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Optimal Control Applied to Biological Models Mar 06 2020 From
economics and business to the biological sciences to physics and
engineering, professionals successfully use the powerful mathematical
tool of optimal control to make management and strategy decisions.
Optimal Control Applied to Biological Models thoroughly develops the
mathematical aspects of optimal control theory and provides insight
into the application of this theory to biological models. Focusing on
mathematical concepts, the book first examines the most basic problem
for continuous time ordinary differential equations (ODEs) before
discussing more complicated problems, such as variations of the
initial conditions, imposed bounds on the control, multiple states and
controls, linear dependence on the control, and free terminal time. In
addition, the authors introduce the optimal control of discrete
systems and of partial differential equations (PDEs). Featuring a userfriendly interface, the book contains fourteen interactive sections of
various applications, including immunology and epidemic disease
models, management decisions in harvesting, and resource allocation
models. It also develops the underlying numerical methods of the
applications and includes the MATLAB® codes on which the applications
are based. Requiring only basic knowledge of multivariable calculus,
simple ODEs, and mathematical models, this text shows how to adjust
controls in biological systems in order to achieve proper outcomes.
Dynamic Systems Modelling and Optimal Control Aug 23 2021 Dynamic
Systems Modelling and Optimal Control explores the applications of oil
field development, energy system modelling, resource modelling, time
varying control of dynamic system of national economy, and investment
planning.
Robust and Optimal Control Mar 30 2022 A Two-port Framework for
Robust and Optimal Control introduces an alternative approach to
robust and optimal controller synthesis procedures for linear, timeinvariant systems, based on the two-port system widespread in
electrical engineering. The novel use of the two-port system in this
context allows straightforward engineering-oriented solution-finding
procedures to be developed, requiring no mathematics beyond linear
algebra. A chain-scattering description provides a unified framework
for constructing the stabilizing controller set and for synthesizing
H2 optimal and H? sub-optimal controllers. Simple yet illustrative
examples explain each step. A Two-port Framework for Robust and
Optimal Control features: · a hands-on, tutorial-style presentation
giving the reader the opportunity to repeat the designs presented and
easily to modify them for their own programs; · an abundance of

examples illustrating the most important steps in robust and optimal
design; and · end-of-chapter exercises. To further demonstrate the
proposed approaches, in the last chapter an application case study is
presented which demonstrates the use of the framework in a real-world
control system design and helps the reader quickly move on with their
own challenges. MATLAB® codes used in examples throughout the book and
solutions to selected exercise questions are available for download.
The text will have particular resonance for researchers in control
with an electrical engineering background, who wish to avoid spending
excessive time in learning complex mathematical, theoretical
developments but need to know how to deal with robust and optimal
control synthesis problems. Please see
[http://km.emotors.ncku.edu.tw/class/hw1.html] for solutions to the
exercises provided in this book.
Calculus of Variations and Optimal Control Theory Oct 05 2022 This
textbook offers a concise yet rigorous introduction to calculus of
variations and optimal control theory, and is a self-contained
resource for graduate students in engineering, applied mathematics,
and related subjects. Designed specifically for a one-semester course,
the book begins with calculus of variations, preparing the ground for
optimal control. It then gives a complete proof of the maximum
principle and covers key topics such as the Hamilton-Jacobi-Bellman
theory of dynamic programming and linear-quadratic optimal control.
Calculus of Variations and Optimal Control Theory also traces the
historical development of the subject and features numerous exercises,
notes and references at the end of each chapter, and suggestions for
further study. Offers a concise yet rigorous introduction Requires
limited background in control theory or advanced mathematics Provides
a complete proof of the maximum principle Uses consistent notation in
the exposition of classical and modern topics Traces the historical
development of the subject Solutions manual (available only to
teachers) Leading universities that have adopted this book include:
University of Illinois at Urbana-Champaign ECE 553: Optimum Control
Systems Georgia Institute of Technology ECE 6553: Optimal Control and
Optimization University of Pennsylvania ESE 680: Optimal Control
Theory University of Notre Dame EE 60565: Optimal Control
Optimal Control Apr 06 2020 “Each chapter contains a well-written
introduction and notes. They include the author's deep insights on the
subject matter and provide historical comments and guidance to related
literature. This book may well become an important milestone in the
literature of optimal control." —Mathematical Reviews “Thanks to a
great effort to be self-contained, [this book] renders accessibly the
subject to a wide audience. Therefore, it is recommended to all
researchers and professionals interested in Optimal Control and its
engineering and economic applications. It can serve as an excellent
textbook for graduate courses in Optimal Control (with special

