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

a cartesian product.

fixed point theorems are given for a mapping f: X1
x X2~

~X1 x X2 • The theorems are then used in order to discuss

solvability of certain initial value problems and boundary. v~l~e

problems.
•

Let (x.,I-I-· ,'i = 1,2)
1 1

b~ - locally convex space·~-.Some

Fenske, Chr.· Ein Stabilitätsproblem für oberhalbstetige

Abbildungen.

Ist U c IR
n offen, feine oberhalbstetige Abbildung von U

in die azyklischen Teilmengen von U,D~ U offen und die Fix­

punktmenge F von fln kompakt, so definieren wir einen

lokalen Fixpunk ....:index ind(U,f ~D) als das Eild von l€Hn ClR n ,lRn,{O})
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~':::",.... c.: .............._~- ... I:"'"t~.·~ .... .:..~..;........ c,..r

in der folgenden Sequenz

- 2- -

Hn(lRTI
,_ tRn,,{O}) .....d.Hn(D x U,D x U'o) ~ Hn(Yf,YfID'F)~

. 1 ~

--=-f' Hn(D,D\F)~ Hn(Sn',Sn, F)~ HnSn , wobei ° die
1T' . ~

bezeichnet. Diese Definition läßt sich sodann auf größere Raum-

Diagonale, d D- x u~ [Rn'

x,y---> x-y

y f : = {( x, y) ED x U J 'y c f (x j} " TI

<;lie Inklusion

: yf~ D und. i: Tf .... D x U}
(x,y)~ x •

klassen erweitern. - Ist feine oberhalbstetige Abbildung von

x in die Po~enzmenge von X , so heißt."ein. Fixpunkt von

f abstoßend bezüglich einer Umgebung U von Xo ' wenn es zu

jeder Umgebung V von Xo ein noEIN gibt, so daß für alle

n > n fn(X\V) c X\U . - Wir benutzen die oben skizzierte De-
- 0

. finition des Fixpunktinde~um Sätze über die Existenz von nicht-

abstoßenden Fixpunkten von oberhalbstetigen Abbildungen mit -.

azyklischen> Bildern zu beweisen.

J. Schmets-: On properties weaker than barrelledess or

evaluability

A loca1lYconvex topological vector spac:e E is a-barrelled

(resp.O.-evaluab-le) if every countable bounded subset of

(resp. E~) is equicontinuous a~d E is d~barrelled (resp.

d-e~aluable) if 'every countable union of equicontinuous ~ub-

•
sets of E~ is equicontinuous whenever" it is bounded in E~

s
::k(resp. Eb ) ·

First we show that the prop~rties, we just introduced, are

distinct and also distinct fram the' usual anes of ultrabor-

nological, bornological, barrelied, evaluable and Mackey-spaces.
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Then we show that it is possible to put a finer topology Q on E

such that (E,Q) still has the same property as E.(Joint work

wi th De Wilde).

Finally if X is a completely regular and Hausdorff space

and 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 C~(X) to have one of the properties

~ listed above, and we give moreover the characterization of the

Q-spaces associated to' C~(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 5 trip· 0 < t < T , u (0 ,x") =

•

= $(x) for all "x in Rn. It is proved that there is at'most

one solution subject to a growth condition on lul which dependS

on t~e degeneracy of L ."·In case h is ulira-para~olic, it is

sufficient ta assume oniy'one-sidect growth on u .

Bierstedt, ·K.-D.: Compactlx regular induc-tive 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 cf the syst:.::-: {Ea,ia.ß}OE.ACi.. e.

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

said to be compactly" regular iff for each c~rnpact

ind E is
-+ a
0.

K c E th€Y'e

is an o E A such that K is contained and compact in E
Cl
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Every countable strict or compact inductive .limit· of complete

1.c; spaces i8 compactly regular. An example of a d~fferent type

is given by:

Thm. 1: Let X be locally compact and 7j'= {vi}i€ Uf with

continuous functions vi > 0 on X , v i +1 ~ vi · A8sume that

17 c (X)vanishes at infinity. Then the inductive limit

for every i there exists a j = j(i) > i such that v./v.
] 1

~~9 Cvi(X)
i _

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

Ufll i ~up vi (x) I fex) I < co} is compactly regular (and complete)..

xE X
Thm. 2: Let the quasi-complete l.e. spaee E be the compactly

regular ind:~ctive. limit of {Ea ,. i a .ß}Cl € A · If now all the Ea­

have the approximation property ~a.p.}, so does E.

