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The meeting was organized by E. Dubinsky (Potsdam~ N.v.f and
D. Vogt (Wuppertal). 23 mathematiciahs from Austria, -'Bra_z;i~ ,­

Bulgaria, Czechoslowakia, Finland, Ppland, Spain, Unit~~" States~

and West..Germany took part ; n th~ conference.

The 18 lectures that were presented dealt mainly with ope;ratorsi" ,r' .',

in (F)-spaces, structure theory of nuclear (F)-space"s 'and'!appli,~~ ~,~; ;", ~

cations to analysis, for example algebras of entire·:function·s,. . "_,-ll, '< ..~

'convolution operators, differential operators'. 'the "fruifful ~,~ '~""_":~~;," ':;.

discussion's durfng the meeting gave evidence of:'the~ pleasant ,~> 1'_:.

atmosphere at the "Mathematfsche Forschungsinstitut' Ob~rwölfa:c'h"~/~':'.'r i.
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Banaszezyk, W.

Pontryagin duality in nuclear spaces

Let G be an abelian topologieal group. By ~ we denote the 9~~!_grQ~pj eonsist;ng
of all eontinuous characters of G, with the topology of precompact convergenee.
G is called reflexive, if the canonical imbedding G~ ~ is a topologieal isomor­
phism. If A -~-G~-~h~n we define Aa = {X E cf : x (A) = {Ol }. A reflexive group

Gis called ~!!:Q!!glY_!:~fl~~il!~, if every cl osed subgroup and Hausdorff quoti ent e
of G and ~ is reflexive, and if for each elosed subgroup H of G the canonieal
mappings {G/H)A ~ Ha, ~/Ha ~ ~ , (~/Ha)A ~ Hand G/H ~ (Ha)A are topologieal

i somorphisms. The main result is that every nuelear Frechet spaee' is a strongly
reflexive additive topologieal group. This generalizes the result known for
eountable produets of real lines, and even local1y eompact groups.

Djakov, P.

Complemented Block subspaces of Köthe spaces

Let E be a· Köt~e space and {ei' i E I}, 1= {1,2, ... } , be its natural basis.
Suppose I = U In;s a deeomposition of the set of indeces I intö disjoint
subsets and lQt1En be the closed linear hull of vectors {e;., i EIn}. Then we
have E =WEn in the sense, that every element x E E has a unique representation
x = ~ ~' where xn E En. In the following we call subspaces En blocks of E.
We say that the subspace F is a block subspace with respeet to the decomposition
E = ~ En if we have F = ~ F n En. The following result is obtained by"the author

n . n
and Prof. Ed Dubinsky: e
Theorem: Suppose Eis a Köthe space, E = WEn ; s a decomposi ti on of E, i nto
blocks and F is a complemented block subspace with respect to the given decompo­
sition. If sup dirn E < CD the subspace F is isomorphie to some coordinate sub-

n n
space o~ E (i.e. subspace, generated by same part of the natural basis of E).
Remark: In nu~lear case instead of sMP· dirn En < ~ it i5 enough to suppose

s~p dirn (F n .En> < co •
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Floret,' K.

Nonns and Bases

An example of a strict inductive sequence (En) of nuclear Frechet spaces
with continuous normswas presented such that
(1) each E

n
is not countably nonmed and does not have the bounded approxi­

ma ti on property .
. (2) The inductivelimit E does not admit any continuous norm.
(3) E does not have a basis.

The main .idea .af ~he constru'ction (in order to' satisfy (2», 'namely vio­
lating' certain cancordance properti"es of the narms on the step-spac'es,
implies automatical1y property (1). That E has no basis js a consequence
of the structural property of strict inductive limits with an uncon~itio~al

basis being a direct sum of complemented subspaces of the step-spaces - a

resul t due to S. Oi neen. Qua1i zi ng thi s ..resul t (e.9. to: c'ertain.
,strict Frechet spaces,with an unconqitional basts are actually product-spaces)
si~plifies the proof ~hat V.B. Mosc~telli's e~ampl~ of ~ nuc~ear Frec~et~

space does not haye a.basis.

'K. Floret: Continuous norms of locally convex strict inductive limit-spa~es;

p.repri nt,.
K. Flriret - V.B. Moscatelli: On bases in strict inductive and projective

'limits of locally convex spaces; to appear.in: ~acific J. Math.

