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Vortragsausziige

Rus, I.A.: Some fixed point thedrems for mappings defined on

a cartesian product.

Let (Xi,|°|'i Jio=1,2) be locally convex spaces,Some
Xix Xf_—_—é

————>X1 x X2 . The theorems are then used in order to discuss

solvability of certain initial value problems and boundary. value

fixed point theorems are given for a mapping f :

problems.

Fenske, Chr. Ein Stabilitdtsproblem filr oberhalbstetige
Abbildungen.

offen, f

Ist Uc<R"” eine oberhalbstetige Abbildung von U

in die azyklischen Teilmengen von U,Dc U offen und die Fix-

punktmenge F von f|D kompakt, so definieren wir einen

lokaler. Fixpunk*index ind(U,f.D) &ls das Bild von leHn(Rn,Rn\{O})
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in der folgenden Sequenz .

HUR™, RPN{0D) 3,H(D x U,D x UNS) 7 H'(YE,¥E|DNE)—5—
. hitd

—> HY(D,D\F)— H(s",S"\ F)— HS", wobei & die
T¥ = ’ - .

Diagonale, d : D x U—> R’

X, y— x-y '

vf := {(x,y)€D x U] &'ef(xs} ,fn : Yyf~———> D und i: yf - D x U}
. . (x,y)— x

die Inklusion
bezeichnet. Diese Definition 1dBRt sich sodann auf grdfere Raum-
klassen erweitern. - Ist f eine obe?halbstetige Abbildung von
X 1in die Potenzmenge von X , so heiBt;einAFixpunktv X, von

f abstoBend bezliglich einer Uhgebung U wvon Xg wenn es zu
jeder Umgebung V von Xy ein nOEN gibt, so daB fir alle

n > ng £ (X\V) ¢ X\U . - Wir benutzen die oben skizzierte De-

finition des Fixpunktindex, um S&tze iiber die Existenz von nicht-

abstoRenden Fixpunkten von oberhalbstetigen Abbildungen mit

azyklischen Bildern zu beweisen.

J. Schmets: On proberties weaker than barrelledess or
e&aluabilitx

A ldcanyconvex topological vector space E 1is o-barrelled

(resp.d-evaluable) if every countable boundea subset of E;

(resp. E;) is equicontinuous and E is d-barrelled (resp.

d-evaluable) if every countable union of eguicontinuous sub-

sets of E* is equicontinuous whenever it is bounded in E:

(resp. E;) .

First we show that the properties, we just introduced, are

distinct and also distinct from the’ usual ones of ultrabor-

nological, bornological, barrelled, evaluable and Mackey-spaces.
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Then we show that it is possible to put a finer topoiogy Q on E
such fhat (E,Q) still has the same property as E.(Joint work

with De Wilde).

Finally if X 1is a completely regular and Hausdorff space

aﬁd if C?(X) is the space of all bounded continuous functions

on X equipped with a system of semi-norms P, we give characteri-
zations on X and P for Cg(X) to have one of the properties A
. listed above, and we give moreover the characterization of the

Q-spaces associated to’ Cg(X) for these properties.

Friedman, A.: The Cauchy problem for degenerate parabolic equations

Consider a second order degenerate parabolic operator L .
The present paper is concerned with the uniqueness of solutions
of the Cauchy problem: Lu = f in a strip 0 < t i T , u(O,xj =
= ¢(x) for all 'x in R" . It is proved that there is at most
one solution subject to a growth condition on |u| which dependé
on the dégeneracy of L . In case L is ulfra-parapolic,lit is

sufficient to assume only one-sided growth on wu .

Bierstedt, K.-D.: Compactly regular inductive limits and the
' approximation property. '

(The results mentioned in this talk were obtained together with
R. Meise, Mainz).

Def.: Let the (Hausdorff) locally convex (l.c.) space E be the
‘ )

l.c. injective inductive limit of the esyctznm {Ea (i.e.