Cer.: l.rC(X) as in. Thm. 1 has the a.-p.

Same generali~ations, other-examp~es (mainly of analytic functions)

and applications to the E-tensor product are indicated.

Zaidman, S.: Weak selu~ions of differential equations in.

reflexive Banach spaces.

Let X' be a reflexive 'Bana~h space-, X* its dual. Let A~ : D(A)cX -"X

be a linear elosed operator with.d-ense domain and A'$ its adjoint.

Far ~ a < b ~ + co <;lefine the class KA* Ca-,b) cf func-e

tions \f(t) in C1 (a, b X*) with compact support in (a,b)

such that 'f (t) E. D(A*) and CA lI' lf) . :. (a,b) -.. X is continuous.

Let f(t) E Lr;c(a,b;X} be given.. The class
(a,b)

u ( t) € Li {a , b ; X>-WA,f is composed of functions verifying the
oc.

relation b br<'f' (tl + (A:C'f') (t> ,-u(t>.) dt ) ('f(t) ,f(t} ) dt

a a
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for any . ~(t) eKA~(a,b) . We have a few.results, as fo~ example:

Theorem 1. Let u (t) ,f (t) : (a,b) .... X>; 'be continuous, also

(a b)
u ( t) E WA , ; ,u ( t ) E: D (A) and (A u) : . (a, b )~ X· ~ ".. _

1Then u ( t) € C (a, b ; X)

Grudzinski, O.v.: Ober exponentielles Wachstum von FUndamental­

lösungen bei Convolutions-Gleichungen.

Es werden diejenigen Convolutionsoperatoren fe E' qharakteri-

•
Theorem 2 •

u (t) E. DCA)

Let

for

1 (a,b)
f (t) € C(a, b ; X) , u Ct) E. C (a, b ; X) 1"\ WA, f ; then

a < t < b •

~iert, die Fundamentallö~ungen E (f x E =6)mit exponentiellem

Wachstum haben:

N,C > 0: sup If(x+n)i
I-ni ~e:

mit~: a) -f E ("te:) ~ ·f

b)fEMK,E~es

hat Fund. Lösg. EE 2)' E/cosh (EI-1 )Er

~ C ,xelRn
(1+ Lx~)N

•

wobei.: E > 0 , IK = ~ JR
_
Satz:· Für f C',

~ L sind" die folgenden sech~ Aussagen äquivalent:

(i) : f E. (t'E) fÜr ein E > 0

(ii): f E (~) für alle e: > 0

(iii) · · -f e-Mu<:' für ein E > 0 IK <C- oder RIf<f ., E

(iv)t< : fE Mn< für alle E > 0 IK <C oder IR
,.. ,E

Bem. : Nennt man f , . wenn f . (iii)K oder (iv)-Il< ~rfüllt,

"e';ct~emely sl.owly decneasing", ergibt sich mit den

Ergebnissen von Ehrenpreis (.1959) und Hörmander (1962)

das folgende Schema:

"{i) f hat eine Fund. Lösung € ;l)' <=> f slowly decreasing.

(2) f hat eine Fund. Lösung endlicher . Ordnung <-> f
very slowly de cr~asing.
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(3) f hat Fund. Lösung von beliebig exponentiellem Wachs-

turn < ,= > f extremely slowly decreasing .

Falls f .extremely slowly de,crec3:sing, werden für 'f: proper

fundamental solutions konstruiert~ die die Bed. (ii) des Sat-

zes erfüllen. Für die Differential-Differenzen-Operatoren wird

diese Konstruktion verbessert; ~uch die Bed. (iv)~ wird in die­

sem Fall in einer verschärften Form bewiesen.

