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5.2. bis 11.2.1984 T PP

The meeting was organized by E. Dubinsky (Potsdam, N.Y.) and

D. Vogt (Wuppertal). 23 mathematicians from Austria, Brazil, .
Bulgaria, Czechoslowakia, Finland, Poland, Spain, United States.
and west.AGermany took part in the conference. ’

The 18 lectures that were presented dealt mainly with operators’
in (F)-spaces, structure theory of nuclear (F)-spaces and-appli=-:
. cations to analysis, for example algebras of entire functions, -
“convolution operators, differential operators. The fraitful --

Lo

discussions during the meeting gave evidence of:‘the: pleasant -~
atmosphere at the “"Mathematische Forschungsinstitut Obeérwolfach".” ¢’
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Abstracts ) <

Banaszczyk, W.

Pontryagin duality in nuclear spaces

of G and 6" is reflexive, and if for each closed subgroup H of G the canonical
mappings (G/H)" - H2, GP/H% > W2 , (G%/H®)® » H and G/H » (H*)" are topological
isomorphisms. The main result is that every nuclear Fréchet space  is a strongly
reflexive additive topological group. This generalizes the result known for
countable products of real lines, and even locally compact groups.

Djakov, P.

Complemented Block subspaces of Kothe spaces

Let E be a~K6t2g space and {eg, iel}y, 1=¢{1,2,...} , be its natural basis.
Suppose I = U I is a decomposition of the set of indeces I into disjoint
subsets and lgflEn be the closed linear hull of vectors {e;, 1 ¢ I }. Then we
have E = ﬁ En in the sense, that every element x ¢ E has a unique representation
X =2 X where X, € En‘ In the following we call subspaces En blocks of E.

We say that the subspace F is a block subspace with respect to the decomposition
E-= ﬁ En if we have F = ﬁ Fn En. The following result is obtained by ‘the author
and Prof. Ed Dubinsky: . ‘
Theorem: Suppose Eis a Kothe space, E = ﬁ En is a decomposition of E into

blocks and F is a complemented block subspace with respect to the given decompo-
sition. If sHp dim En < = the subspace F is isomorphic to some coordinate sub-
space of E (i.e. subspace, generated by some part of the natural basis of E).
Remark: In nuclear case instead of sgp'dim En < = it is enough to suppose

sgp dim (F n4En) < @,
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Floret, K.

Norms and Bases

An example of a strict inductive sequence (En) of nuclear Fréchet spaces

with continuous norms was presented such that

(1) each En is not countably normed and does not have the bounded approxi-
mation property.

“(2) The inductive 1limit E does not admit any continuous norm.

(3) E does not have a basis.

The main idea of the construct1on (in order to satisfy (2)), namely vio-

. lating certain concordance properties of the norms on the step-spaces,
implies automatically property (1). That E has no basis ijs a consequence
of the structural property of strict inductive limits with an uncond1t1onal
basis being a direct sum of complemented subspaces of the step- spaces -a
result due to S. Dineen. Dualizing this result (e.g. to: certain.
_strict Fréchet spaces with an uncond1t1ona1 basis are actual]y product- spaces)
simplifies the proof that V.B. Moscate1]1 's example of a nuc]ear Frechet
space does not have a bas1s

K. Floret: Continuous norms of locally convex str1ct inductive 11m1t-spaces,
- preprint.
K. Floret - V.B. Moscatelli: On bases in strict inductive and projective
“limits of locally convex spaces; to appear.in: Pacific J. Math.

-

Gramsch, B.

