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Vortragsaﬁszﬁge

ALBRECHT, E.: Lokale Operatoren

Ein bekannter Satz von J. Peetre (1960) besagt, dasf jeder lokale
lineare Operator T : D(2) — ¢(N) (andere Zielriume sind
ebenfalls mdglich) schon ein lokalendlicher Differentialoperator
mit Koeffizienten im Zielraum ist. Fiir die Réume D Mp)(fl) von
ultradifferenzierbaren Funktionen im Sinne von Roumieu wirad ge-
zeigt:

y 00
Satz: Sei M c R, eine Folge mit den Eigenschaften:
pJ p=o +

M. o .
1 .
(i) {p Mﬁj?} ist monoton wachsend

(ii) Es gibt A > O und H > 0, so déﬁ fir alle

pemNv{o} : M, < A Hpéﬂzp My M

(iii) ﬁ —L(log p)s <oo fiir ein s > 1 ., .

P-a

' (M) :
Dann ist fiir jeden lokalen linearen Operator T: D Pr)—=ci)
(andere Zielrdume sind auch mdglich) die.Einschrinkung

(x,)
T: D P(Q) — ¢c(Q) riir K, = Vp' M, ein stetiger
Ultradlfferentlaloperator mit Koefflzlenten in ¢(Q2).

Der Beweis verwendet ein Resultat von C. Roumieu (1962) iiber
Ultradistributionen mit Tréger in nur einem Punkt und eine
Stetigkeitsaussage fiir in einem verallgemeinerten Sinne lokale
Operatoren, die auch in der Spektraltheorie Anwendungen hat.
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BENGEL, G.: Singular Supports of Cdnvolutions

For the wave front set of a distribution T: WF(T) we show that
the inclusion

WR(T%8)  {(x,8)5 x = y+z, (3,§) € WR(T),(z,§) < WF(S)}

- holds., This has as a consequence the theorem:

Given T € g'(R™) such that co sing supp (T«S) =

= co sing supp T + co sing supp S for every S e g-(m“),

then the fibre of WF(T) over every extreme point of co sing supp T
consists of all mn‘\[o} LI Q) is a relatively compact open
subset of R™ with smooth boundary, Ts=)Q1 ~ the characteristic
function of €1, then there are S € 8'(R™) such that )

co sing supp (T#S) 4 co sing supp T + co sing supp S.

An example shows that the condition on T is necessary bdbut

not sufficient.

BERENSTEIN, C.A.: Fourier Integral Representations of
Solutions to Difference-Differential
Equations in n-Variables

The_relation between "interpolation" problems in c? (i.e. -

given an analytic function defined- on an analytic variety of
codimension 1 one wants to extend it with prescribed growth
conditions) and Fourier representations of solutions of con-
volution equations was discussed. One can understend this way

the need to "group terms" in Schwartz's theorem on mean periodic
functions (n=1) or in the cléssical theorems on difference~differ-
ential equations (Leontev, Titchmarsh, ete.). As a corollary of

a general interpolation theorem (joint work with B.A. Taylor)

such a representation is derived for solutions of difference-
differential equations in n-variables., It was suggested that it
could be used to find the uniqueness class of arbitrary difference-
differential equations in n-space,
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CARMICHAEL, R.D.: Representations and distributional boundary
values of analytic functions

We present results in which functions that are analytic in tubes
over open convex cones obtain distributional boundary values in
the distribution spaces #’, Z', ana N, which are the
distributional Fourier transform spaces of :f', 1)' , and Aoo ,
respectively. We obtain representations of the anelytic functions
in terms of a distributional Fourier transform and in terms of

the Fourier-Laplace transform of the inverse PFourier transform ’
of the distributional boundary value, and we obtain other inform-
ation concerning the analytic functions in terms of the boundary
values, Extensions to functions analytic in tubes over open
disconnected cones are obtained. We then consider functions

of polynomial growth which are analytic in tubes ofer open convex
cones and represent such functions as Cauchy and Poisson integrals
as well as a Fourier-Laplace integral, and we extend our results
to function analytic in tubes over open disconnected cones. We
then consider our Cauchy integral representation restricted to
1-dimension and show that the representation becomes in terms of

a new type of Cauchy integral which is in fact an equjvalence
class of analytic functions defined by a classical Cauchy in-
tegral. We then develop from this a "Cauchy integral" for elements
of #' and show that the analytic functions having # ! boundary -
values can be recovered from the boundary values by this "Cauchy
integral" and conversely.