emphasis on Nonsmooth Analysis)." —Automatica
Optimal Control of Dynamic Systems Driven by Vector Measures Jan 16
2021 This book is devoted to the development of optimal control theory
for finite dimensional systems governed by deterministic and
stochastic differential equations driven by vector measures. The book
deals with a broad class of controls, including regular controls
(vector-valued measurable functions), relaxed controls (measure-valued
functions) and controls determined by vector measures, where both
fully and partially observed control problems are considered. In the
past few decades, there have been remarkable advances in the field of
systems and control theory thanks to the unprecedented interaction
between mathematics and the physical and engineering sciences.
Recently, optimal control theory for dynamic systems driven by vector
measures has attracted increasing interest. This book presents this
theory for dynamic systems governed by both ordinary and stochastic
differential equations, including extensive results on the existence
of optimal controls and necessary conditions for optimality.
Computational algorithms are developed based on the optimality
conditions, with numerical results presented to demonstrate the
applicability of the theoretical results developed in the book. This
book will be of interest to researchers in optimal control or applied
functional analysis interested in applications of vector measures to
control theory, stochastic systems driven by vector measures, and
related topics. In particular, this self-contained account can be a
starting point for further advances in the theory and applications of
dynamic systems driven and controlled by vector measures.
Optimal Control Oct 25 2021 There is an ever-growing interest in
control problems today, con nected with the urgent problems of the
effective use of natural resources, manpower, materials, and
technology. When referring to the most important achievements of
science and technology in the 20th Century, one usually mentions the
splitting of the atom, the exploration of space, and computer
engineering. Achievements in control theory seem less spectacular when
viewed against this background, but the applications of control theory
are playing an important role in the development of modern
civilization, and there is every reason to believe that this role will
be even more signifi cant in the future. Wherever there is active
human participation, the problem arises of finding the best, or
optimal, means of control. The demands of economics and technology
have given birth to optimization problems which, in turn, have created
new branches of mathematics. In the Forties, the investigation of
problems of economics gave rise to a new branch of mathematical
analysis called linear and convex program ming. At that time, problems
of controlling flying vehicles and technolog ical processes of complex
structures became important. A mathematical theory was formulated in
the mid-Fifties known as optimal control theory. Here the maximum

principle of L. S. Pontryagin played a pivotal role. Op timal control
theory synthesized the concepts and methods of investigation using the
classical methods of the calculus of variations and the methods of
contemporary mathematics, for which Soviet mathematicians made
valuable contributions.
Stochastic Optimal Control: The Discrete-Time Case Jul 22 2021 This
research monograph, first published in 1978 by Academic Press, remains
the authoritative and comprehensive treatment of the mathematical
foundations of stochastic optimal control of discrete-time systems,
including the treatment of the intricate measure-theoretic issues. It
is an excellent supplement to the first author's Dynamic Programming
and Optimal Control (Athena Scientific, 2018). Review of the 1978
printing:"Bertsekas and Shreve have written a fine book. The
exposition is extremely clear and a helpful introductory chapter
provides orientation and a guide to the rather intimidating mass of
literature on the subject. Apart from anything else, the book serves
as an excellent introduction to the arcane world of analytic sets and
other lesser known byways of measure theory." Mark H. A. Davis,
Imperial College, in IEEE Trans. on Automatic Control Among its
special features, the book: 1) Resolves definitively the mathematical
issues of discrete-time stochastic optimal control problems, including
Borel models, and semi-continuous models 2) Establishes the most
general possible theory of finite and infinite horizon stochastic
dynamic programming models, through the use of analytic sets and
universally measurable policies 3) Develops general frameworks for
dynamic programming based on abstract contraction and monotone
mappings 4) Provides extensive background on analytic sets, Borel
spaces and their probability measures 5) Contains much in depth
research not found in any other textbook
Optimization and Optimal Control in Automotive Systems Jul 02 2022
This book demonstrates the use of the optimization techniques that are
becoming essential to meet the increasing stringency and variety of
requirements for automotive systems. It shows the reader how to move
away from earlier approaches, based on some degree of heuristics, to
the use of more and more common systematic methods. Even systematic
methods can be developed and applied in a large number of forms so the
text collects contributions from across the theory, methods and realworld automotive applications of optimization. Greater fuel economy,
significant reductions in permissible emissions, new drivability
requirements and the generally increasing complexity of automotive
systems are among the criteria that the contributing authors set
themselves to meet. In many cases multiple and often conflicting
requirements give rise to multi-objective constrained optimization
problems which are also considered. Some of these problems fall into
the domain of the traditional multi-disciplinary optimization applied
to system, sub-system or component design parameters and is performed

