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Preface

A workshop “Variational and optimal control problems on unbounded
domains,” in memory of our late colleague Professor Arie Leizarowitz, took place
at the Technion in Haifa, Israel, on January 9-12, 2012, under the auspices of the
Israel Science Foundation (ISF) and the Technion Center for Mathematical
Sciences. The workshop brought together a selected group of experts in optimal
control theory and of the calculus of variations working on problems on unbounded
domains. Altogether, over 35 participants from 11 countries attended the
Workshop.

These proceedings are the tangible record of the Workshop. Most of the papers
collected here have been contributed by participants in the Workshop. In some
cases, they have chosen to submit manuscripts which depart from the texts of their
lectures. All submissions have been carefully refereed.

We acknowledge with thanks the support provided for the Workshop by the
Israel Science Foundation (ISF) and the Technion Center for Mathematical Sciences
(CMS).

The Editors






Biography and Bibliography of Arie Leizarowitz

Arie Leizarowitz (1953-2010) was a Professor of Mathematics at the
Technion-Israel Institute of Technology. He was born in Tel Aviv in 1953. Af-
ter obtaining his B.Sc degree in Physics from Tel Aviv University, Arie Leizarowitz
went on to serve as an officer at the Israeli Air Force. He received his M.Sc.
degree in Applied Mathematics at Tel Aviv University in 1980 and his Ph.D. in
Mathematics from the Weizmann Institute under the guidance of Professor Zvi
Artstein in 1984. Arie Leizarowitz used his prestigious Weizmann Fellowship to
spend two years at the Institute for Mathematics and its Applications at the
University of Minnesota. This was followed by a two year appointment as a Zeev
Nehari Assistant Professor at Carnegie Mellon University. In 1988 he joined the
Technion. Over his professional career, Professor Leizarowitz published about 60
research papers in leading international journals and a widely-recognized mono-
graph with A. Haurie and D. A. Carlson (Springer, 1991). His main contributions
were in infinite horizon optimal control theory, where he developed a number of
fundamental, highly recognized results on the existence of solutions to infinite hori-
zon optimization problems including discrete and continuous time problems, and
deterministic and stochastic problems.

1. M. Bareket and A. Leizarowitz, Oscillation criteria and growth of nonoscil-
latory solutions of higher order differential equations, Journal of Mathe-
matical Analysis and Applications 86 (1982), 479-492.

2. A. Leizarowitz, Infinite horizon autonomous systems with unbounded cost,
Applied Mathematics and Optimization 13 (1985), 19-43.

3. A. Leizarowitz, Fxistence of overtaking optimal trajectories for problems
with convex integrands, Mathematics of Operations Research 10 (1985),
450-461.

4. A. Leizarowitz, Convergence of viable solutions of differential inclusions
with convex compact graphs, STAM Journal on Control and Optimization
23 (1985), 514-522.

5. Z. Artstein and A. Leizarowitz, Tracking periodic signals with the overtak-
ing criterion, IEEE Transaction on Automatic Control 30 (1985), 1122-
1126.

6. A. Leizarowitz, Tracking nonperiodic trajectories with the overtaking cri-
terion, Applied Mathematics and Optimization 14 (1986), 155-171.

7. A. Leizarowitz, Infinite horizon stochastic requlation and tracking with the
overtaking criterion, Stochastics 22 (1987), 117-150.

8. A. Leizarowitz, Infinite horizon optimization for infinite state Markov
chain, STAM Journal on Control and Optimization 25 (1987), 1601-1618.
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A. Leizarowitz, Control problems with random and progressively known
targets, Journal of Optimization Theory and Applications 59 (1988), 445-
465.

A. Leizarowitz, Controlled diffusion processes on infinite horizon with the
overtaking criterion, Applied Mathematics and Optimization 17 (1988),
61-78.

A. Leizarowitz, On almost sure optimization for stochastic control systems,
Stochastics 23 (1988), 85-107.

A. Leizarowitz, Fstimates and exact expressions for Lyapunov exponents
of stochastic linear differential equations, Stochastics 24 (1988), 335-356.
A. Leizarowitz, Optimal trajectories of infinite horizon deterministic con-
trol systems, Applied Mathematics and Optimization 19 (1989), 11-32.
A. Leizarowitz, On the Lyapunov exponent of a harmonic oscillator driven
by a finite state Markov process, STAM Journal on Applied Mathematics
49 (1989), 404-419.

A. Leizarowitz and V. Mizel, One dimensional infinite-horizon variational
problems arising in viscoelasticity, Archive for Rational Mechanics and
Analysis 106 (1989), 161-194.

A. Leizarowitz, Optimal control for diffusions in R* — a min-max maz-min
formula for the minimal growth rate, Journal of Mathematical Analysis
and Applications 149 (1990), 180-209.

A. Leizarowitz, Ezxact results for the Lyapunov exponents of certain linear
Ito systems, STAM Journal on Applied Mathematics 50 (1990), 1156-116.
A. Leizarowitz, A square shape of the graph of finite iterates of multivalued
functions, Proceedings of the American Mathematical Society 110 (1990),
471-477.

D. Carlson, A. Haurie and A. Leizarowitz, Infinite Horizon Optimal Con-
trol: Deterministic and Stochastic Systems, Springer-Verlag, Inc., 1991.
A. Leizarowitz, Eigenvalue representations for the Lyapunov exponents
of certain Markov processes, Lyapunov Exponents (Oberwolfach 1990),
Springer-Verlag Lecture Notes in Mathematics 1486 (1991), 51-63.

A. Haurie and A. Leizarowitz, Overtaking optimal regulation and track-
ing of piecewise diffusion linear systems, SIAM Journal on Control and
Optimization 30 (1992), 816-837.

A. Leizarowitz, On infinite products of stochastic matrices, Linear Algebra
and Tts Applications 168 (1992), 189-219.

A. Leizarowitz, Variational problems on wunbounded two-dimensional
domains, Mathematical Models and Methods in Applied Sciences 2 (1992),
183-201.

A. Haurie, A. Leizarowitz and Ch. van Delft, Boundedly optimal control of
piecewise deterministic systems, FEuropean Journal of Operational
Research 73 (1994), 237-251.

A. Leizarowitz, Eigenvalues of convex processes and convergence proper-
ties of differential inclusions, Set-Valued Analysis 2 (1994), 505-527.
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Applications, T. Basar and A. Haurie (eds.), Annals of the International
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