CIORANESCU,J.: Ultradistributionen in der Spektrsltheorie

von Operatoren

In 1960 C. Foias introduced the vector-valued distributions
into the study of spectral properties of operators,

Later Tillmenn defined the class of self-adjoint opefators on
-5~
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a Banach-space - these are the operators with the resolvent
being the indicatrix function of a distribution. We show that
the ultradistributions also can be used in the theory of
operators because the fundamental function spaces of Roumieu

are "admissible algebras"; so we define the class of generalized
scalar operators in the ultradistribution-sense, The study of
this class is related with a special class of quasinilpotent
operators which we call {Mp} -quasinilpotent.

The case of selfadjoint operators in the ultradistribution-sense
can be completely characterized using the representations of
ﬁltrgdistributions'as boundary values of holomorphic functions.

DOSTAL, M.:- Asymptotic Properties of certain Fourier Integrals

Asymptotic expension of integrals of the type

. 9 . )
S @ e ax (a(0) = 0 = 3 (D20, £ =€,
IRn ;=1
supp £ in a nbhd. of O, g real valued,
g e c(Fy

for |T| —> 0@ are discussed. Under additional conditions
on g in the neighborhood of its degenerate critical point O '
the asymptotic expansion is explicitly desired, and the co-
efficient of the main term is geometrically interpreted. This
generalizes the previous results of E. Hlawka and others.
Applications to number theory and harmonic analysis are given.
Connections with the work of Arnol'd and Malgrange are also
discussed. A
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DRESELER, B.: Riume von Testfunktionen und Sdtze
vom Bochner - Eberlein - Schoenberg Typ

Es sei G eine lokalkompakte abelsche Gruppe und 6 die Dualgruppe
von G. Der Satz von Bochner - Eberlein - Schoenberg (BES) cha-
rakterisiert dann die Fourier - Stieltjes - Algebra

FM'(G) = B(B), wobei F die Fourier - Stieltjes - Transforma-
tion ist und M'(G) die Convolutionsalgebra der beschrinkten
RadonmaBe auf G. Diesem klassischen Charakterisierungsproblem
wird ein‘équivalentes'Testproblem zur Seite gestellt, das in
einem Fortsetzungssatz, den man durch Dualisieren einer Version
des Satzes von Helly - Hahn - Banach erhilt, eine allgemeine
funktionalenalytische Behandlung erlaubt., Als Anwendungsbei-
spiele dieses Satzes werden Sdtze vom BES Typ fiir die Fourier-
Stieltjes ~ Transformation auf unendlich-dimensionalen lokél-
konvexen Réumen und fiir die Fourier - Stieltjes - Transformation
zu den Eigenfunktionen eines Sturm - Liouville - Operatofs und
ein Interpolationssatz flir Hardy - Rdume iiber symmetrischen
Rdumen angegeben. ’

<

PERSKE, Ch.: A bifurcation theorem for a class of Fredholm
mappings ’

X denotes a real Banach spéée, F(X) := {T € L(X)| AI-7 is a
Fredholm operator for all Ae (-00,0]} . If Qc X is open,
F(Q) denotes the set of all C°-mappings f: £ —> X such that
daf(x) e F(X) for all x € (). There is a degree theory for proper
mappings £ € F (2) (see [2]). Although this degree does not
possess all properties of Leray-Schauder degree, it is strong
enough to prove the following bifurcation theorem of Rabinowitz
type (ef. [3]): Tet £2 be open in R x X, Suppose f: QQ —> X is

a Cz-mapping such that: i) for all (A,x) ) I-sz(),x) e F(X),
ii) £(A,0) = 0 for all A such that (A,0) ef), iii) there is

T € L(X) such that D,f(A,0) = AT for all A such that (A,0) Q).

