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Functional analysis owes much of its early impetus to problemsthat arise in the
calculus of variations. In turn, the methods devel oped there have been applied to
optimal control, an areathat also requires new tools, such as nonsmooth analysis.
This self-contained textbook gives a complete course on all thesetopics. It is
written by aleading speciaist who is also a noted expositor.

This book provides athorough introduction to functional analysis and includes
many novel elements as well as the standard topics. A short course on nonsmooth
analysis and geometry completes the first half of the book whilst the second half
concerns the calculus of variations and optimal control. The author provides a
comprehensive course on these subjects, from their inception through to the
present. A notable feature is the inclusion of recent, unifying developments on
regularity, multiplier rules, and the Pontryagin maximum principle, which appear
here for the first time in atextbook. Other major themes include existence and
Hamilton-Jacobi methods.

The many substantial examples, and the more than three hundred exercises, treat
such topics as viscosity solutions, nonsmooth Lagrangians, the logarithmic
Sobolev inequality, periodic tragjectories, and systems theory. They also touch
lightly upon several fields of application: mechanics, economics, resources,
finance, control engineering.

Functional Analysis, Calculus of Variations and Optimal Control is intended to
support several different courses at the first-year or second-year graduate level,
on functional analysis, on the calculus of variations and optimal control, or on
some combination. For this reason, it has been organized with customization in
mind. The text also has considerable value as a reference. Besides its advanced
results in the calculus of variations and optimal control, its polished presentation
of certain other topics (for example convex analysis, measurable selections,
metric regularity, and nonsmooth analysis) will be appreciated by researchersin
these and related fields.
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Functional analysis owes much of its early impetus to problems that arise in the calculus of variations. In
turn, the methods devel oped there have been applied to optimal control, an areathat also requires new tools,
such as nonsmooth analysis. This self-contained textbook gives a complete course on all thesetopics. It is
written by aleading specialist who is also a noted expositor.

This book provides a thorough introduction to functional analysis and includes many novel elements as well
as the standard topics. A short course on nonsmaooth analysis and geometry completes the first half of the
book whilst the second half concerns the calculus of variations and optimal control. The author provides a
comprehensive course on these subjects, from their inception through to the present. A notable feature isthe
inclusion of recent, unifying developments on regularity, multiplier rules, and the Pontryagin maximum
principle, which appear here for the first time in atextbook. Other major themes include existence and
Hamilton-Jacobi methods.

The many substantial examples, and the more than three hundred exercises, treat such topics as viscosity
solutions, nonsmooth Lagrangians, the logarithmic Sobolev inequality, periodic trajectories, and systems
theory. They also touch lightly upon several fields of application: mechanics, economics, resources, finance,
control engineering.

Functional Analysis, Calculus of Variations and Optimal Control is intended to support several different
courses at the first-year or second-year graduate level, on functional analysis, on the calculus of variations
and optimal control, or on some combination. For this reason, it has been organized with customization in
mind. The text also has considerable value as a reference. Besides its advanced results in the calculus of
variations and optimal control, its polished presentation of certain other topics (for example convex analysis,
measurable selections, metric regularity, and nonsmooth analysis) will be appreciated by researchersin these
and related fields.
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Editorial Review
Review
From the reviews:

“The book is composed of four parts ... . A nice feature of this graduate-level textbook is that the book is
sprinkled with a number of exercisesincluding additional ones for each part of the book, notes, solutions,
and hints and hence ideally suitable for adaptation for afirst/second level graduate course in control theory.
... the book, written by awell-known expert in control theory, is an excellent lasting addition to the field of
calculus of variations and optimal control.” (D. Subbaram Naidu, Amazon.com, May, 2013)

“Each of the four parts the book, or selections of chapters, can be used for courses on different topics. ...
Written by an expert in the field, with outstanding contributions to nonsmooth analysis, calculus of variations
and optimal control, the present book, written in alive but rigorous style, will help the interested peopleto a
smooth approach and a better understanding of this difficult subject in mathematics, both pure and applied,
whichisoptimal control.” (S. Cobza?, Studia Universitatis Babes-Bolyai, Mathematica, Vol. 58 (2),
2013)

"This new book stands out because it combines, within a single publication, treatment of major themes of
optimal control theory with coverage of areas of functional analysis, convex anaysis, the calculus of
variations and nonsmooth analysis oriented towards aspects of these subjects having special relevance to
control. But to describe it as a self-contained text book for a graduate level course in optimal control theory
isto sl it short. Thisis because the parts preceding the optimal control chapters, on functional analysis,
optimization and honsmooth analysis, and the calculus of variations all to alarge extent stand alone, and so it
provides suitable material for several courses, besides one on optimal control.”

"The final section covers, for the first time in book form, the most recent important advances in the theory of
necessary conditions."

"The quality of exposition is extremely high. Great emphasis has been placed on accessibility, with much
motivating discussion and a very large number of exercises and worked examples.”

