X).'= i(-nn‘i’ (’.‘)f(x+jh) =

j=o
If A,B are tor31onsfree then f 63? (A,B) iff f(x)nu'z bfx -

Here T is the set of all Y : I ~7£ ‘with > 30(°C) < n, and I denotes
-the index set of a Hamel basis {Y1L|°C( I} for X over the rationals

Q : x~§ X ‘%&, X € Q. Flnally bb" ‘denote essentially unique-
rational llnear comblnatlons of elements in B. For convenience
suppose that p = Char F = 0 . ,

Theorem: § < ?’(x F) for some N-> 1 iff X = X for ‘each partition

. W= {11,-“,19} of I —{O,...,n} such that

. ay = 0 (r-1,...,g) Here XTT is the subgroup of X generated by
o ;j 1:: | A

: the imagesbxi,j = (Ti - Tj)Y wiﬁh i,j in the same components Ir'
'A. KUNZE: Some Remarks on Uniformlx,Beunded Representations.
Let G be a semi~simple Lie group with finite center, G = KAN an
Iwasawa decomposition of G, M the centralizer of A in K, e'the Caftan
involution of G, and V = 6(N). Let H be the group MAV and M' the ’
“normalizer of A in K. Then the restricted Weyl group M'/M is finite,
5 and if P is a complete set of representatives for the cosets pM of
_ M ineM‘,.every element of G lies in exactly one of the sets HpV (pEP).
| . Since H is .an amenable group, every uniformly bounded representation
of G is similar to one whose restriction to H is unitary. Suppose
that T is an arbitrary continuous representation of G which is uni-
tar& on H. Then, since G is the union of the sets HpV, it follows
that T is uniformly.bounded, in fact that the set of norms
| | {IIT(y)I\ y € 6} |
is finite. This raises the follow1ng problem: Startlng w1th an arbi-
' trary unitary representation T of H find all ways of assigning
- operators T(p) to the elements of P so that the map T defined on

each HpV by

T(hpv) = T(h) T(p) (v)
is a representatlon of G. Certain but probably not all solutlons
of this problem have been constructed by Kunze and Stein by analyti-
cally continuing an appropriate normalization R(°,A) of the usual
. principal series for G.- ” |
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1.G, MACDONALD Spherlcal functions on »g-adic gr.oups.

Let G be the Chevalley group associated w1th a complex semisimple

Lie algebra L} and a #-adlc field K. With 'bhe topology its inherits v
from K, the group G is locally compact and contains a maximal coupact
subgroup U, the stabilizer in G of a Chevalley lattice v @ %P 7 s wheref_' .
o is the ring of integers of K. We consider zonal spherical functions'
on G with respect to U, and obtain explicit formulas for thelr values

and for the associated Plancherel measure. For detaills we refer to

the note [1]. These formulas involve a function c(s), which is the
?fadic analogue of Harish-Chandra's c-function. The analogy may be

made precise as follows. For any local field K, Tate [2] has defined

& meromorphic function @y (sometimes called the g.ammafunction of X).

w

Then the factor |c(s) |2 in the Plancherel measure may be written in ’ .
the form . |c(s)| - “ H_((oc.*.s)) .
(using the notation of [‘l] and thls is valid for all local flelds X

" (real, complex or ,?-adlc) . '

[1] I1.G, Macdonald: Spherlcal functlons on a 9-adic Chevalley group.
* Bull. Amer. Math. Soc. T4, 520-525 (1968). ‘
[2] J.T. Tate: Fourier analysis in number fields and Hecke's zeta
fu.ndtions-. (reprinted in "Algebraic number theory", ed. J.W.S.
Cassels and A, Fr8hlich, Academic Press 1967). ' ’

Y. MEYER: Pisot numbérs and harmonic analysis. -

We give a new proof of a celebrated theorem of Salem: let © be a real
number greater-than 2 and E the set of all (infinite) sums |