Gramsch, B.

Perturbation theory in Frechetalgebras of pseudodi~ferential ope;ators

Ther'esults of Beals (1977); Cordes (1979)', Connes (1980) and' Dunau (1977)

show that interesting Frechetalgeb~as of pseudodifferential operators have
an open ~roup of 1n~ertib~e elements; therefore the inversion is continuous
and the analytic functional calculus in seyeral variables applies. Definition:
A Frechetalgebra t in a Banachalgebra 23is called a ~-algebra if for the
groups t-1 and B- 1 of invertlble elements the. condit;on t n 3 -1 = 'Ir -1

;s satisfied. It Ilfollows" that the connected components of ? = {p E t : p2=Pl
are 1oca lly - t - rat; ona1 homogenoeus Frechet m.an; fo.l ds. Thi s sharpens' in the
case o~ Bana7halgebras a result of Raeburn (1~77). Simllar result~· (much
more compl i cated to prove) are va1i d for the set of operators. ; n 'Ir wi th closed
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*range (?3 a C - algebra ). Th i s makes i t possi b1e to app1y i n t he Banach ~

situation the Oka principle for homogeneous manifolds. The local non-
linear problem in the proof of an Oka principle (Lemma of H. Cartan) can be
treated for speci al Frechet al gebras resp. Frechet" Li egroups defi ned by
means of generalized dynamical systems. Oynamical systems have been applied
to the theory of pseudo differential operators by Cordes (1979) and
Connes (1980). The implicit funetion theorem for Banaeh spa~es is
sharpened with parameterized families of automorphisms { a t t E Q} through
C~ - or A-smooth elements. There are some connections with the ·Nash-Moser

methQd. Counterexamples.show the limitations of the method with ~t- auto- •
morphisms which on the other hand is not restricted to Frechet spaces.

Haslinger, F.

Spaces of hal~morphic functions

Let P = (Pm);=o be a farn; 1y of funeti ans Pm : (tk -)- m, such that Pm ::: Pm+1

for m E lN and exp (P1) i s 1ocally i ntegrab1 e. 3fp denotes the space of all
entire functions f such that Ilfll := SUD If(z) I exp(-Pm(z)f"< OD, 'Im E lN •

m zEg;
It is shown that Y p is a nuelear Frechet spaee, if the following two eon-
ditions are satisfied : (i) 'Im 31 such that fk exp(-Pm(z) + P1(z»dA(z)<OD

(A being the Lebesgue rneasure on [k), (ii) 'Im 31 and a constant
C = C(m,l) > 0 such that sup {exp(p1(~»} s C exp(Pm(z» Vz E [k, where

~EBz

Bz = {~ : I ~ - zl sI}. Special cases are due to Mi'tyagin and W1oka. Now
let p : (tk ~ m+ be a plurisubharmonic, eonvex function and (rm)m a sequenee

. of real pos; ti ve numbers wi th rm~ rOD> o. Oef; ne the wei ght funeti ons by e
p (z) = r p(z) and suppose that f k exp (-r p(z» dA.(z) < OD. If the abovem m II OD

conditions (i)and (ii) a·re satisfied, the topology in 7p can also ~e

determined.by the sequence of Hilbert-norms

jfl; = f
k

If(z)\2 exp(-2rmP(z» d>.(z) .
[

Le~ Ern = {f entire: Iflm< OD} , m = 0,1, ... , m = OD. Then it can be shown
that EOD is dense in Eo' this. is proven by using resu1ts of B.Ä". Taylor on
polynomial approximation in weighted spaces of en~ire funetions. Finally
the problem of existence of a basis in Jrp is discussed in connection with
a method due to Mityagin and Henkin.
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Holmström, L.