.;
>TaB

the Ea are linear subspaces of E ) . Then E or ind Ea is

ae A

said to be compactly regular iff for each compact KcE there

is an a € A such that K is contained and compact in Ea
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Every countable strict or compact inductive limit of complete
l.c. spaces is compactly regular. An example of a different type
is given by:

Thm. 1: Let X be locally compact and {J= {vi}ie N with

< v, . Assume that

inuou i v. > .
contin s functions i 0 on X, Visr SV

for every i there exists a j = j(i) > i such that vj/vi

. vanishes at infinity. Then the inductive limit U C(X) = ind Cvi(x)

i
of the Banach spaces Cvi(X) = {fe€ C(X) (i.e.continuous on: X); ‘

uf“i = sup v;(x) | f(x)]| < =} is compactly regular (and complete).

x€X
Thm. 2: Let the quasi-complete l.c. space E be the compactly

regular inductive limit of {Ea s iuB) . If now all the E_

o€ A
have the approximation property (a.p.), so does E . |
Cor.: 1UC(X) as in Thm. 1 has the a.p.

' Some generalizations, other ‘examples (mainly of analytic functions)

and applications te the e-tensor product are indicated.

Zaidman, S.: Weak solutions of differential equations in

reflexive Banach spaces.

Lét X be a reflexive Banach space, X* its dual. Let A : D(A)cX +X

be a linear e¢losed operator with dense domain and A* 1its adjoint.

For - < a <bg +« define the class Kyx(a,b) of func-

tions ¥(t) in Ci(a, b ; X¥*) with compact support in (a,b)
such that “(t) e D(A*¥) and (A*w) : (a,b) + X is continuous.

) Let f(t)e.Ll.p (a,b;X) be given. The class
oc
(a,b)
Ya,f
relation

is composed of functions u(t)e LP (a,b3;X) verifying the

loc

b b
f(v'(w + (A*$)(£),u(t)) dt = - f(\f(t),f(t)) dt
a ' a
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for any . $(t) GKAx(a,b) . We have a few results, as for example:

Theorem 1 . Let u(t),f(t) : (a,b) = X; be continuous , also

we) € wf?2®)  u(ed (&) and (A Wi (a,p)—> Xa - .
i and : X

Then u(t)e Cl(a,b;X) .

Theorem 2 . Let f£(t)e C(a,b3;X) , ult)e Cl(a,b;X)n w}f;b); then

3

u(t)eD(A) for a < t<b.

. Grudzinski, 0.v.: Bber exponentielles Wachstum von Fundamental-

18sungen bei Convolutions-Gleichungen.

Es werden diejenigen Convolutionsoperatoren fé€ &' charakteri-
siert, die Fundamentalldsungen E (f x E = §)mit exponentiellem
Wachstum haben:

Def.: a) fe (fe)§ £ hat Fund. LSsg. Eed' mit E/COSh(EI'I)Gr |

b) feM, $es ex. N,C > 0: sup |§(x+n)'| > ——-C——N,xean
»E I-n|<€ (’1+[_xl)

wobei: §>0,K=C,R ' O hek®
Satzt pur fe 6" sind die folgenden sechs Aussagen dquivalent:

(i): £ e (F) furein € >0

(ii): £ € Q’;) fiir alle e > O

(111)'[& feMK.’-e fir ein € > 0 ; K = C oder R
. (iv)K : fE_l"l'K,€ fir alle € > 0 ;3 K = C oder R
Bem.: Nennt man f , wenn f.(iii)K oder (iV)'IK erfiillt,

"e'xtremely slowly decreasing", ergibt sich mit den
Ergebnissen von Ehrenpreis (1959) und Hérmander (1962)

das folgende Schem‘;:

"(1) f hat eine Fund. L&sung € D' <=> 3 slowly decreasing.
(2) f hat eine Fund. L8sung endlicher . Ordnung . <=> t

very slowly decreasing.

