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PROFESSOR JEFFREY R. L. WEBB

Jeff studied for his Ph.D. under the supervision of David Edmunds at Sussex
University between 1967 and 1970. This was followed by a one year research fellowship
in Rome and a two year postdoctoral fellowship with David.

During these years at Sussex, David Edmunds was the leader of an outstanding
Nonlinear Analysis group, which included Bert Peletier, Peter Bushell, Robin Dyer
and Charles Stuart among the staff, Sir John Ball FRS, Frances Goldman, A.J.B.
Potter and John Toland FRS among the doctoral students. David also organized
visits from many eminent mathematicians during those years including F.V. Atkinson,
Haim Brezis, Felix E. Browder, Gaetano Fichera, Robert Finn, Jaques-Louis Lions,
Robert H. Martin, M.K.V. Murthy, Louis Nirenberg, Paul Rabinowitz, James Serrin,
Sergio Spagnolo and Guido Stampacchia.
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During his Ph.D. years Jeff began his study of various types of nonlinear maps,
which later became known as accretive, condensing and A-proper maps. His first
paper was published in 1969 and proved that semi-contractive maps were condensing,
provided the ball measure of non-compactness was used.

In 1970, after completing his Ph.D., Jeff spent a year in Rome at the Istituto per
le applicazioni del Calcolo, at that time led by Guido Stampacchia. In Rome, Jeff
met two other visitors: Bruce Calvert from New Zealand and Akira Ono from Japan
(who passed away a few yeas ago). Jeff and Bruce had enough common interests to
write a joint paper. Apart from that, he was working on extensions of his thesis work,

including proving a connection between k-ball contractions and A-proper maps.

Jeff spent the next two years as a postdoc back at Sussex and worked with David
Edmunds and Vincenzo Moscatelli, who was a recently appointed member of the staff.

Jeff began his interest in strongly nonlinear elliptic problems at that time, thanks to
David.

In 1973 Jeft moved to Glasgow University, where he was appointed as a Lecturer,
and has remained there ever since. At Glasgow he was the sole person doing research
in Nonlinear Analysis so most of his early work was done alone. Jeff said that typing
papers was harder than now, corrections being a particular nuisance, but this had
the positive effect of encouraging publication of a finished result, rather than a series
of intermediate steps. He always presented new results in conference proceedings,
unfortunately this meant some of his papers did not receive the attention they merited.

Also collaboration was not so easy before the days of e-mail and IXTEX! Jeff said
that he became too used to working alone, but regrets not having made a greater
effort to have better contacts with the Italian group involving Alfonso Vignoli and
Massimo Furi, who were active in similar fields at that time. His love of Italy could

have grown stronger sooner.

Jeff had a number of research students, from different nationalities, in Glasgow
between 1981 and 2005; an M.Sc. student, Atta Abu Hany (Palestine) and several
Ph.D. students, namely Stewart C. Welsh (Scotland), now in Texas State University
(San Marcos, USA), Weiyu Zhao (China), Zongming Guo (China), now in Henan Nor-
mal University (China), Wenying Feng (China), now in Trent University (Canada),
Casey Cremins (USA), now in University of Maryland (USA), Kunquan Lan (China),
now in Ryerson University (Canada), Wenming Bian (China), now in University of
Southampton (UK), Gennaro Infante (Italy), now in University of Calabria (Italy)
and Rahmat Ali Khan (Pakistan), now in NUST (Pakistan).

Jeff is recognised by his research students in simple words as a great supervisor,
well known for his limitless patience, invaluable assistance and constant encourage-
ment, that led them into the field of Nonlinear Analysis. Frequently his precious
advices went beyond mathematics and his duties of a thesis advisor, helping his stu-
dents in their new Glaswegian life, perhaps due to his ‘Roman holiday’. Jeff keeps
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a strong connection with most of his students, still collaborating with some of them
today.