Locally round FODs

The work described is mostiy done jointly with Ed Dubinsky:

Let E be'a frechet space with a continuous norm and' s~ppos~. (En') )5 an~·FOD of

E. We say that (E n) is lacally r.aund if there is a, matri~,.(a(n,k»,

0< a(n,k) ::: a(n,k+l),n,k E lN , and a H.i 1bert norm IIlh on each, En suph .that the
o

00

Ilxll k = E a(n,k) IIxnlln ' x:: E xn E E, k E.~·,
n=l . a ' n=l

defi ne the tapalogy of E. It i s easy to ,see tha~, i f F
n

c. En isa subspace ,

n E :t4, then sp U Fn ( a"block subspace") ;s complemented and 'has a basis.
. n, .! {"

Canversely, in the case'E is a Frechet Schwartz space and (En) 15 ~tron~ and

absolute, ,the camplementedness of all b1o'ck sub'spaces{ar just 'block: bäsfc

sequences) implies that (E ) is local1y ro'und. If"(Eo} ;s obtained'byg"r.oupingn ,
together coordinate basis vectors (in their natu~al "order) in ,a' wea'kTy' s'table

nut1ear power seri es space, then the camp1ementedness' of a.ll b1o~k :-,$~Q'sp'aces

(block basic sequences) and the exi,stence af a basis ..in' every brack subs'pace

both imp1y that (En) is 1acallyround. ;' ".',-:

John, K.

Tensor products af severa1, spaces and nuclearity

,,'

... 4 • ,

Let Xl' .. · ,Xr be locally convex spaces. We consider the Question (Grr:

Suppose- that the E: - and n- topolog;es coincide on "the'; tens~r prod~l!ct_·.::·;:.

Xl ~...~ Xr · Does i t fo 11 ows that at 1east one of the· späces ,X-i ,~.,:'''', X'":r;', ~

must be nucl ear? " : '; ", " ""1 :.~,'

We show tha t . the answer to (Gr ) i s n~- for ,.every~.r .:;, 2.: .. No_n"-nlJ~_l. ea_r~ (F~i)' .
spaces Xl'··· ,Xr wi th base~ are constructed _~uch :tha~ Xl~E:···..~E:' ,X r =; _:'..;:"
Xl~Tl·· ·~Tl Xr · Moreover, ~very continuous r-lin:ear .form, ..~~ :~lx :.,.~.~ .x:~r<.i..?

strongly nuclear. But if r ~ 3 and Xl = ... = Xr = X then the answer'to

{Gr } is yes. Also if Xl' ... , Xr are Banach spaces and if the E: - and

Tl - topologies coincide on Xl~ ... @X r then at least r - 2 from Xl'~,:.·!,,·\, Xr
have finite dimension.
The proofs are based on some resul ts in i dea1S 'of ~mul't;1; near, ope'ratÖrs ',:.

wh1ch were Jntroduced by P1~tsc~. i.n Leipzi.9.)983.. ,~ ..i

                                   
                                                                                                       ©



- 6 -
Langenbrueh, M.

Sequenee spaee representations for solution sheaves of partial
differential equations

Let P(O) denote a hypoellipt;e system of the form P(O) := 0t1dm - P1(Ox)'
where (x,t) = (xl'x2,t) E IR NI x IR N2 x IR, PI is a m x rn-system of PDO

with eonstant eoefficients and Idm is the m x m ~ unit matrix. Let

Qp{x,t) := det P(x,t) and suppose th~t for some m< m

IQp(y+z,O)I:s Cl (IQp(y,Oll +.lzllm + jZ2lm) fOryEIR
N

-
I

, z E a;N-l

I/rn
IQp(Re z1,0) I + Iz21::: C{IIm (z ,'t) I + 1) f 0 r Qp( z ,'t ) = 0

Let h(t) := A. { Yl IQp(y,O)1 11m :,: t}, A. = Lebesgue.-rneasureand suppose

that for any C > 0 C h (t) s h{C1t) for some Cl > 0 and large t.
Let $(6') := { f E C~(6')m I P(O) f = 0 } for ~ open in lR N. With these
assumptions the following 1s proved:

N2+1 1 }J
Theorem 1: .1'(6'1 x lR ) is (topologically) isomorphie to. ( A~(h- (n»
for any (9'1 open in lR NI.

Theorem 2: Let N2 = 0 in the above assum~tions.

a) Then ~(0'1 x lR.) is isomorphie to
-1 ' -1 ~ N 1

(~oo(h (n» ~Al (h (n») for any 0'1 open in lR - •

b) Let P1(JX) I = -1 Pl(x) for same matriees J and I of a special type.
ThencAf(6i x lR±) is isomorphie tovV'(6"l x lR.} for any 0'1 open in ~N-1.