%Ek @ where 'Gk
metric development if and only if 6 is a Pisot-Vijayai‘aghaVan riumber.
This new proof depends on the following lemma: if © is a P.V. number,
‘let n be the degree of & over @, h the homomorphism from R to T2 ge-
fined by h(t) = (exp 2T it,...,exp 27 ien-1t)._0ne can find a com-
pact subset K of T1I®, of Lebesque measure zero, such that, for all

k > 0, h(@kE) c K. An' improvement of Salem's theorem is the following:
let X be an algebraic field of degree n over @,Xc R, let (Sk)k>1 be

a sequence of algebraic integers of X , of degree n. If there are

two real numbers « and B such that«< > 2, 0 < < 1 and for all

k, 6, >« and |ek,j| < B« ek,j are the conjugates of ©, different

O or 1, Then E is a set o,.i"pnici'ty'for trigono- ‘

from ek, 2'5" i XL n) the symmetrical set E constructed with dissection

ratio 61';1 is a set of unicity. |
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Forschungsgemeinschaft ©




-9-
H. REITER: Some remarks on locally compact groups.

‘Let G be a locally compact group.'The property P, (cf. Reiter:

Classical harmonic analysis and locally compact groups) and its equi=-
valence with Godement's property, with the existence of & left-inva-\
riant mean on Cb(G), with. the 'fixed point property' and some other

‘conditions is dlscussed. FPurther the equivalence of P1 with the con-
- dition that the ideal gl (G) = {‘f L1(G) = gfo(x)dx = O‘},’consi-
dered as a Banach algebra of its own (with the L1-norm), has bounded

approximate units, Let H be & closed normal subgroup of Gj; there is
a 'natural' homomorphism TH of 1) (G) onto L1(G/H). If H has property

P1 then

(*) int ]S : e, f . = ||yl :
¥, €H, ¢ >0 1(a) H 00 Crmy  Vren'(e)
| E cn=1 A |
where (Ayf)(x) = f(xy)A(y). Applications of (*): If H has property
31, then :
T, Ty (I) is a closed 1deal, whenever I is a closed 1deal.

2. The kernel of Ty considered as a Banach algebra J] (G,H) of its
own (with the L (G)-norm) possesses bounded approx1mate units.

L. ROBERTSON: Some structure theorems for groups with compactness
conditions.

Let [Moore] denote the class of all locally compact groups such that

every continuous irreducible unitary representation is finite dimen=-

sional, It is possible to characterize Moore groups by displaying

the relationship to those maximally almost- periodic groups such that

" the commutators generate a group with compact closure.. Various-

splitting theorems'involving direct products and semidirect products
can be obtained. Let EFC]- denote the class of groups such that
every conjugacy class has compact closure. Then there exists a com-

'pact neighborhood invariant under conjugation, -and a characterization

of [?Q]_'can be obtained. The proofs make repeated use of results due
to S, Grosser, M. Moskowitz, and C.C. Moore. '

G. SCHLICHTING: Uber die Operatoralgebra der regulliren Darstellung

einer dlskreten Gruppe.
Sei G eine diskrete Gruppe und g = U d1e regulare Darstellung von
L, (G) in L, (¢), dann ist die Operatoralgebra L (G) der regulsiren Dar-

.stellung von G definiert als der NormabschluB von-{U g€L (G)} in der

Algebra:@(Lz) aller beschrankten linearen Transﬁormatlonen von LZ(G)

DFG Deutsche : : ‘
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. in sich‘ Zu x € G seil K' {yxy -1 1y € G}und Ge der Normalteiler . ailer.?"'
x € G mit K endlich, Dann gibt es zu jedem Extremalpunkt « der kon- P
vexen (und. bezugllch der Topologie der punkiweisen Konvergenz kompakten) '

Menge K(Gf,G) aller pos1t1v-def1n1ten G-invarianten Funktlonen

| ¥ o - ¢ mit w(e) = 1 einen Homomorph:.smus H, des Zentrums
3’((}) von L(G) auf ¢ mit H (Ug) =3 g(x)oc(x) fiir alle
x€G S
£

Klassenfunktlonen g € L, (G) Die Zuordnung o - H . definiert eine
HomSomorphie von E(G G) (= Menge aller Extremalpunkte von. K(Gf,G))

auf den Strukturraum von J(G). Ist N ein endlicher Normalteiler L
_1n G und s:Lnd °C1,....,oc € E(Gf,G) mit o, |N paarweise verschieden .=

S =1 o
(1 <1i¢g r), so sei p = : (Z;loci(x)|2> *o; |N : dann ist ’._die .
: i= xEN - - '

triviale ErWe:L:terung P von p auf G ein zentrales Idempotent in .  '"'- h .
L, (G), und Jedes Idempotent in 3,((}) ist von der Form U‘j . SRR

de STEGEMAN. Comblnatorlal methods in harmonlc analys1s.