Jeff had took some study leave during his appointment in Glasgow. In 1978 he
spent a sabbatical year in Indiana University, where George Minty was among the
staff and Lars Hedberg a visitor. In 1982 he had a sabbatical semester in Tulane Uni-
versity, where he was invited by Jerry Goldstein, who was giving a graduate course
on nonlinear semigroups. In 1994 he spent a sabbatical term in Rutgers University,
where he worked with Walter Petryshyn and went to a course given by Roger Nuss-
baum. In 2003 Jeff had a sabbatical year in Glasgow and Calabria, where Jeff was
invited by Espedito De Pascale and worked with Gennaro Infante.

Jeff had many visitors over the years in Glasgow, namely Genaro Lopez Acedo,
Espedito De Pascale, Daniel Franco, Messoud Efendiev, Mike Fitzpatrick, Gennaro
Infante, Larry Payne, Igor Skrypnik, Liu Zhenhai and Mirostawa Zima.

Jeff was the secretary of the North British Differential Equations Seminar for a
number of years and, during his time as secretary, among the distinguished speakers

in Glasgow were Haim Brezis, Jack Hale, Jim Keener and Jacques-Louis Lions.

Jeff was also co-organiser with Michael Grinfeld of Strathclyde University of an
Applied Analysis Seminar, with the venue varying between the two departments.

Jeff, John Graef and Kunquan Lan, organized a special session ‘Topological Meth-
ods for Boundary Value Problems’ in various ‘Dynamical Systems and Differential
Equations’ and ‘Dynamic Systems and Applications’ conferences.

Jeft’s work was recognised in 1984 by his becoming a Fellow of the Royal Society
of Edinburgh. He was promoted to Professor in Glasgow University in 1987. In June
2006, at the University of Poitiers, Messoud Efendiev, Gennaro Infante and Kunquan
Lan organized a special session at the Sixth International Conference on ‘Dynamical
Systems and Differential Equations’, to celebrate the 60th birthday of Jeff.

For many years Jeff wrote reviews for Zentralbatt fiir Mathematik. He has written
eight book reviews for several journals. He does refereeing work for many journals
and editorial work for the book series ‘Differential Equations and Dynamical Sys-
tems’, AIMS, and for the journals Nonlinear Analysis TMA and Electronic Journal
of Qualitative Theory of Differential Equations. He previously did editorial work for
the London Mathematical Society, Fixed Point Theory and Applications, Glasgow
Mathematical Journal and Proc. A of the Royal Society of Edinburgh.

During his years at Glasgow, apart from teaching, he also did several adminis-
trative jobs over the years, including Head of the Teaching Committee for the De-
partment and Vice Dean of Undergraduate Studies for the Faculty. His dislike of
Committees meant that these jobs were not done out of love, but he carried them out
diligently, giving them up as quickly as possible!

In 2009 Jeff fully retired from Glasgow and, although retired, Jeff taught one
course in 2010.
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1. MAIN STRANDS OF JEFF’S RESEARCH

Jeff has been the author or co-author of nearly 100 research papers and one
textbook. The following description is not complete, but gives a hint of the main

strands of his research.

1.1. Classes of maps, degree and fixed point index theory. In the early 1970s
Jeff wrote a number of papers on condensing type maps, including one which showed
that semi-contractive maps (with a weaker hypothesis than used by F.E. Browder at
that time) fall into this class provided one uses the ball-measure of non-compactness
[2]. He developed a degree theory for k-ball contractions [7] and for set-valued ‘limit
compact’ operators [15], via an approximation by single-valued ones, and he showed
a uniqueness result [16]. He proved that, in Hilbert spaces, the classes of linear k-
set contractions and k-ball contractions coincide [12]. Years later, a paper on some
connections between nonlinear condensing maps defined via different measures of
non-compactness was done in collaboration with Weiyu Zhao [35]. In the 1990s, in
collaboration with Kunquan Lan, he developed theories of fixed point index for weakly
inward A-proper maps [47] and for ‘generalized inward’ condensing type maps [46].