Reviewed by Richard B. Vinter (Mathematical Reviews)

In summary, this book is a monumental work collecting an impressive amount of technical material ranging
from historical results of calculus of variations to modern advances in nonsmooth analysis and optimization.
As such, the book as awhole cannot be considered as a textbook: its scope istoo broad, and some
developments (especiadly in Part V) seem to be too technical. However, on pages ix-x the author suggests
various roadmaps for course adoption, at various levels, based on his own teaching experience. Moreover,
the author's lively writing style very often provides additional insight and intuition behind the key technical
concepts. Thisiswhy, in this reviewer's opinion, this book is a central, and unprecedented reference in the
field of optimization and optimal control.

Didier Henrion (LASS, Toulouse)



From the Back Cover

Functional analysis owes much of its early impetus to problems that arise in the calculus of variations. In
turn, the methods devel oped there have been applied to optimal control, an area that also requires new tools,
such as nonsmooth analysis. This self-contained textbook gives a complete course on al thesetopics. It is
written by aleading specialist who is also a hoted expositor.

This book provides athorough introduction to functional analysis and includes many novel elements as well
as the standard topics. A short course on nonsmaooth analysis and geometry completes the first half of the
book whilst the second half concerns the calculus of variations and optimal control. The author provides a
comprehensive course on these subjects, from their inception through to the present. A notable feature isthe
inclusion of recent, unifying developments on regularity, multiplier rules, and the Pontryagin maximum
principle, which appear here for the first timein atextbook. Other major themes include existence and
Hamilton-Jacobi methods.

The many substantial examples, and the more than three hundred exercises, treat such topics as viscosity
solutions, nonsmooth Lagrangians, the logarithmic Sobolev inequality, periodic trajectories, and systems
theory. They also touch lightly upon several fields of application: mechanics, economics, resources, finance,
control engineering.

Functional Analysis, Calculus of Variations and Optimal Control isintended to support several different
courses at the first-year or second-year graduate level, on functional analysis, on the calculus of variations
and optimal control, or on some combination. For this reason, it has been organized with customization in
mind. The text also has considerable value as a reference. Besides its advanced results in the calculus of
variations and optimal control, its polished presentation of certain other topics (for example convex analysis,
measurabl e selections, metric regularity, and nonsmooth analysis) will be appreciated by researchersin these
and related fields.

Users Review

From reader reviews:
Sherry Spears:

Do you have favorite book? When you have, what is your favorite's book? Publication is very important
thing for usto find out everything in the world. Each e-book has different aim or even goal; it means that
publication has different type. Some people feel enjoy to spend their timeto read abook. They arereally
reading whatever they have because their hobby is reading a book. Think about the person who don't like
reading through a book? Sometime, individual feel need book whenever they found difficult problem or
perhaps exercise. Well, probably you'll have this Functional Analysis, Calculus of Variations and Optimal
Control (Graduate Texts in Mathematics).

Peter Holmes:

Throughout other case, little people like to read book Functional Analysis, Calculus of Variations and
Optimal Control (Graduate Texts in Mathematics). Y ou can choose the best book if you want reading a book.
Providing we know about how isimportant a new book Functional Analysis, Calculus of Variations and
Optimal Control (Graduate Texts in Mathematics). Y ou can add information and of course you can around



the world by just a book. Absolutely right, since from book you can know everything! From your country till
foreign or abroad you will find yourself known. About simple thing until wonderful thing you could know
that. In this era, we can open a book or perhaps searching by internet product. It is called e-book. Y ou may
use it when you feel fed up to go to thelibrary. Let's read.

Dave Arreola;

What do you think about book? It isjust for students because they're still students or thisfor al peoplein the
world, the particular best subject for that? Merely you can be answered for that problem above. Every person
has distinct personality and hobby for every single other. Don't to be pressured someone or something that
they don't wish do that. Y ou must know how great in addition to important the book Functional Analysis,
Calculus of Variations and Optimal Control (Graduate Texts in Mathematics). All type of book is it possible
to see on many methods. Y ou can look for the internet sources or other social media.

Brenda Moulton:

This Functional Analysis, Calculus of Variations and Optimal Control (Graduate Texts in Mathematics) is
brand new way for you who has curiosity to look for some information since it relief your hunger associated
with. Getting deeper you into it getting knowledge more you know otherwise you who still having little bit of
digest in reading this Functional Analysis, Calculus of Variations and Optimal Control (Graduate Textsin
Mathematics) can be the light food for you because the information inside this kind of book is easy to get by
simply anyone. These books build itself in the form which is reachable by anyone, yes | mean in the e-book
type. People who think that in e-book form make them feel tired even dizzy this publication is the answer. So
you cannot find any in reading a e-book especially this one. Y ou can find actually looking for. It should be
herefor you. So, don't missthis! Just read this e-book kind for your better life and knowledge.
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