Mitrovic, D.: Distributions et problems aux limites des

fonctions analytiques._

Probleme 1 (Plemelj) Soit T une distribution donnee dans 6'(~).

Trouvez une fonction T(z) localement holomorphe dans C coup~ele

long de Supp T et admettant sur IR la condition au bord

i+ - =T ou
""+

ie;'>T T- - lim T (t ± dans D'
e; ..... +0

On suppose T(en) 0

•

La solution. (unique): T(z)

Probleme 2 (Hilbert). Soit

1 1
2ii<T 1"' T=Z)

t~ a(t) f 0 une Cen-function'

comple~donnee sur IR avec la propriete H au . poirit t = 00 •

Soit ·8 une distribution donnee dans E'(R) . Trouvez une fOnc­

tion ~(z)' lo~alement bolomorphe dans ~ coupeele,long de Supp

S et admettant la condition au bord

eil + = 0 (t)<I> - +. 8 sur ',IR •.

La solution de l'equation de convolution

a ( t) T - b ( ~ ) fT '* vp .1) = S
7Tl t

est etroitement lieea~ solution du probleme de Hilbert~

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

linear partial differential equations.

In recent years the stud~ of linear partial differential

operators P(x,Dx ) = Pm(x,Dx ) + Pm- 1 (x,Dx ) + ••• has been

•
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greatly facilitated by the introduction of and the systematic

analysis in the contangent bundle T*O(P is defined in the C
m

manifold 0) . A good example of this is the solvability theory

for oper~tors of principal type, i. e. , such that Pm(x,() = 0

,~ f 0,= -> df;:Pin<.X,E;} .+ 0 . The latter property enables us

to apply the impli~it function theorem in a neighbourhood r of

a poin.t (xo,to) of the characteristic set of p., i.e. such

that Pm(xo,E;°) = 0 : we may write Pm(x,~) = ,Q(x'~)<~N - ,A(:",('»

with E;' =.<t l , ..• '~N~l) (N = dirn 0; we have possibly renamed

the coordinates). We may then take r _conie, i.e. stable under

~-dilations, and Q,A homogen~ous in :'r , of degree.s. m - 1

and 1 respectively. By using suitable cut-off functions of

the kind g(x,() E C~(r) Cr is open), g(x,pt) = g~x,t) , Yp > 0 "

we may reduce the pro~~em of solving P(x,D)u = f '. near x too

•

that of sOl.ving a finite numbe.rof fir~t-order pseudodifferential

~quations DNv - A(x,D')v = f 1 • The next step is to get rid of

(ReA)(x,D") • This is done by applying Egorov's theorem - by

performing a canonical tranformation which maps T - Re A(X,(')

into a new cQordinate .0 (and preserves the fundamental symplec-
N. .

tic form d = I ~. dxJ ) • This replaces '( Im A) (x ,D') by ~ new
j =1 )

pseudodifferentialoperator B(x,D') and we are reduced tc the

s.tudy of the "evolution equation"

( 1 ) a'N v + B ( x , D· t ) V = f 2 ,_

where B(x,D') is ~~sentially self-adjoint. The solvability

ef (1) fellows from and is essentially equivalent to the pro­

perty that the function xN~ B(x,l') does not change sign.

We may go back to the symbol Pm(x,E;) of ~ and restate this

property (roughly) by saying that Im Pm does not change
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sign along the nulbbicharacteristic strips of

the solvability condition CP) .

Re Pm This is

every open set n' c: <. 0 there exists an integer m > 0 depen-'

Newberger, E.: A general Theorem on Hypoelli-pticity.

