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PREFACE

Nothing at all takes place in the universe in which some rule of maximum or
minimum does not appear, Euler

These preface words, quoted in Francis Clarke’s 1983 book, stroke a sensitive
chord and set the tone for a vision fueling the construction of an extremely rich
body of intertwined developments in nonsmooth analysis, optimization and control
by a carefully networked community.

This special issue comprises post-conference articles from a selection of works
presented at the Workshop on Control, Nonsmooth Analysis and Optimization,
held in Porto, Portugal in May 2009. The workshop was part of the celebrations of
the 60th birthday of Francis Clarke and Richard B. Vinter.

In this volume we gather a number of articles that, besides attesting the vital-
ity and perpetual youth of the community, constitute an offer of their authors to
the celebration of two of the most influential people in the field on the occasion of
their 60th birthday. The articles, addressing a wealth of issues in control and opti-
mization for widely diversified classes of systems, mostly in a context of nonsmooth
analysis, reveal not only the healthy state of our heritage but also the intensity of
the community’s commitment in its societal promotion.

In the first paper of this issue, On a Generalization of the Impulsive Control
Concept: Controlling System Jumps, Arutyunov, Karamzin and Pereira consider
impulsive control problems. The authors introduce a new control concept and
establish new necessary conditions in the form of Pontryagin’s Maximum Principle.

In the paper Necessary Optimality Conditions for Fractional Difference Problems
of the Calculus of Variations, Bastos, Ferreira and Torres study fractional problems
of the calculus of variations with left and right discrete operators of Riemann-
Liouville type, and derive first and second order necessary optimality conditions.

The paper by Bicho and Ornelas is on the existence of minimizers of multidi-
mensional scalar functionals of the Calculus of Variations, focussing on the case of
highly discontinuous Lagrangians.

The paper by Cannarsa and Wolenski provides sufficient conditions for semi-
concavity of the value function associated to a Mayer problem with differential
inclusions.

The validity of the DuBois-Reymond differential inclusions for minimizers of an
integral functional is studied in the paper by Carlota and Ornelas.

In A General Theorem on Necessary Conditions in Optimal Control, Francis
Clarke provides a valuable aid to reading the very general necessary conditions for
variational problems obtained by himself in 2005. The analysis is based on the
Lipschitz continuity properties of a “lifted” multifunction.

The paper by de Pinho and Shvartsman establish conditions for Lipschitz regu-
larity of optimal control problems with mixed and pure state constraints.

In the paper Quadratic order conditions for an extended weak minimum in opti-
mal control problems with intermediate and mixed constraints, Dmitruk and
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Kaganovich, consider a general optimal control problem with intermediate and
mixed constraints and obtain new quadratic order optimality conditions.

The paper by Gavriel and Vinter studies on regularity conditions for autonomous,
second order problems of the calculus of variations in one independent variable.

The degeneracy of necessary conditions in the form of a nonsmooth maximum
principle for state constrained optimal control problems is studied by Lopes, Fontes
and de Pinho.

In the paper by Malinowska and Torres, a more general variational calculus on
time scales is developed by considering functionals that are the composition of a
certain scalar function with the delta integral of a vector valued field.

The paper by Motta and Sartori concerns the development of the notion of a
generalized solution to an impulsive stochastic differential equation depending in a
non-linear way on a vector valued stochastic control process.

In the paper Generalized exterior sphere conditions and φ-convexity, Nour, Stern
and Takche study geometrical properties of sets of interest in such areas as non-
smooth analysis, partial differential equations and optimization.

The paper by Páles and Zeidan studies generalized Jacobians for locally Lipschitz
functions between arbitrary normed spaces. It introduces the notions of V-Jacobian
and V-co-Jacobian and provides a characterization and calculus rules for these con-
structs.

The paper by Pytlak centers numerical procedures to solve the problem of optimal
control of differential algebraic equations subject to control and endpoint state
constraints.

The paper Subdifferentials of convex functions on time scales, by Wyrwas,
Mozyrska and Girejko, focuses on the concepts of convexity and subdifferentials of
functions on time scales and present with detail, their properties and connections.

This special issue is just a modest way of showing our deep gratitude for the
invaluable role of Francis Clarke and Richard Vinter in enriching our scientific lives.
By looking back, we can join the dots and clearly perceive how instrumental both
honorees have been over the years in driving important developments in our field.

Finally, we thank all those who have contributed to this special issue. We hope
that this collection of articles may provide inspiration for future work.
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