DFG Deutsche
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(3) f hat Fund. L&sung von beliebig exponentiellem Waché-
tum < = > E extremely slowly decreasiné .
Falls E extremely slowly depreasing, werden fiir 'f: proper
fundamental solutions konstruiert, die die Bed. (ii) des Sat-

zes erfillen. Fir die Differential-Differenzen-Operatoren wird

diese Konstruktion verbessert; auch die Bed. (iV)R wird in die-

sem Fall in einer verschédrften Form bewiesen. : i

Mitrovié, D.: Distributions et problems aux limites des

fonctions analytiques. _

Probléme 1 (Plemelj) Soit T une distribution donnée dans &'(R).
Trouvez une fonction T(z) localement holomorphe dans € coupéele

long de Supp T et admettant sur R 1la condition au bord
T™ - T" =Tod T = 1im T (t * ie) dans D' .
. ~ e++0 : .
On suppose T(w) = O . » ) !

La solution (unique): T(z) = 7%th’ ?%;

Probléme 2 (Hilbert). Soit t—> o(t) ¥ O une C”-function:

> .

complexedonnée sur R avec la propriété H au point t = « .
Soit 'S wune distribution donnée dané_ g'(R) . Trouvez une fonc-
tion &(z) lopalemeht.holoﬁorphe dans € cbﬁpéele‘long de Sﬁpp
S et admettant'ia condition au bord
" = o(t)e” & 8 sur R . .
La solution de 1'équation de convolution
at) T - 28 rxvp by = s

est é&troitement lie&ala solution du probléme de Hilbert.

Trédves, F.: On the existence and regularity of solutions of

linear partial differential equations.

In recent years the study of linear partial differential

operators P(x,Dx) = Pm(x,Dx) + Pm_l(x,Dx) + ... Hhas been

Deutsche
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greatly facilitated by the introduction of and the systematic
analysis in the contangent bundle T¥Q(P is defined in the C*
manifold Q) . A good example of this is the solvability theory

for operators of principal type , i. e. , such that Pm(x,g) =0

s€ § 0,=—=—="> dg ﬁﬁ(x,i) } 0 . The latter p?opgrty gnables us

to apply the implicit function theorem in a neighbourhood T of
a point (xo,g°). of the characteristic set of‘ P , i.e. spch

that Pm(xo,go) = 0 : we may write Pm(x,E) =‘Q(x,€)(€N -Ak(x,ﬁ'))
with g =‘(€1,...,5Nﬁ1) (N = dim Q; we have possibly renamed

the coordinates). We may then take T ~gg£i§, i.e. stable uﬂder
g-dilations, and Q{A homogeneoué in.?F , of degregs_‘@ -1

and ; respectively. By using suitable cut-off functions of

the kind  g(x,£) € CT(I') (T is open), g(x,pf) = g(x,8) , 99 >0 ,
we may reduce the problem éf solving ;P(x,D)u = f1 near x to '

that of solving a finite number of first-order pseudodifferential

equations Dyv - A(x,D")v = f, - The next step is to get fid of -
(ReX) (x,D') . This is donebby apply}ng Egorov's theorem =~ by
performing a canonical tranformation which maps T - Re A(x,£')
into a new coordinate o (and preser?es the fundamental symplec-
tic form d = 'g Ej ax3) . This replaces (Im A)(k;D') by a new
pseudodiffereniiil operator B(x,D') and we are reduced to the
study of the "evolution equation" .

(1) an + B(x;Dﬂ)v = f2 s

where B(x,D') is éégentially‘self-adjoint. The solvability

of (1) follows from and is essentially equivélent to the pro-
perty that the function xN —— B(x,%¥') does not change sign.

We may go back to the symbol Pm(x,g) of P and restate this

property ( roughly) by saying that Im Pm does not change

o
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sign along the null-bicharacteristic strips of Re Pm . This is

the solvability condition (P) .

Newberger, E.: A general Theorem on Hypoellipticity.