Let Q be a non-empty open s~bset of Rn and P a poly­

nomial in Rn. We call a distribution T E D'Cn) strongly re-

0,1, ... , are al~ of order

gular with respect to the differential operator

ding on O' such that 'pkCD)T,'k

P(D) if to

•
~ m in 0' • We denote by E (0) the linear space of all

p

distributions in n which are strongly regular wi~h respect

to P(D) •

Consider now a'differential operator ·W(D) (with constant

coefficients) and two spaces Ep(Q) ,. EQCn) corre~ponding to

the differential operators P(D) " Q(D) respectively .. The

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

open set· n. <. Rn ,'every solution

W{D-)u o

u E e: (0). p of the equat-ion

(1)

is in EQ(O)

We prove the following

Theorem. The differen~l operator Wen) is (P,Q)-hypoel­

liptic if and only if the polynomials P,Q and W satisfy one tIt
of the equivaient conditions:

(I) Q(r;) i8 bounded on every set of l; e: Cn where 'W( l;) = 0

and both pet) and Imr; are bounded.

(11) There are constants y,C- > 0 such that

IQ( r;llY < C(l + IP (r;) I ) (1 + :'IImr; I) ,r; e: Cn , w( r;) 0-
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SIemrod, M.: Asymptotic behavior of nonlinear contraction

semigroups

Let us consider as motivation the ordinary differential

equation (Cauchy problem)

(1) x' + Ax = 0 x(o) = x
o

it is weIl known that the unique solution ta (1) is given by

x (t) = cf> ( t) x a where cf> (t) is (the principle matrix sol ution)

e -At and q, (t l satisfies

Ci) $ ( .) .: R x Rn -+- Rn continuous•
where x ~ Rn , x E: Rn ,and Ao . is an ,nxn matrix. In this case

(ii)

(iii)

4» (t)o$ (5) = <t> (t+s)

$(0) = I.

This t~eory ha~ been abstracted to general Banach spaces.

In this case B is a Banach space-, A: D (A) <:.B -+- B is a: -closed

dense defined operator, and the re~olvent of'-A (-A + AI)-l

satisfies a boundedness condition. In this a solution tc (.1) is

provided by the classic al Hille-Yosida Phillips The'~em x (t)

T ( t ) x0 whe re T-( t ) s at i 5 f i es ( i ) , (ii) , ( i i i ) .

Finally we consider the nonlinear Cauchy problem posed

for nonlinear Partial differential equations, where A is a

nonlinear operator. D(A) < X - Hilbertspace. In this case the

•
Cauchy problem x + Ax ~ 0 has a unique solution ,. x(t) = S(t)x

. 0

where Set) satisfies (i), Cii), (iii) and ~S(t)x - S(t)y·~ S

S Ix - y~ if and only if A is a maximal monotone operator in

the sense of Browder, Minty, etc ..

Kalik, C.: Lösung einiger Randwertaufgaben mit der semidiskreten

Methode.

Es werden Ergebnisse gegeben, die sich auf die Näherungs-

lösung einiger Randwertaufgaben mit Hilfe der semidiskreten
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Methode beziehen. Die Funktionen, die f~r die Semidiskretisie-

rung angewendet werden, sind Splinefunktionen. Das führt zu

einer ziemlich schnellen Konvergenz derApproximationsfolge

Ferner w~rd die Stabilität der Methode untersucht.

Marcinkowska, H.: Elliptic boundary value problems with dis­

tributional data

It is known that the closure cf an ell~ptic boundary value

problem posed in a bounded domain Q of Rn yields a fami- 4It
ly of homeomorphism between suitably constructed Hilbert spaces,

which in the simplest case of an homogeneous boundary value prob-

lern are subspaces,of a Sobolev space or are adjoined to them.

Our purpose is to show that every such homeomorphism defines

another boundary value problem. The differential equation is

the same as in the basic problem, but the boun~ary conditions

have the form of integro-differential operators and the boundary

data are distributions on an

•
Dar'st'e'l'l'urig Ve'kt'Ör'we'rtiget; 'Dis't'r'ibut'iÖrie'n 'dÜr'ch

Int'eg'r:ale

Körner, J.:

weis werden die entsprechenden Formeln für F = ~ und die Nukle-

_~i Ni 'N N, N, (h)
Für qie Grundräume E:= WM,a,EM'~'WM.,EM? WM,EM,E. S(m),S(a);S