Perturbation theorv in Fréchetalgebras of pseudodifferential operators

' The results of Beals (1977), Cordes (1979), Connes (1980) and Dunau (1977)
. show that interesting Fréchetalgebras of pseudodifferential operators have
an open group of 1nvert1ble elements; therefore the inversion is continuous
and the ana]yt1c funct1ona] calculus in severa] variables applies. Definition:
A Fréchetalgebra ¢ in a Banachalgebra Bis called a y-algebra if for the
groups w-l and B™! of invertible elements the condition yn B 1. v -1
is satisfied. It "follows" that the connected components of r ={pey: 2_p}4
are loca]ly - ¥- rational homogenoeus Fréchet manifolds. This sharpens in the
case of Banachalgebras a result of Raeburn (1977) S1m11ar results (much
more comp11cated to prove) are valid for the set of operators in w with closed
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range (B a - algebra). This makes it possible to apply in the Banach
situation the Oka principle for homogeneous manifolds. The local non-
Jinear problem in the proof of an Oka principle (Lemma of H. Cartan) can be
treated for special Fréchet algebras resp. Fréchet Liegroups defined by
means of generalized dynamical systems. Dynamical systems have been applied
to the theory of pseudo differential operators by Cordes (1979) and

Connes (1980). The implicit function theorem for Banach spaces is
sharpened with parameterized families of automorphisms { ay t ¢ @} through
C” - or A-smooth elements. There are some connections with the Nash-Moser
method. Counterexamples show the limitations of the method with ay- auto-
morphisms which on the other hand is not restricted to Fréchet spaces

Haslinger, F

Spaces of holomorphic functions

let P = (pm) be a family of functions P ¢ Gk-+ R, such that p, 2 P,
form ¢ N and exp(pl) is locally integrable. ¥ denotes the space of all
entire functions f such that anm zeE |f(z)] exp( P (z)) <=, ¥me N.

It is shown that &_ is a nuclear Fréchet space, if the following two con-
ditions are satisfied : (i) vm 31 such that ék exp(-pm(z) + p](z))dx(z)<w

(\ being the Lebesque measure on ck), (ii) vm 31 and a constant
C = C(m,1) > 0 such that sup {exp(py(£))} = C exp(p,(2)) vz € tk, where
3.8

Bz = (& : |g-2z|<1}. Special cases are due to Mityagin and Wloka. Now
let p : ck + R* be a plurisubharmonic, convex function and (rm)m a sequence
_of real positive numbers with r“;»rm > 0. Define the weight functions by
pm(z) = rmp(z) and suppose that ék exp (-r_p(z))d\(z) <=. If the above

conditions (i)and (ii) are satisfied, the topology in }; can also be
determined by the sequence of Hilbert-norms

if|ﬁ = {k |f(z-)|2 exp(-2r,p(z)) dr(z) .

Let Em = {f entire: |f[m <o} ,m=0,1,..., m=« Then it can be shown

that E_ is dense in Eo’ this is proven by using results of B.A. Taylor on
polynomial approximation in weighted spaces of entire functions. Finally

the problem of existence of a basis in 9; is discussed in connection with
a method due to Mityagin and Henkin. ’
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Holmstrom, L.

Locally round FDDs ) oo-

The work described is mostly done Jjointly with Ed Dubinskyﬁ
Let E be a Fréchet space with a continuous norm and-syppose.(En) is an-FDD of
E. We say that (E )} is locally round if there is a matrix (a(n,k)),
o<a(n,k) =a(n, k+1) n,k € N, and a Hilbert norm th on each E such that the
norms : :

Xl = = a(n,k) Ix H s X = Z X €E, Kk e'N ,

k n=1 iy n=l " :

define the topology of E. It is easy to see that if F . E is a subspace,
neN, then sp U F ( a "block subspace") is comp]emented and has a basis.

Conversely, in the case E is a Fréchet Schwartz space and (E ) is strong ‘and
absolute, .the complementedness of all block subspaces(or Just ‘blotk- basic
sequences) implies that (E,) is locally round. If7(E,) is obtained by grouping
together coordinate basis vectors (in their natural ‘order) in -a weakly stable
nuclear power series space, then the complementedness of &ll block:.subspaces
(block basic sequences) and the existence of a basis -in every block subspace
both imply that (En) is locally round.

John, K.