Suppose (Aé;o) is in 2, end Ao is a characteristic value
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of T of odd multiplicity. Let ¥ denote the closure of

{(X.X) e | f(A,x) =x+ 0} and tlo the connected com-

ponent of Py (10,0) containing (1,,‘0). Then ‘e;o is either

not compact or contains (A,0) for A4+ 10. This result has

also been proved by E.N. Dancer [1]. If addition f c3Q),
is simple and moreover a regular bifurcation point and

if 6(T)\{1;1} c[)e €| Re A <X;1}, then one may prove as

in Sattinger [4] that the supercritical solution branches are

stable whereas the subcritical solution branches are unstable,

‘ {1] Dancer, E.N., Boundary value problems for ordinary
differential equations on infinite inter-
vals, Proc. London Math. Soc. (to appear).

~ [2] Eisenack, G.,

Fenske, C., . Pixpunkttheorié, Bibliographisches Institut,

_Mannheim (to appear in 1976).

[3] Rabinowitz, P.R., Some global results for nonlinear eigen-
value problems, J. functional analysis 7
(1971) 487-513.

[4] sattinger, D.H., Stability of bifurcating solutions by
Leray-Schauder degree, Arch. Rat. Mech.

Analysis 43 (1971) 154-166.

-

~ PLORET, K.: Well-located Subspéces of Distribution-Spaces

. A subspace F of an inductive limit-space (E,T) = ind ('Ea,l‘a)
_is called well-located if (F,T)' = (ind(FaE_,T )%
! o« Yol .

o
Motivated by counterexamples D(L2), L2 P-convex and not strongly
P-convex, the following theorem was stated and proven:

- Let (Ea) be an inductive net of reflexive Préchet-spaces and F

a closed- subspace of E = ind E,- Then the following conditions

are equivalent =

(1) F is well-located

(2) :(p,z)é = gifg(Fr\Ea,th))é = proj (Ea.tﬁ)é/(F(TEa)o.
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E'
(3) ﬁ/FO is complete.

If, aditionally, E = D ()

(4) (7,7) =ni_ng (FnE,T).

v. GRUDZIRSKI, O.: Construction of Fundamental Solutions
for Convolutors

It is shown that H8rmender's method of construction of
fundamental solutions for general differential polynomials.
can be used to construct fundamental solutions in distribution
spaces where the topology of the space of testfunctions is de-
fined by means of an analytic uniform (AU) structure. When

‘applied to convolutors f * : D' —> D' , where f € €', this

method gives fundamental solutions in D ' if the Fourier trans-
form ’f\ of f is slowly decreasing. If ’f\ is very (resp. extremely)
slowly decreasing one obtains fundamental solutions of finite
distributional order (resp. of exponential growth),

HANSEN, S.: Einbettungsstitze fiir die Distributionsnriume B, i .
C . ’

B
[) . P,k

Fiir die RHume Bp k(.f).) = DlOY) ’ (B .k ist der in HSrmanders

Buch iiber partielle Differentialglelchungen eingefithrte Distri-

-butionenraum) werden notwendige und hinreichende Bedingungen fiir

Deutsche
Forschun

gie Stetigkeit bzw. die Kompaktheit der Einbettung
p K, () «e—s> Bq ky (£QQ) angegeben, wobei insbesondere der

Fall P+a berhckaichtlgt wird. Die Stetigkeit (ebenso die Kom-
paktheit) der Einbettung hingt - wenn Q beschrinkt oder { ein
offener, konvexer Kegel ist - bzgllt. der Gewichtsfunktionen k1

2

und k_2 nur von ihrem Quotienten i ab,
1
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R HUSSEIN, D.: Hypoelliptic Convolution Equation in Beurliﬁng
Spaces

Necessary and sufficient condit;ons are given for a con-
volution operator in a Beurling space to be hypoelliptic.
Also, partial hypoellipticity with respect to some variables
. in Beurling spaces is considered, necessary and sufficient
" conditions for convolution operators to be partially hypo-
elliptic with respect to some variables are given.
‘ These resulte extend some work of Bjdrck.

KGRHER, ‘Jet Darstelluﬁg Roumieu'scher Ultradistributionen
s als Randwerte holomorpher Funktionen

Polgende Sdtze wurden bewiesen. Der Zerlegungssatz :I.st ein
Hilfsmittel zum Beweis von b.