Theorem 3: Same assumptions as in Thm. 2. Then J(Oi x (a,~» is isomorphie to
-1 ~ N-l

(A 1( h (n) ) ) f 0 r any 0"1 open i n lR •

The proofs rely on the introduction of a multiplieative strueture o~ JV(O) ,
whieh ;s used to define certain continuous projectio'ns. They carry over tb :

most of the classical loealizable analytieally uniform spaces and non
hypoelliptic operators satisfying suitable conditions.

Mei se', R.

Cn guotients of nuclear algebras of entire functions module closed ideals

Let p: [ ~ [o,~[be a eontinuous subhanmonic funetion with the following
properties:
( 1) 3 0 > 0 \Jz, 1 E (t wi t h I~ -11 ::: 1 : p(1) ::: 0( ~+p (z ) )

.1:.
-')..
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(2) log (1+lzI 2) = O(p(z)) resp. (2 ) l;m 109(1+ jzI 2) = 0
. 0 Izl~ p(Z

(j) P(z) = p(lzt) and p(2z) = O(p(z))

(4) 3 E>O : 2p(z) "= 'O(p(Ez))

Let A([) denote the .space of all entire fu~ctions on [ and put
A

p
:= {f E A(<<:) 13 n E}l . sup If{z) I e-n" p(z) < ~} if (2) ;s sat;sf;ed

~E[ _ "Jp(z)
AO :=-{f E A(a:)1 \f'n E lN': sup If(z)1 e n < oo} , if (2~) is satisfied.

p ZE[ ,

Then the following theorem holds, which extends previous work of Schwartz,
Ehrenpreis and Tay~or. Part (b) of the theorem has been obtained in joint
work with B.A. Taylor.

Theorem.: .(a), For every clo.sed 'idea,l J in Ap of infinite ,codimension,'

Ap/J is the dual of apower series space of infinite type and J is comple~

ment.ed i 0'- Ap'
(b) For.every closed ideal J in A~ of infini·te coqime.nsi~n,.A~/~ is a
power seri es space of· fi ni te type and J i s, not campl~emented· i.n: ~~ ~ .

Muji ca, J •

. Polynomial approximation in nuclear Frechet spaces

Let K be a polynomially convex compact, sLibset. of a Frechet":Schwar.tz spa'c'e E.

By combining' results of Matyszczyk and Ligocka we show that if E has·the -bounded
appro~imation~property theri each 'function which isholomorphic on a ..

neighbourhood.of K can be uniformly approximated by polynomials on a '.

suitable neighbourhood of K. Next weshow that,the hypothesis of :the
bounded approximation property can be deleted whenever the space E ;s
nuclear .. As an application of this result we show that if tr is a poly- ;
nomially convex open .subset of.a nuclear Frechet ~pace"then the compact-
ported topolbgy T

oo
coincides' with the compact~ope~ topdlogy ~o on the space

~(t') of all holomorphic functions on tr.

Nurlu, Z.

Compact operators and embeddlngs between nuclear Köthe spaces

In a paper which appeared in Studia ~ath. ;n 1975,' Crone and Robinson
show thitt i f there exi sts ~ (1 i near~' cant'; nu'ous) non-compac{ 'operator

between two nuclear power series spaces of the same type then ther.e is a
common (up to ; somorphsm) step space of the two spaces ..We give more
general examples of pairs of nuclear Köthe spaces enjoying this property.                                   
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Let (EtF) E ~ denote the property that either each operator E ~ F is
compact (denated by (E,F) E K) or E and F have a cammon step space. Then in
each of the following cases for the nuclear Köthe spaces E and F, (E,F) E /0
holds:
i) F is.isomorphic to a closed subspace of the regular space E
ii) E is isomorphie ta a quotient space of the regular .space F
iii) Ext1(F,E) = 0 (Here we should remark that reeently (1983) o.Vogt has

obtained the result : (E,F) E K 0 Ext1(F,E) = 0)

Pelczynski, A.

On Mazur's problem related to Cauchy multiplication of ser~es

s. Mazur (Scottish Book Problem No 8) has asked whether every scalar series
summable by the ~thod of first means can be represented as a Cauchy product

.of two convergent series. This question reduces to the following.
Given a convergent sequence ~ = (zn). 00 there exist convergent sequences
6 = (xn) and.;L = (Yn ) such that

1 n
(1) z = - z x. Y 1. for n = 1,2, ...

n n j=l J n+-J

n

Oefi ni ti on: We say that a ob i s represented by sequences ~ and~whenever
(1) holds. A sequence b = (zn) is weakly representable if there exists a
matrix (aij ) representing an element of the projective tensor product 1

m @1
m

such that

for n = 1,2, ...(2) =.!. zZn n aJ",n+l-J·
j=l

The0rem 1:. If b E 12 then b is weakly representab1e, moreover the matrix
(a;j) satisfying (2) can be chosen as a Hankel matrix representing same
element of the tensor product co~ co.