Tensor products of several spaces and nuclearity - . <L

Let Xl’ . X be Tocally convex spaces. We consider the quest1on (G )
Suppose- that the e - and n- topologies coincide on the tensor product

X1 R, ..® X . Does it follows that at least one of the- spaces X, .,ﬁﬁ‘j
must be nuclear’ . . . i

We show that the answer to (G ) is no for .every rz 2. Non nuclear (FS)

1’

spaces Xl, . X with bases are constructed such that X1 & X )
Xlah"'gh X Moreover, every continuous r-linear form on Xlx xX
strongly nuc]ear But if r = 3 and X1 = X =X then the answer to

(Gr) is yes. Also if X{s oees X, are Banach spaces and if the ¢ - and
n - topologies coincide on Xi® ... & then at least r - 2 from Xps wenss X
have finite dimension.

The proofs are based on some results in ideals of multilinéar operators,
which were introduced by Pietsch in Leipzig, 1983.
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Langenbruch, M.

Sequence space representations for solution sheaves of partial

differential equations

Let P(D) denote a hypoelliptic system of the form P(D) := DtIdm - Pl(Dx),
where (x,t) = (xq.Xp.t) € RM x R'2x R, P, isamxm - system of PDO
with constant coefficients and Idm is the m x m - unit matrix. Let
Qp(x,t) := det P(x,t) and suppose that for some m<m

N-1 N-1
105 (y+2,0) = €1 (105(y,0)| + [21]™ + 12,|™) for y e R™™, 2 € £

1/
lop(Re zl,O)I " + |22| =C{|{Im(z,T)| + 1) for Qp(z,r) =0

Let h{t) := X\ { y| IQp(y,0)| 1/m < t} , \ = Lebesque-measure-and suppose

that forany C>0 Ch (t) = h(Clt) for some C1 > 0 and large t.
Let #(6) := { £ e C(B)™ | P(D) f =01} for G open in RN. With these
assumptions the fol]onin? js proved:

+

Theorem 1: #/(8; x R ') is (topologically) isomorphic to ( AN

for any 6, open in rMNL,

Theorem 2: Let N2 = 0 in the above assumptions.

a) Then u/(ﬂi x !?') is isomorphic to
(a(h ) ea (072 m))) M for any 6, open in RN
b) Let Pl(JX) I=-1 Pl(x) for some matrices J and I of a special type.
Then #7(8] x R,) is isomorphic to 4/ (87 x R,) for any 8} open in rRN-1

Theorem 3: Same assumptions as in Thm. 2. Then‘liﬂix (a,b)) is isomorphic to

(Al(h‘I(n)))" for any 8, open in RN,

The proofs rely on the introduction of a multiplicative structure on uVYd),
which is used to define certain continuous projections. They carry over to :
most of the classical localizable analytically uniform spaces and non
hypoelliptic operators satisfying suitable conditions.

~ Meise, R.

Cn quotients of nuclear algebras of entire functions module closed ideals

Let p: € > [0,=[be a continuous subharmonic function with the following
properties: )
(1) 3D >0 vz, e Cwith [z-¥] =1 : p(¥) = O(1+p(2))
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) 2 log(1+]z 2)
3 (2) Tog (1+|z]|%) = 0(p(z)) resp. (2)) llur oz =0
. 2|2

(3) p(z) = p(|z]) and p(2z) = 0(p(2)) .

(4) 3 E>0 : 2p(z) = 0(p(Ez))

Let A(C) denote the space of a]l entire functions on € and put

Ap := {feA(L)|IneN sup |f (z)] e - p(z) < =} if (2) is satisfied

0 - w(2) e

Ap = (f e A(C)] YneN : sup |f(z)] e < =} , if (2,) is satisfied.

zel . :

Then the following theorem holds, which extends previous work of Schwartz,

. Ehrenpreis and Taylor. Part (b) of the theorem has been obtained in joint

work with B.A. Taylor.

Theorem: (a) For every closed ideal J in Ap of infinite codimension,

Ap/J is the dual of a power series space of infinite type and J is comple-
- mented.-in-A . . ‘ . : .

(b) For every closed ideal J in Ap of infinite codimension, AS/J is a

power series space of finite type and J is. not complemented-1n.Ap5

Mujica, J.