Satz: a) Jede Ultradistribution T € D' {MP} ist ein Randwert
- " elner holomorphen Funktion f, die der Bedingung
(#) VEeer Vi>o0 3 C(KL) >0, so dap

sup_ |£(x+13) | < C(K,L)- Zp' Py | P

0 X €
gentigt.
. B -b) Jede holomorphe Funktion f & H(C-R), die (%) erfullt,
‘ ‘'hat einen Randwert in D' {M }

Zerlegungssatz: g < H(D), D Einheitskreia, mit
le | 5 3 »t TG (1-1w) 7P
5 .
1daBt sich zei'legen in g = é gp s wobei

g, € H(D) und
ley(w) | < eept-(B1)PM5 T (1= [w[) 7P

(c,B sind von g und p unabhéngige Konstanten).
-10~
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KRANZLER, St.K.: Existence Theorems for Systems of Convolution
' Equetions

Let {Si}§=1 be & family of distributions, each having compact
support in m and {51 } -0 be 2 corresponding family of open
sets in R such that fl + support Sy c.£1 (1 <1i<N).
Necessary conditions for the system S * u = f (1 <ic< N)
to have a distributional solution (resp. a C“’solutlon) u

in D (.Q ) (resp. B(Q)) for (fy,f5,...., N) in TT 2'(Q)) ‘

(resp. TT 8({) )) is exhibited by making use of topological vector
i=1

space methods and some techn1ques developed by Lars HOrmander.

It is subsequently shown that for certain types of differential

operators, these same conditions are also sufficient.

The associated'ﬁroblem of finding conditions on subspaces of
test function spaces which imply that every sequentially con-
tinuous linear functional on the subspace admits a continuous
linear extension to the entire space is also discussed.

LAWRUK, B. and TULCZYJEW, W.M.: Criteria for Partial differential
Equations to be Euler-Lagrange Equatlons

Let V be s bounded contractible domein in R" and let u: V—>R"
be a2 C®-mapping. Nonlinear partisl differential operators de- .
fined on such mappings sre considered. Of particular interest,
however, are such operators which appear in Euler-Lagrange equa-
tions. If the Lagrangien L = L(Ol,...,'q ,...) is a cP-function
ot ;" = (Mqpreews Muud» K €0 [kl = ky+ootky < p, then
the necessary condition for the functlonal

fL(U;""Dku!"o)dxy Dku = alklu
. O

to have extremum at u is

-11-
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S [ ( 1)‘k'|nk'377‘%% (2,.04,0%,..)| Auy =0, xeV
=1

for arbitrary Zkuj, and leads to the system of Euler-Lagrange
equations 4 . . .
FZ:: (;1)|k'|Dk' oL (u,...,Dku,...) =0, j=1yeee,m3 XV,
k' [<p | %k

in general of.order 2p. The left hand side of this system is
called the Euler-Lagrange operator corrésponding to the La-
grangian L. . '

We formulate criteria for an operator A = (X1,...,Am),

Xj ==)j(u,,..,Dku,...), J=1,...,m to be the Euler-Lagrange
operator corresponding to a Lagrangian L and also show the
possibility of constructing L.from }.. Further, ﬁe éhow that

if every linearization of ) is a formally self-adjoint:opefator

in V, then there is a Legrangisn L such thet A is the Euler-
Lagfenge operator corresponding to L.

ORTON, M.: Singular integral Equations and Distributions

" Singular integral equations of the form

A(x)f(x) + B(x) Pr J.—géél— dt =.g(x) on (a,b)
b
a(x)f L0 L as ¢ b fiﬂﬁ £(t)at = g(x) on (ap)
] T T @ A

as well as certain mixed boundary value problems are formulated
as distributional problems and shown to be'equivalént to
Hilbert-Riemann problems for analytic representations of dis-
tributions in D'(R). For such Hilbert-Riemann problems the

-12-
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following is shown:
Theorem 1: Let G(x) be infinitely differentiable on

m
U=R\NU {xk} and assume that G has a
k=1

"proper factorization"'G(x)-ﬁ(x+io) = ﬁ(x-io).

Then given any g € D '(U) which can be ex-

tended to D'(R), there exists an analytic

representation 'f\(z) of £f ed'(R) whose boundary

values satisfy . : ‘
(1) B(x+i0) - 6(x).F(x<10) = g(x) in D' (V).