Let  be a non-empty open subset of R" and P a poly-
nomial in R" . We call a distribution T e D'(Q) strongly re-
gular with respect to the differential operator P(D) if to
every open set f'c < there exists an integer m 2 0 'depen—;
ding on @' such that ‘Pk(D)T,bk = 0,1,..., are all of order
<m in Q' . We denote by ep(Q) the linear space of all
distributions in @ which are strongly regular with respect
to P(D) . ’

Cbnsidér now a differential operator-'W(b) (with constant
coefficients) and two spaces eP(Q) ,.eQ(Q) corresponding to
the differential operators ?(D) s QD) respectivelys.Ihe

operator W(D) is said to be (P,Q)-hypoelliptic if, for any-

open set Q¢ R" , ‘every solution ue ep(ﬂ) of the.equation
wu =0 7 ) (1)
is in .eQ(Q) »
We prove the following
Theorem. The differental operétor W(D) is (P,Q)-hypoel-
lipti¢c if and only if the polynomials P,Q and W satisfy one
of the equivalent conditions:
(I) Q(z) 1is bounded oﬁ every set of ¢ s-Ch where W(g) = 0
and both P(z) and ImZ are bounded.
(I1) There are constants Y,C > O such that

lQez)|Y < c(1 + [P +imz|),z e €7, w(z) = O .

Deutsche
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- Slemrod, M.: Asymptotic behavior of nonlinear contraction
semigroups

Let us consider as motivation the ordinary differential

equétion (Cauchy problem)
(1) x + Ax = o s x(o) = Xy
where xc.Rn R xoé R" , and A 1is an n*n matrix. In this case
it is well known that the unique solution to (1) is given by
x(t) = ¢(t)xo where ¢ (t) is (the principle matrix solution)
‘ e and ¢ (t) satisfies

(i) $()+: R xR" + R" continuous

(ii) ¢ (t)ed (s) = ¢ (t+s)

(iii) $(o) = I .

This theory has been abstracted to general Banach spaces.

In this case B is a Banach space, A : D(A)¢B*B is a closed.
éense defined operator, and the resolvent of.-A (-A + )\I)-1

safisfies a boundedness condition. In this a solution +to (J)Ais

provided by the classicagl Hille=Yosida Pﬁillips Thearem i(t) =

= T(t)xo where T(t) satisfies (i),(ii),(iii).

Finally we consider the nonlinear Cauchy problem posed

for nonlinear partial differential equations, where A is a

nonlinéar operatér. D(A) <« X - Hilbertspace. In this case the
' Cauchybproblem X + AXx 3 0 has a unique solution » X(t) = S(t)xo

- where S(t) satisfies (i),(ii),(iii) and jsttix - Sy ] <«
< ﬂx - yu if and only if A is a maximal monotone operator in

the sense of Browder, Minty, etc..

Kalik, C.: L8sung einiger Randwertaufgaben mit der semidiskreten
Methode.

Es werden Ergebnisse gegeben, die sich auf die Ndherungs-

1ldsung einiger Randwertaufgaben mit Hilfe der semidiskreten

Deutsche
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Methode beziehen. Die Funktionen, die fir die Semidiskretisie-
rung angewendet werden, sind Splinefunktionen. Das fihrt zu
einer ziemlich schnellen Konvergenz derApproximationsfolge

Ferner wird die Stabilitdt der Methode untersucht.

Marcinkowska, H.: Elliptic boundary value problems with dis-
tributional data

It is known that the closure of an elliptic boundafy value

problem posed in a bounded domain 2 of R~ yields a fami- .

ly of homeomorphism between suitably constructed Hilbert spaces,
which in the simplest case of an homoéeneous.boundary value prob-
lem are subspaces of a Sobolev space of are adjoined to them.

Our purpose is to show that every such homeomorphism defines
another boundary value prob}em. The differential equation is

the same as in the basicAproblem, but the bohndary Eonditions
have the form of integro-differential operators and the boundary

data are distributions on 39 .

- i iy ‘
Fir die Grundriume E:= Wy _,Ey,%,W, JEy, WyEyGE' stm),s(a) ;s
1 1

(Wloka,Mitjagin) werden Darstellungen T(¢) = ] [ fa(x)Da¢(x)dx

0el
¥V ¢ € E fir die Distributionen T € L(E,F)- angegeben. Beim Be- .
weis werden die entsprechenden Formeln fir F = € wund die Nukle-
aritidt der Grundrdume benutzt. Die Darstellungen liefern Aussagen

iiber das Wachstum der Distributionen und ihre Ordnung.