. Polynomial approximation in nuclear Fréchet spaces

Let K be a poTynomia]iy convex compact. subset.of a Fréchet-Schwartz space E.
By éombiningvresdlts of Matyszczyk and Ligocka we show that if E has-the bounded
approximation property then each function which is holomorphic on a
neighbourhood. of K can be uniformly approximated by polynomials on a
suitable neighbourhood of K. Next we show that the hypothesis of -the
bounded approximation property can be deleted whenever the space E is

‘ : nuclear. As an application of this result we show that if V¥ is a poly- -
nomially convex open subset of a nuclear Fréchet space, then the compact-
ported topology Ty coincides' with the compact-open topology Ty ON the space
Z(V) of all holomorphic functions on V.

Nurlu, Z.

Compact operatofs and embeddings between nuclear KGthe spaces

In a paper which appeared in Studia Math in 1975, Crone and Robinson
show that if there exists a (11near, cont1nuous) non-compact ‘operator
between two nuclear power series spaces of the same type then there is a
common (up to isomorphsm) step space of the two spaces. We give more
general examples of pairs of nuclear Kdthe spaces enjoying this property.
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Let (E,F) ¢ @ denote the property that either each operator E - F is

compact (denoted by (E,F) ¢ K) or E and F have a common step space. Then in

each of the following cases for the nuclear Kothe spaces E and F, (E,F) ¢ V4

holds:

i) F is_isomorphic to a closed subspace of the regular space E

ii) E is 1somorph1c to a quotient space of the regular space F

iii) Ext (F E) = 0 (Here we should remark that recently (1983) D.Vogt has
obtained the result : (E,F) € K = Ext (F,E) = 0)

Pelczynski, A

On Mazur's problem related to Cauchy multiplication of series

S. Mazur (Scottish Book Problem No 8) has asked whether every scalar series
surtmable by the method of first means can be represented as a Cauchy product
_of two convergent series. This question reduces to the following.

Given a convergent sequence z, = (zn). Do there exist convergent sequences

X = (xn) and y, = (_yn) such that

n
(1) oz, =1 I%gYnyy  forn= Lz
J:

Definition: We say that a z,is represented by sequences x and y whenever
(1) holds. A sequence z, = (zn) is weakly representable if there exists a

matrix (a;;) representing an element of the projective tensor product 17817

such that

(2) z, =% for n = 1,2,..

a. .
j=1 Jyn+l-j
Theorem 1: If z ¢ 12 then z, is weakly representable, moreover the matrix
(alJ) sat1sfy1ng (2) can be chosen as a Hankel matrix representing some
element of the tensor product ¢ @ Co-

Theorem 2: There exists a sequence W, € nz 1P which is not weakly represen-
table.

Corollary: The sequence w,of Theorem 2 is not representable by any two’
bounded sequences.

Thus the answer on Mazur's problem is no.

The above results are obtained jointly by S. Kwapien and the author.
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Petzsche, H.J.

The edge-of-the-wedge theorem

A proof of the following version of the edge-of-the-wedge theorem was given:

Theorem: Let o < rY, lo;l = 1, i=1,2 Tet g o5 c RV xi {xe x>0}
re]atwely open w1th ]RFl na szel= lR_N n asze2 u. Assun‘e f to be qenerahzed
functions (i.e.distributions,hyperfunctions) with —_— =0 where z'e' = z-'&ej,
z ¢ €. Then the following are equivalent: o azej_ Dot : J :

(a) by f1=b2f2'

(b) It exists a generalized function f on Q69 ’92 (991,92 c lR oxi {xel + u92|

X» 4> 0 relatively open) such that —2—f =0, j = 1,2 and
: : 329: : e
J
f = f2.

Hereby b f denotes the boundery value of:f 1n d1rect1on e The ex1stence,of
the boundary value b f provided f 1s holomorpmc in Zy was d1 scussed The
proof given was based on a translatwn of the theorem s statement mto the
3 - language i.e. replacing boundary values by su1tab1e equat1ons for .

and Hartogs theorem.. - aZeJ

Finally a more genera] version of the theorem inyolving arb1trarﬂy many:

‘boundary values was given.

