Functional Analysis
and Evolution Equations

The Gunter Lumer Volume

Herbert Amann | Wolfgang Arendt | Matthias Hieber
Frank Neubrander | Serge Nicaise | Joachim von Below

Editors

os)
)
e
e
=
=
wn
m
o)




Functional Analysis
and Evolution Equations

The Gunter Lumer Volume

Herbert Amann
Wolfgang Arendt
Matthias Hieber
Frank Neubrander
Serge Nicaise
Joachim von Below

Editors

Birkhauser
Basel - Boston - Berlin



Editors:

Herbert Amann

Institut fiir Mathematik

Universitat Zirich

Winterthurerstrasse 190

8057 Ziirich, Switzerland

e-mail: herbert.amann@math.unizh.ch

Wolfgang Arendt

Abteilung Angewandte Analysis
Universitat Ulm

89069 Ulm, Germany

e-mail: wolfgang.arendt@uni-ulm.de

Matthias Hieber

Technische Universitat Darmstadt
Fachbereich Mathematik
Schlof3gartenstr. 7

64289 Darmstadt, Germany

e-mail: hieber@mathematik.tu-darmstadt.de

Frank M. Neubrander
Department of Mathematics
Louisiana State University
Baton Rouge, LA 70803, USA
e-mail: neubrand@math.lsu.edu

Serge Nicaise

Université de Valenciennes et du Hainaut
Cambrésis

Le Mont Houy

59313 Valenciennes Cedex 9, France
e-mail: snicaise@univ-valenciennes.fr

Joachim von Below

Université du Littoral-Céte d’Opale
Laboratoire de Mathématiques Pures et
Appliquées — LMPA ‘Joseph Liouville”
50, rue F. Buisson

62228 Calais Cedex, France

e-mail: vonbelow@Impa.univ-littoral.fr

2000 Mathematical Subject Classification 35, 39B, 45G, 45K, 46F, 47D, 53C, 65M, 65N, 70G,

76D, 80A,91B, 92D, 93D, 93E

Library of Congress Control Number: 2007933910

Bibliographic information published by Die Deutsche Bibliothek
Die Deutsche Bibliothek lists this publication in the Deutsche Nationalbibliografie;
detailed bibliographic data is available in the Internet at <http:/dnb.ddb.de>.

ISBN 3-7643-7793-9 Birkhauser Verlag, Basel — Boston — Berlin

This work is subject to copyright. All rights are reserved, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, re-use of illustrations,
recitation, broadcasting, reproduction on microfilms or in other ways, and storage in data
banks. For any kind of use permission of the copyright owner must be obtained.

© 2008 Birkhauser Verlag AG
Basel - Boston - Berlin

P.0. Box 133, CH-4010 Basel, Switzerland
Part of Springer Science+Business Media

Printed on acid-free paper produced of chlorine-free pulp. TCF co

Printed in Germany
ISBN 978-3-7643-7793-9

987654321

e-ISBN 978-3-7643-7794-6

www.birkhauser.ch



BIRKHAUSER




(1929-2005)

ter Lumer

un

G



Life and Work of Gunter Lumer

Giinter Lumer was born in Frankfurt, Germany in 1929. With Nazism on the
rise, the Lumer family left Germany in 1933 and settled in France, where Giinter
received his early education. Then, in 1941, the Lumer family fled once again, this
time to Uruguay, where Giinter would become a citizen.

Possessing what would be a life-long passion for mathematics, Giinter gradu-
ated in 1957 with a degree in electrical engineering from the University of Monte-
video. In fact, while at Montevideo, he was in the research group of Paul Halmos,
who would later dedicate a page to Giinter in his book I Want to be a Mathe-
matician: an Automathography. Ginter’s first paper “Square roots of operators,”
a joint work with P. Halmos and J.J. Schéffer, appeared in 1953 in the Proceedings
of the American Mathematical Society.