1.2. Strongly nonlinear elliptic problems. Jeff studied strongly nonlinear prob-
lems during the 1970s, mainly in unbounded domains, for semilinear problems having
non-polynomial growth in their lowest order terms. This was done in a Sobolev space
setting, using theory related to pseudo-monotone operators [11, 13, 17, 20]. In 1979,
while visiting Indiana University, he met co-visitor Lars Hedberg (Sweden). In dis-
cussions with him he found that Hedberg had a result on approximation of functions
in higher order Sobolev spaces which allowed removal of some technical conditions,
resulting in a definitive paper in J. London Math Soc. [21]. More recently, Jeff has
collaborated with Zongming Guo on quasilinear problems (p-Laplacian) in bounded
domains discussing uniqueness [40], problems with spikes [60, 64] and solutions that
blow-up at the boundary, [70, 71].

1.3. A-proper maps. Jeft’s first contribution to A-proper map theory was in a joint
paper with David Edmunds [1] where they proved that semi-accretive maps were A-
proper and proved a Leray-Schauder continuation theorem for A-proper maps. Jeff
later on investigated the A-properness of accretive and condensing type maps. Jeff
showed that a map I — f is A-proper for a condensing map f provided the ball measure
of non-compactness is used [9]. In several papers, many authors had often imposed
the condition that the duality map J be ‘weakly continuous’ which held in /7 spaces
but not in L? spaces, so was rather restrictive. In the early 80s, Jeff proved a property
of duality maps which can replace this in suitable circumstances, and enabled Jeff
to prove results in L? spaces. This was used to prove A-properness of accretive type
maps [24]. A more recent paper by Jeff and Kunquan Lan [55] refined this. Jeff
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also proved [28], with an elementary but new method, a connection between weakly
inward contractive maps and A-proper maps, partially answering an open question
of Petryshyn. He was by now a leading expert on A-proper maps and gave a series
of lectures on this work at a conference in Pisek in 1982 [25]. Stewart Welsh studied
bifurcation theory for A-proper maps for his Ph.D. and he and Jeff collaborated in
a few papers on this topic. Later Casey Cremins also did a Ph.D. with Jeff on fixed
point index theory for semilinear A-proper maps.

1.4. Nonlinear spectral theory. Jeff did some joint work on nonlinear spectral
theory, firstly with David Edmunds [27] making some remarks on the Furi-Martelli-
Vignoli spectrum, secondly with Wenying Feng [57] on a new theory for semilinear
maps, thirdly with Gennaro Infante [61] for A-proper maps. These contributions
appear in the recent book Nonlinear Spectral Theory by Appell, De Pascale and
Vignoli, (Birkhauser 2004).

1.5. Nonlocal boundary value problems for ODEs. Jeff started studying these
problems around 1997 with some collaborations with Wenying Feng [44], where co-
incidence degree theory of Mawhin was used. This was followed by a number of
collaborations with Kunquan Lan [51] and Gennaro Infante. These papers used clas-
sical fixed point index to study existence of multiple positive solutions (under suit-
able conditions on the nonlinearity). The work on nonlocal problems is continuing
at present. Jeff and Kunquan [81] gave some sharp existence results by using the
principal eigenvalue of a related linear problem. Jeff and Gennaro gave a new unified
method [80, 93] which allowed the treatment of many of the nonlocal BCs that have
been studied in recent years by one single method, which also gives real improvements
on previous work! Jeff investigated some of the constants that occur in this theory
and obtained some optimal values [72, 73]. Jeff and Gennaro have studied problems
with sign changing kernels obtaining solutions that are positive on some subinterval
[66]. In particular they studied some models of a thermostat and established results
where loss of positivity occurs as a parameter changes [75]. Using similar techniques
Jeff collaborated with John Graef [87] on third order problems and with Mirostawa
Zima on second order resonant problems [94]. Jeff also wrote a paper on systems in
collaboration with Daniel Franco [74]. In some joint work with Rahmat Ali Khan
[77, 82] he used upper and lower solution techniques. Jeff has studied a class of posi-
tive linear operators and used its properties to derive new results for the existence of
positive solutions for local and nonlocal BVPs [97].

1.6. Some other work. Jeff collaborated with Larry Payne [36] on some applica-
tions of the maximum principle. He also did some work on extensions of Gronwall’s
inequality, giving a new version with a simple proof, which contains a large number
of versions that appear in the literature, [56, 67]. Jeff and Wenming Bian also did
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some work on operator inclusions [54] and open mapping problems with applications

to the controllability of certain nonlinear systems [53].
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