Theorem 2: There exists a sequence ~ E ~2 lP which is not weakly represen­
table.
Corallary: The sequence ~ of Theorem 2 is not representable by any twa
bounded sequences.
Thus the answer on Mazur ' s problem i·s no.
The above results are obtained jaintly by S. Kwapien ~nd the author.
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• Petzsche, H.J.

The edge-of-the-wedge theorem

A proof of the following ver~ion of the edge~of-the-wedge th~orem ~~s gjyen:

Theorem: let ejE !RN, lejl = I, j = 1,2 let Qe. C lR N xi {Aej IA >Ol" ,;
'. ' J

re1at'i vely open wi th lR N n ~ Qf1. = lR ~ n o~S2 = U. Assume f j "to be general i zed

functions (i.e.distributions,hyperfunctions) with ~ = 0 wher~' ~~. = Z'Sj'
az J

z E fI. Theri the follow~ng are equivalent: Sj' ':

(a) bs f 1 = be f 21 2

(b) It exi sts a general i zed funeti on f on S2S1'S2 (S2e1"S"2: c lR~. xl" C),'-Sl :'+ f-LS21

A, ~ > 0 rel ati vely open) such that ---2...-. f = 0, j = "1,2 a"n~f" ~',~
az ' , , ~

Sj

HerebY.bef denotesthe boundery value of~'f in.directi.~n".e. The ~xjste,~ce';Qf

the .boundary va luebef provided f i~ .ho1omarphi c ~,n zS~ wa~. dJ s.cus.s~~.,., T,h;~

proof given was based on a transl~ti~n of the theprem!s state~ent i.nto, ..the
ä - language ; .e. replacing. "bound~"ry values' b~ .s~itable "'~quatio'nls fQ.~ L". , . ., .:.- ., .. ~z

and Hartogs theorem.. ,:. ._, : ," ;:.'~ :~ j

Fi na lly a more genera1 v'ers i on of the theorem ; n,vo1vi ng :a'rbi trari ly' manY

·boundary values was given.

Prada, J.

0'0 i dempotent operators on Frechet s'paces

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

" ~". ;.=
_...... - ..

The complemented subspaces of ExF, cartesian produet of two Frechet spaces
E 'and'F such that (E,F) E ~(all mapp'ing's"on E into F a-r'e 'oompact:r 'are"'d~­

termi'ned. For that, i t i s used the fac't that t'he "i deinpo'teht" :-operators-'!~": ::

modulo-compact, that is the elements [0] ,ot' fl(E:,F)/~(E~E) su·c.h7·'t.ha,t':;:~·:·

[0]2 = [0], '~here· f (E,E )re~p.. ~(E" E) 'designs th'~s~ace' for:ned,; \Y, .t:~~:;j
continuous resp. eompact linear operators on E irito E,E being ~ Frechet.
space, are the projecti ons on E i nt'o E. '. " . :." :; ',', .::;'. ~ ..
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Ramanujan, M.S.

Strongly nuclear sets and maps

The topic discussed is the following Arzela-Ascoli type problem: Given
Banach spaces E and Fand a subset H c L(E,F) when exactly is H a s-nuclear
set of s-nuclear operators? Instead of the Kolmogorov and Gelfand numbers we

use the entropy numbers (en) to characterize s-nuclear maps. Also we define
the sequence (vn(H) of variation measures, viz.,

. n-1Vn(H) = -rnf {M>O : :3 a 2 - cover, (BI'o ooB2n-l) of the unH ball BE' e
BE ~ V T EH, Vx ,y E (same) Bi' 1I Tx - Ty 11 < M } •

The following theorems are proved.
Theorem A: For H E L(E,F), the following are equivalent ('FAE ' ):
1) H(BE) is s-nuclear; 2) (vn(H ' » ~ S; 3). 3 a seq. (F~) c F' ,

eodim F~ :: n and 11 HI IF.l1 :: An' ( An) ES.
n

Theorem B: H c L(E,F) be a bounded set. Then ·FAE': 1) H is a s-nuclear
set of uniformly s-nuclear maps. 2) H(BE) and H'(BF,) are s-nuclear.
3) H(BE) is s-nuclear and H is of equi-s-variation. 4) H is of equi-s-variation
and (H(x), x {BE) is uniformly s-nuclear.
The re~olts can be extended to A~{a) replacing s if A~(a) is multiplicatively
stable (and this stability is shown to be 'almost l necessary):
rhis work is done jointly with K. Astala (Helsinki),

Taylor, B.A.