In 1956, Giinter received a Guggenheim fellowship to study at the University
of Chicago. There he received his Ph.D. in Mathematics in 1959; his dissertation
was entitled Numerical Range and States and was written under the supervision
of Irving Kaplansky, thus earning himself a place among a long lineage of mathe-
maticians connected to Kaplansky. )

Following Chicago, Giinter Lumer held positions at UCLA (1959-1960), Stan-
ford University (1960-1961), University of Washington (1961-1974), University of
Mons-Hainaut (1973-2005), and the International Solvay Institutes for Physics
and Chemistry in Brussels (1999-2005).

Giinter Lumer was a creative and prolific mathematician whose works have
great influence on the research community in mathematical analysis and evolution
equations. His scientific activities greatly contributed to the standing of the Bel-
gian Universities in general and the University of Mons-Hainaut in particular. In
1976, supported by the Belgium National Science Foundation, Giinter founded a
contact group with the goal of organizing research and exchange meetings in the
fields of Partial Differential Equations and Functional Analysis. From the 1990s on,
building on the success of this group, Giinter became a driving force and leading
contributor to several large-scale projects sponsored by the European Commu-
nity. The resulting conferences on Evolution Equations created a lasting network
supporting international research collaboration. These activities, combined with
Giinter’s relentless energy and love for mathematics, were at the origin of the
breath-taking development of the field of evolution equations and the theory of
operator semigroups after the pioneering book of Hille and Phillips from 1957.
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In particular, between 1992 and 1997 he co-organized the North West European
Analysis Seminar that was held in 1992 at Saint Amand les Eaux (France), in
1993 at Schloss Dagstuhl (Germany), in 1994 at Noordwijkerhout (The Nether-
lands), in 1995 at Lyon (France), in 1996 at Glasgow (United Kingdom) and in
1997 at Blaubeuren (Germany). Those seminars covered a broad range of topics
in analysis and were a reflection of the true spirit of Giinter Lumer, who always
enjoyed bringing together and working with a wide range of mathematicians and
scientists.

Although Giinter Lumer’s professional focus was on functional analysis, par-
tial differential equations, and evolution equations, he nourished a broad interest
for almost all areas of mathematics and for science in general. He published more
than one hundred papers and edited many books. Probably his best known re-
sult is the celebrated Lumer-Phillips theorem, which gives necessary and sufficient
conditions on an operator to generate a strongly continuous semigroup of contrac-
tions on a general Banach space. This result, published in the Pacific Journal of
Mathematics in 1961, is a key contribution to the theory of operator semigroups.

Giinter Lumer deeply loved mathematics. He considered his work as the most
precious thing he could leave to future generations. He was an independent and
original person, never influenced by fashion or convention. He used to say, “If a
crowd of a thousand unanimously condemns someone, then he must be innocent.
For it is unlikely for a thousand people to honestly agree on the same thing.”

With Giinter Lumer we miss an inspiring teacher, a mentor and friend of
a generation of researchers, and a leader of our professional community. Gilinter
Lumer: a mathematician to be honored.

List of Ph.D. students of Giinter Lumer

Charles Widger, Multiplicative perturbations of generators of semigroups of oper-
ators, U. Washington, 1970

David Neu, Summability of the linear predictor, U. Washington, 1972

Luc Paquet, Sur les équations d’évolution en norme uniforme, U. Mons, 1978

Roger-Marie Dubois, Equations d’évolution vectorielles, problémes mixte et for-
mule de Duhamel, U. Mons, 1981

Serge Nicaise, Diffusion sur les espaces ramifiés, U. Mons, 1986

Maryse Bourlard, Méthodes d’éléments finis de bord raffinés pour des problémes

auz limites concernant le laplacien et le bilaplacien dans des domaines polyg-
onaux du plan, U. Mons, 1988
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Math. Monthly 59 (1952), no. 2, 115.
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mum (French), C.R. Acad. Sci. Paris 256, 858-861 (1963).