.Given g, there exists an analytic representation

ﬁ;(z) such that G-f;(x+io) = ﬁ;(x-io) on U and

all solutions of the Hilbert-Riemann problem (1)

are of the form

f2) = {le() G xr10] (2) + e(2) +

m Ny 4
+ T aplex) T G

i=o
for e(z) entire analytic end arbitrary constants
ajk‘

Conditions for G to heve a proper factorization are given by:

Theorem 2: Let G(x) be infinitely differentiable on U with
G = G1OG2. Assume G1 and G2 satisfy:

(1) 6, is complex-valued with (6, (x)|=1 on U.
: G,.l and 8ll of its derivatives have limits as ‘
x—>x;andasx—->xl'{ .

(ii) G, is real-valued with G2(x) > 0 on U, For
k=1,2,...,m and j = 0,1,... there exist
%

ajk € R such that

al 4 .
lim 4 (x_xk) jk |G(J)(x)| ={ 0 for any €> 0O
T © for any €< O.

Then G(x) has a “proper factorization',

As an application we dérive the distributional solutions of a
mixed boundary value-problem and construct generalized eigen-
functions for the finite Hilbert-transform.
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SCHMETS, J.: Discrete and e-additive measures

Let X be a completely regular and Hausdorff space and denote
by 'Cb(X) the space of -all continuous and bounded functions -

would do the same) measures on X, put thé topology Ty of
uniform convergence on all equicontinuous and uniformly bound-

" ed subsets of e® (X). Then the following general theorem

"Let E be a locally convex topological vector space. Then

the fingst locally convex topology on its' dual E' which

is equivalént to the w*-topology on all equicontinuous sub-

gsets of E' is the topology of uniform convergence on the

compact sets of the completion /E\of E " applied to . .-
[Md(X) T ] gives Wheeler's result that "the space

ep (X) is always strongly Mackey" This has been done with

the collaboration of J.Zafarani.

SPECK, F.: The characterization of the Fredholm Prop’erty
for Generalized Convolution Operators on Sobolev
Spaces by its Symbol

Let Ol be a class of generalized convolution operators on
Sobolev spaces
A:L§—>L£ (1<p<oo, s,teZ)
which are_of local type, i.e. ¥+A - A¥- compactly for all
¥e ¢® (R"). Then we have equivalence of the following facts:

(i) A is a Fredholm operator <—= ess inf |§A| > 0
. A :

where A —> f A is a homomorphism from Ol into
1® (A), O cr" xR,

(ii) there is a criterium of such type for the local
Fredholm property for operators of the more simple
corresponding class of pure convolutions in Lp.

-14-
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-
As an example one can take an integro-differential operator

Av’Do, whose coefficients A, are enveloping operators
vi<s- N

' 1
of sets {on} )Eﬁﬁ’ of singular and L -oonvolui:ions.

ZIELEZRY, Z.: Hypoelliptic convolution equations in]{é ‘

Let J(p , P>1, be the space of C®-functions ¥ in R®
such that
v (P) = 0% (x) ek XPlc oo .
xa{nl I k .
The topology in JCD is defined by the seminorms ‘U’k. The dual
¢ ' to J( is the space of distributions which grow like

alxl ‘for some a (depending on the distribution).

Let @C(J(':JC ) be the space of convolution operators in
J(' Further 1et ‘gj(' be the space of C™®-functions f such

that ' b|X|
p%r(x) = 0(e ) as |x| —> o0

;

for all ¢ and some b (depending on f).
A distribution S e 0&(3{5:]{%) is said to be hypoelliptic -
in J(I'! if every solution u eJ(I') of the convolution equation

S*u=v is in '83(' if ve gj(‘ . .

Theorem: The distribution S & (9 (J('-J( ) is hypoelliptic in
J(' if and only if its Fourier transform % satisfies
the following conditions:

(I) There are sonstants A,B > O such that
18(g)) > I§1I™® for ger®, I

(II)J_S—LImmI —>o as Cec”, s(;) 0, || —>o0,
log

=1 .

1 1
h - 4 =
where p+q

S. Hansen (Kiel)
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