DF Deutsche A
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Bjorck, G.: Beurling distributions and partial differential
equations

Most of the theory of partial differential equations given in

the book by Hdrmander is carried through in the more general

framework of Beurling distributions. These are defined in the

same way-as Schwartz distributions but using a more restricted
‘ class of test functions f, with the extra condition given on

the Fourier transform side: JL l%(E)I exp (A w(E)) df < =
R

for every A>0 . Here w is a givenfnhadditivé function, which

in the Schwartz case could be taken to.be log(1 +]E]). 1t is

also proved that, the famous"equation without solution”" found

by Haﬁs Lewy could be given a right hand member f which is

as regular as a restricted festfunction and still the equation does
not have a solution of the "wild" generalized distribution kind.

See ARK. MAT. 6 (1966), 351 - 407,

Bojarski, B.: Asymptotic solutions of PDE -

The investigation of the asymptotic behaviour of integrals

J’a(x) exp(ixg(x)) dx ¢ R™  known under the name: method
Q. :

of stationary phase, is an important tool uéed in the study
of asymptotic behaviour of solutions of partial differential
equations depending on a parameter A. Quasi - classical
asymptotic of thé solution of the Cauchy problem for the
equations of quantum mechanics, asymptotic behaviour of the
specfral function of differential equations -are the simplest
examples.

The fundamental relevance of this method for the study of

PDE was fully recognized in the work of Maslov on perturbation

Deutsche . °
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theory. He was also the first to give a diseussion ofAthe
asymptotic of solutions of the Schrddinger equation for large
time intervals. Besides other things that discussion involved
a new notion of topological character. (Maslov index - or the
corresponding coﬁomology class). Maslov also outlined the
applicgtbns of this theory to a vast class of problems of

mathematical physics and to the theory of propagation of sin-

gularities of solutions of PDE. The method of stationary phase ‘
is also a method unifying the theory of pseudodiff:operators,
Hérmanders theory of Fourier integral operators and their nu-
merous applications. ' " The
lindependent and important work of H8rmander should help to
elucidafe.some basic problems of Maslov theory and its further
developments. These theories involve the use of important no-
tions of classic#l mechanics - canonical.tpansfqrmations,
Lagrangian manifolds etc. They show deep relations :ié:;some
notions of algebraic topology. 7

All these theories seem to bring fresh and fruitful ideas

into the theory of PDE and they show deep and far reaching

perspectives for new areas of research, which will bring light

to many problems of the general theory of PDE.

After Maslov and H6rmander important work has been done by
Baslaev and Leray. Following their lideas some contributions
to the subject were also obtained recently by T. Bataban,

J. Kisyhski and the speaker: these are: the notion of the
generalized solution of the Cauchy problem and its systematic
use, introduction of Lagrangian bundles, detailed elabora-

tion of some gonnections’




with representation theory of symplectic groups -

Zielezny, Z.: On spaces of solutions of partial diff.eguations

Let P(D) be a differential operator in R with constant

coefficients and consider the space E = {u-e C(R™: P(D) u = o}

with the topology induced in E by c(rR™ .

Komira and Mitjagin proved that the functional dimension

. df E of E has the following properties:

(a) For any differential operator P(D) , df E > n

(b) P(D) is hypoelliptic if and only 4f df E < =
‘_(c) If every solution u e E is in the Gevrey class

r, p =‘(g,...,pn) , then df E < |p| = p,"+.. 4 p -

In particular,_if P(D) is elliptic then df E = n .

‘Suppose now ‘that P(z) is of degree m and

- v m-1
P(g) = ¢+ Q1(;1,...{ ;n_l)cn + ..+ Qm(cl,...,cn_l)
For fi;ed Ei,..., En_1 € R ;et ;n = En + 1 n, be a.

solution of _
: P(Egsevns Eqs 5p) =0 -

Further, let K(r) be the number of all (n-1)-tuples of

integers é 0 such that

o | PCEgsevesEp poE ) | S 0
If for large T » x(n) s pr
then af E > A

UFG

In particular wekabtgiﬁmthé following corollaries:

(1) If n = 2 then P(D) 1is elliptic if and only if dfE=n

(2) If m = 2 then P(D) is elliptic if and only. if 4dfE =

J . Kérner (Kiel)
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