Lumer, G., Points extrémaux associés; frontieres de Silov et Choquet: application aux
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In Remembrance of Gunter Lumer

Heinz Konig

Giinter Lumer was a close friend of mine for several decades. We had the same
age: our dates of birth were but 13 days apart. We met for the first time in the
fall of 1962 at a functional analysis conference in Oberwolfach. The year before
Giinter had published two of his most important papers: the common paper with
Ralph PHILLIPS on dissipative operators and the paper on semi-inner products.

The subsequent years were the grand period in the development of the func-
tional analytic theory of abstract analytic functions, known under the key words of
uniform algebras and Hardy spaces. We were both deeply involved, with quite often
different methods but close results. Giinter obtained fundamental breakthroughs
in two situations: The first time in Bulletin Amer. Math. Soc. 70(1964), where he
was able to develop the abstract counterpart of the classical unit disk situation
on an arbitrary uniform algebra and for an individual multiplicative linear func-
tional, under the basic assumption that the functional in question has a unique
representing measure. Before that one needed global assumptions on the algebra
like to be Dirichlet or logmodular. After his work then 1965 Kenneth HOFFMAN-
Hugo RossI and myself independently obtained the final abstract version of the
classical unit disk situation in terms of a fixed so-called Szeg6 measure for an
individual multiplicative linear functional.

The second breakthrough was in his 1968 Lecture Notes, this time for an
arbitrary multiplicative linear functional on any uniform algebra. Giinter defined
its universal Hardy class and was able to transfer the classical concepts and results
to an amazing extent, in particular to establish an abstract conjugation operation
via extension of the classical Kolmogorov estimations. He then left the field in
the early seventies. I myself returned to it in a common frame with the extended
concept of Daniell-Stone integration due to Michael LEINERT 1982, which produced
a definitive theory around 1990. But it is clear that to an essential extent the basic
contributions are due to Giinter Lumer in the sixties.

In all these years we had close contacts. During the academic year 1967/68
Giinter stayed at Strasbourg University, thus close to my home University Saar-
briicken. In the summer term 1967 he gave a series of lectures in Saarbriicken,
and in the winter term 1967/68, which I spent at Caltech in Pasadena, a little
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bus supplied by our University brought my students to his lectures in Strasbourg
every week. In the academic year 1969/70 Giinter Lumer together with Irving
GLICKSBERG organized a Research Seminar on function algebras at their home
University, the University of Washington in Seattle. I had the good fortune to
participate for three months on his invitation.

After his move to Belgium in 1973/74 Giinter was a regular visitor to Saar-
briicken, both private and for a further series of lectures and several colloquium
talks. He wrote a comprehensive survey article on evolution equations for our AN-
NALES UNIVERSITATIS SARAVIENSIS and published several papers in the ARCHIV
DER MATHEMATIK of which I had been the editor for abstract analysis. Our re-
lations became even closer because of the sequence of the NORTH-WEST EURO-
PEAN ANALYSIS SEMINARS 1992-1997, of which Giinter was the unique creator
and driving force. We were common chairmen of the second seminar 1993 at Schloss
Dagstuhl in the Saar State, which is the Informatics counterpart of the Oberwol-
fach Institute. Thus we two are in the tiny group of “outside” mathematicians who
have ever been chairpersons of conferences at Schloss Dagstuhl. Unfortunately, in
1997 a serious hip joint operation forced Giinter to discontinue the beautiful en-
terprise. There was no successor.

For me the first of the seminars 1992 in Saint-Amand-les-Eaux near Lille was
a moving event: Near its end I fell into heart trouble, and my doctor said on the
telephone that I should come to his hospital right away but must not drive a car.
What then happened was that Giinter asked Luc PAQUET to place his own car
next to his apartment in Brussels, and took the steering-wheel of my car (which
was new at the time) to drive us for at least 400 kilometers to Saarbriicken. We
arrived late at night, and my wife said later that I looked radiant with health but
Giinter grey with exhaustion. This was the deepest evidence of friendship which I
ever experienced in my life.

Heinz Konig

Universitat des Saarlandes

Fakultét fiir Mathematik und Informatik
D-66041 Saarbriicken, Germany

e-mail: hkoenig@math.uni-sb.de
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