Prada, J. S Ty

On idempotent operators on Fréchet spaces I A R

The complemented subspaces of ExF, cartesian product of two Fréchet spaces
E and F such that (E,F) ¢ dt(aﬂ mappings on E into F are compact) are dé-
termined. For that, it is used the fact that the: 1dempotent operators' :
modulo-compact, that is the e]ements [D] of CA(R F)/:ﬂ(E E) such that

[D] = [0], where q'l,’(E E) resp j((E E) des1gns the space formed by the ’
continuous resp. compact hnear operators on E 1nto E E bemg a Frechet
space are the projections on E into 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 F and a subset H ¢ 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-1 :
vn(H) =inf {(M>0 : J a2 - cover, (Bl,...an_l) of the unit ball Bg, '

BE > VT eH,¥x,y ¢ (same) B, ITx - Tyl < M} .

The following theorems are proved.

Theorem A: For H ¢ L(E,F), the following are equivalent ('FAE'):

1) H(BE) is s-nuclear; 2) (vn(H')) €s; 3) 3 a seq. (FA) cF',
codim Fﬁ < n and "H.|F;" < Xn, (lh) €s.

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 e'BE) is uniformly s-nuclear.

The results can be extended to a_(a) replacing s if A_(a) is multiplicatively
stable (and this stability is shown to be 'almost' necessary).

This work is done jointly with K. Astala (Helsinki),

Taylor, B.A.

Right inverses. for the 3 operator and the property (DN) in spaces of entire .
functions

For p(z) a continuous plurisubharmonic function on ¢", let A_ denote the

algebra of all entire functions f on C" such that f(z)| = A exp(Bp(2)) .

for some constants A,B > 0. Let C; denote the corresponding space of

infinitely differentiable functions, each»of whose partial derivatives are .

bounded by A exp(Bp(z)), and let C;(O,q) denote the space of differential 4 |
forms of bidegree (0,q) with coefficients from C’. We discuss the splitting |

p
of the complex,
id - - _
® 3 e EI ERS T N
0 Ap Cp Cp(O,l) Oy e — Cp(O,n) 0.

|
|
|
|
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Under mild technical assumptions on p, the complex always splits at
the stage of (0,q) forms where q = 1. At the stage C_, however, the complex
splits if and only if the strong dual (Ap)' of the DF space Ap has the property
(DN) of Vogt and Wagner. Some known cases when (A )' has (DN) are presented.
These include many, but not all, cases when p(z) = p(]z]) and when p is
convex. Applications are given to the splitting of

01 Ap - Ap/l -0

where 1 is a closed ideal in Ap.

Tidten, M

On a Theorem of N.wojtyhéki

The following theorem is well known since 1966:

Theorem (Wojtynski): Let E be a countably-Hilbert space and T: G » L(E)
be a group action of the compact group G on E admitting a cyclic
vector e in E, i.e. the orbit {T(g)eol g € G} is to;al in E. '

~ Then E has a basis. i ’

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

the noncommutative case. There is 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 property () described by Mityagin in his paper
with C. Bessaga in 1976. This property is situated much nearer to the
bounded approximation property (BAP) than the existence of a basis. On

the other hand Wojtynski's hypothesis are sufficient for (BAP) and in

. particular.the space Z constructed in this talk has the (BAP).

Concerning 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-dimensional “blocks" in Z.

Wagner, M.

Subspaces _and Quotients of regular Kéthe spaces

The results of this lecture are obtained together with Prof. M.S. Ramanujan.
Let A(A) a Kothe space with continuous norm.
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Theorem 1: A Kothe space \(B) is isomorphic to a block embedded sub-
space of A(A) =

There exists a matrix C equivalent to B, a mapping n : Nx N- N in the
second component injective, and constants Cn with

C- C s
b oo md)lk o any gk
Jsn m{n,j),n :

a.
If A\(A) is regular, it can be assumed that a. =a. , f ( NRELES )
+ N g J,.k+1 J.k k' a, k-1
with fr + R~ R increasing. s

Theorem 2: A Kothe space \(B) is isomorphic to subspace of a stable regular
Kothe space A(A) =
There exists a matrix C equivalent to B with
C. C.: a.
= .k 3,2 Js2
c. 2c,, - f (=2% )and 2% > _deC
kel Tk 3ak-1 ERETE

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

Berichterstatter: M.J. Wagner
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