J. J.

(Wloka,Mitjagin) werden Darstellungen T(~) = L f fa(x)Da~(x)dX
,tiEI -

V , E E für die Distributionen T E L(E,F), angegeben. Beim Be-

arität der Grundräume benutzt. Die Darstellungen liefern Aussagen

über das Wachstum der Distributionen und ihre Ordnung.
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Björck, G.: Beurling distributions and partial differential

equa,tions

Most of the theory of partial differential equations given in

the book by Hörmander 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, w.i th the extra condition given on

the Fourier transform side: J 1~(E;)f exp(A w(E;» dE; <'
Rn

- .
for every A>o • Here w is a givenwbadditive function, which

in the Schwartz case could b~ taken to be log(l +IE;~}. It.is

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

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

as regular as a restricted testfunction and still the equation does

not have a solution of the "wild'~ generalized distribution kind.

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

The investigation of the asymptotic behaviour of integrals

J a (x)- exp ( i).g (x» dx Q c: Rn. known under the name: method

n:·
of stationary phase, is ~n important tool used in the study•
Bojarski, B•.: Asymptotic solutions cf PDE .

of asymptotic behaviour of solutions of partial differential

equ~tions depending on a parameter A. Quasi - classical

asymptotic of the solution of the Cauchy problem for the

equations ofquantummechanics, asymptotic behaviour of"the

spectral function of differential equations ·are the simplest

examples.

The fundamental relevance of this method for the s~udy of

PDE was fully recognized in the work of Maslov on perturbation
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theory. He was also the first to give a discussion of the

asymptotic of solutions of the Schrödinger equation for large

time intervals. Besides other things that discussion involved

a new nation cf topological character. (Maslov index - or the

corresponding cahomology class). Maslov also outlined the

applicatbns of this theory to a vast class of problems cf

mathematical physics and to'th~ theory of. propagation of sin­

gUlarities of solutions of PDE. The method of stationary phase ~

is also a method unifying the theory of pseudod~ff~operators,

Hörmanders theory of Fourier integral operators and their nu-

merous applications. The

,independent and important work of. Hörmander should help to

elucidate some basic problems of Maslov theory and its further'

developments. These theories involve the use of important no-

tions of classical mechanice - canonical t~ansformation~,

Lagrangian manifalds etc. They show deep relations ~~~= some

notions of algebraic topology.

All these theories seem to ~ring 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

ta many problems of the general theory of PDE.

After Maslov and Hörmander important work has been done by

Baslaev and Leray. Following their~deas some contributions

ta the subject were also obtained recently by T. Ba~abap,

J. Kisynski and the speaker: these are: the notion of the

generalized solution of the Cauchy problem and its systematic

use, introductian of Lagrangian bundles, detailed elabora­

tion of some oonnections'

•

                                   
                                                                                                       ©



- 13 -

with representation theory of symplectic groups •

Zielezny, Z.: On spaces cf solutions of partial diff.equations

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

coefficients and consider the space E = {U-E C(Rn ): P(D) u = ol

with the topology induced in E by C(Rn ) .

Komüra and Mitj'agin proved that the functional dimension

df E af E has the following properties:

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

(b) P(D) is hypoelliptic if and only If df E <

(c) If every solution U E E is in the Gevrey class

rP
I .P =. (~» ••• ,Pn) , then df E -: Ip'l = p,r,,+ ••• + Pn •

In particular" if P(D) is elliptic then df E = n .

Suppose n6w ~hat pet) is af degree m and

pet) = t
m

+ Q1(C 1 ' ..• ', t )t
m

-
1

+n n-l n • •• + Qm (t l' · · · ,t n - 1 ).

Far fixed

solution of

•
Further, let KCr} be the number of all (n-ll-tuples of

integers ~ 0 such that

If fo'r large r A, K(r) ~'r

then df E ~ A

In particular
--------... -.. -. _ ...... - - --------- ..

we o'Qtjl1n the followi~g corolJarie~:

(1) If n 2 then P(D) is elliptic if and only if df"E = n

(2) If m 2 then P(D) is elliptic if and only, if df E = n·

J . Körner (Kiel)

                                   
                                                                                                       ©



•

                                   
                                                                                                       ©