Right inverses. for the a'operator and the property (ON) in spaces of entire
functions

For p(z) a continuous pl~risubharmonic function on [n, let Ap denote the
algebra of all entire functions f on ~n such that If(z)1 ~ A exp{Bp{z»)
for some constants A,B > O. Let C; denote the corresponding space of
infinitely differentiable functions, each of whose partial derivati ves are.
bounded by A. exp(Bp(z», and let C~(O,q) denote the space of differential
forms of bidegree (O,q) with coefficients from C;. We discuss the splittin~

of the complex,
id - -o A ~ a ~ ~. a 00

-+ p---' Cp--..Cp(O,l) --? ..... ---:, Cp(O~n) -+ O.
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Under mild technical assumptions on p, the complex always splits at
the stage of (O,q) farms where q ~ 1. At the stage C;, however, the complex
splits if and only if the strong dual (A }I of the DF space Ap has the propertyp .
(ON) cf Vogt and Wagner. Some kno~n cases ~~er (Ap)L has (ON) are presented.
These include many, but not all, eases when p(z) = p(lzl) and"when p is
eonvex. Applications are g;ven to the splitting of

. 0 -+ I' -+' A -.. A· / I -.. 0
P P

where I is a closed.idea~ in Ap.

Tidten, M.

On a Theorem of W.Wojtynski

The followin~ theore~ iS'Well known sinee 1966:

Theorem (Wojtynski): Let E be a countably-Hilbert spaee and T: G -+ L(E)
be a group action of the compact group G on E admitting a cyelic

vec.tor eo in E, i .e. the orbit {T(g)eol g. E Gl. is to~al in E.• ,..
Then E has a basis. .' "

In th;s talk there is shown that this theorem is incorrect, at least in

the noncommutative case. There ;s described a nuclear (F)-space Z and an
action of a suitable group G on Z satisfying the hypothesis of Wojtynski 's
theorem. But Z fails to have a weaker property than having a basis. More
precisely Z has not the prbperty (*) described by Mityagin in his paper
with C. Bessaga in 1976. This property is situated much nearer tq the
bounded approximation property (BAP) than the existence of a basis. On
the other hand Wojtynski I S hypothesis are sufficient for (BAP) and in
part; cul ar ,the spaee Z constructed' in thi s ta1k has the (BAP).
Coneerning the construction of Z it should be mentioned that this is
done by a modification of Mityagin's construction of a nuclear (F}-space
without the property (*) mentioned above. The group action on Z makes use
of. the special arrangement of the finite-dim~nsional Ilblocks" in Z.

Wagner, M.

Subspa~es and Quotients of regular Köthe spaces

The results of this lecture are obtained together with Prof. M.S. Ramanujan.
Let A(A) a Köthe space w;th continuous norm.
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Theorem 1: A Köthe space ~(B) is isomorphic to a block embedded sub­
space of A(Ar ~

There exi sts a ma tri x C equi va 1ent to B, a mappi n9 Tl lN x ~ -+ lN in the
second component injective, and constants Co with

CJ" n
-.--'- >
cj,n -

c " c1T (n,j),k
n cn(n,j),n

for all n,j,k.

a" k
If A{A) is regular. it.ean be assumed that aj •k+1 = aj •k f k( a~:k-l
with f k : m+ -+ m+ increasing.

Theorem 2: A Köthe spaee A{B) is isomorphie to subspaee of a stable regular e
Köthe space A(A) ~

There exists a matrix C equivalent to B with

_. Cj k Cj ,2 aj ,2
c. k 1 ~ c. k . f k (---'- ) and ~-' ~
J, + J, cj,k-l cj ,l a j ,l

Related results irr the case of quotient spaces are also discussed.

Berichterstatter: M.J. Wagner
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