(Bernsteln type theorems for group algebras and tensor algebras)
- It dis well known (Bernsteln) that there exists a function £ : T —= ¢
(T = one-d:\.q;ens1onal torus) of Lipschltz type 1/2 (f € A1/2(T)) .
- such that f ¢ A(T)N}'L (7). The following theorem strengthens thls ]
result and glves analogous statements for the group algebras B '
A(Tn)—JL (7z.n) and the tensor algebras :
v(T™) = ¢(T) 8....8 ¢(T) (n times, n > 1).

Theorem: ?‘5/2‘(T) ¢ A(T) 7\1/2(T2;)'<!: V(Tz) |

- e

A1'1°gN(T2’)i £ A7) i M, logy (%) ¢ V(T3 (a1l N2 1) . |
q/ A (Tnl) 4: A(Tn) | ’ hn /\- (Tn+1) 4: V(Tn+1) (alle n >‘ -1).
< <o oo )

" For <« > 1 /\. 1s the space of (X) = sup Ioc £| tlmes differentiable-
functions where the derivatives are of Llpschltz types :

N /\. is the space of functions satisfying
oC-()* 7™M, 108y .
If(x) - f(x! )]< Clx-x'| max (1, log...log | x=-x'|~ h for all x,x'.
: : .?I .;, N tlmes »

Some parts of the proofs are sketched.

M. TAKESAKI: Group algebra and duality.

Theorem: To each locally compact group G, there corresponds uniquely
‘an abelian involutive Hopf-von Neumann algebra{A(G), JG’ JG}

with left 1nvar1ant measure fon and a symmetric involutive Hopf-von
Neumann algebra {M(G) 'kG } and G is realized as the spectrum

Lo
, ik
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- of the resulting Banach algebra W, (¢). Conversely, to each abe-
lian involutive Hopf-von Neumann algebra {:A. J J /u,} with a
left invariant measure, there corresponds uniquely a locally com-
~ pact group G, whose associated Hopf-von Neumann algebra

.{A(G), JG’ ier Ko %‘13 isomorphic to the given one-{A, Sy i, /¢}
To each symmetric 1nvolut1ve Hopf-von Neumann algebran{M T, % T
with unimodular measure, there corresponds a unique unimodular
group G, whose dual Hopf-von Neumann algebra-{M(G) T’ )% } is
isomorphic to the given one {M, u,:l-(,T'} .

N, TATSUUMA: On a duality theorem for locally compact groups.
' :inga ?roof of the generalized Tannaka duality theorem for locally

compaot groups G, the operator

(f Qf )(81,g2) - f (g1g2)f (gz) (f f2 € L (G))o on
_L (G) 8 L (G), plays an important role. W is a coordinatefree form
' of.the mapping decomposing the Kronecker product of two rlght
regular representations to a multiple of them. In this way, the
(weak) duality theorem is stated as follows. Let G' be the group
ass001ated w1th the weak topology, consisted of all bounded opera-
tors T on 12 (G) such that 1) T 4+ 0, '
2) W(TeT) = (IseT)W, then G' is isomorphic to G by the mapping:
g = Rg (the operétor of right regular ‘representation). Here we
.consider the family G" of all closed operators satisfying the con-
dltlons 1) and 2) , 1nstead of G', We shall determine the'structure
of . operators in G", G" is considerable to give the C. Chevalley's
~complox1f1cat10n of G in the case of g_oelng a compact Lie group.

'T.iWILCOX: On the structure of maximally almost periodic groups.
An investigation of "finitely orbited characters" yields the

foiloWing result:

. Theorem: Let G be a normal subgroup of a MAP-topological group K.
Then (1) If G is a vector group, the centralizer of G has finite
index in X; (2) If G is a locally compact abelian group, the centra-
lizer of G contalns the intersection of closed subgroups of finite
index in Ky - s '

The first part was announced in Bull. Amer. Math. Soc. 73 (1967),
732 -i 734, and the.second part of the above theorem together with
an investigation of semi-direct products of MAP-groups will appear
in Math. Scand. 24 (1969)

E.Kaniuth (Mitnster)
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