based on system models; others require applications of optimization
directly to experimental systems to determine either optimal
calibration or the optimal control trajectory/control law.
Optimization and Optimal Control in Automotive Systems reflects the
state-of-the-art in and promotes a comprehensive approach to
optimization in automotive systems by addressing its different facets,
by discussing basic methods and showing practical approaches and
specific applications of optimization to design and control problems
for automotive systems. The book will be of interest both to academic
researchers, either studying optimization or who have links with the
automotive industry and to industrially-based engineers and automotive
designers.
Optimal Control: Novel Directions and Applications Jun 08 2020
Focusing on applications to science and engineering, this book
presents the results of the ITN-FP7 SADCO network’s innovative
research in optimization and control in the following interconnected
topics: optimality conditions in optimal control, dynamic programming
approaches to optimal feedback synthesis and reachability analysis,
and computational developments in model predictive control. The
novelty of the book resides in the fact that it has been developed by
early career researchers, providing a good balance between clarity and
scientific rigor. Each chapter features an introduction addressed to
PhD students and some original contributions aimed at specialist
researchers. Requiring only a graduate mathematical background, the
book is self-contained. It will be of particular interest to graduate
and advanced undergraduate students, industrial practitioners and to
senior scientists wishing to update their knowledge.
Optimal Control Theory Aug 03 2022 Upper-level undergraduate text
introduces aspects of optimal control theory: dynamic programming,
Pontryagin's minimum principle, and numerical techniques for
trajectory optimization. Numerous figures, tables. Solution guide
available upon request. 1970 edition.
Optimal Control Nov 01 2019 Geared toward advanced undergraduate and
graduate engineering students, this text introduces the theory and
applications of optimal control. It serves as a bridge to the
technical literature, enabling students to evaluate the implications
of theoretical control work, and to judge the merits of papers on the
subject. Rather than presenting an exhaustive treatise, Optimal
Control offers a detailed introduction that fosters careful thinking
and disciplined intuition. It develops the basic mathematical
background, with a coherent formulation of the control problem and
discussions of the necessary conditions for optimality based on the
maximum principle of Pontryagin. In-depth examinations cover
applications of the theory to minimum time, minimum fuel, and to
quadratic criteria problems. The structure, properties, and
engineering realizations of several optimal feedback control systems

also receive attention. Special features include numerous specific
problems, carried through to engineering realization in block diagram
form. The text treats almost all current examples of control problems
that permit analytic solutions, and its unified approach makes
frequent use of geometric ideas to encourage students' intuition.
Constrained Optimal Control of Linear and Hybrid Systems Jul 30 2019
Many practical control problems are dominated by characteristics such
as state, input and operational constraints, alternations between
different operating regimes, and the interaction of continuous-time
and discrete event systems. At present no methodology is available to
design controllers in a systematic manner for such systems. This book
introduces a new design theory for controllers for such constrained
and switching dynamical systems and leads to algorithms that
systematically solve control synthesis problems. The first part is a
self-contained introduction to multiparametric programming, which is
the main technique used to study and compute state feedback optimal
control laws. The book's main objective is to derive properties of the
state feedback solution, as well as to obtain algorithms to compute it
efficiently. The focus is on constrained linear systems and
constrained linear hybrid systems. The applicability of the theory is
demonstrated through two experimental case studies: a mechanical
laboratory process and a traction control system developed jointly
with the Ford Motor Company in Michigan.
Control and Optimal Control Theories with Applications Dec 27 2021
This sound introduction to classical and modern control theory
concentrates on fundamental concepts. Employing the minimum of
mathematical elaboration, it investigates the many applications of
control theory to varied and important present-day problems, e.g.
economic growth, resource depletion, disease epidemics, exploited
population, and rocket trajectories. An original feature is the amount
of space devoted to the important and fascinating subject of optimal
control. The work is divided into two parts. Part one deals with the
control of linear time-continuous systems, using both transfer
function and state-space methods. The ideas of controllability,
observability and minimality are discussed in comprehensible fashion.
Part two introduces the calculus of variations, followed by analysis
of continuous optimal control problems. Each topic is individually
introduced and carefully explained with illustrative examples and
exercises at the end of each chapter to help and test the reader’s
understanding. Solutions are provided at the end of the book.
Investigates the many applications of control theory to varied and
important present-day problems Deals with the control of linear timecontinuous systems, using both transfer function and state-space
methods Introduces the calculus of variations, followed by analysis of
continuous optimal control problems
Reinforcement Learning and Optimal Control Aug 11 2020 This book

considers large and challenging multistage decision problems, which
can be solved in principle by dynamic programming (DP), but their
exact solution is computationally intractable. We discuss solution
methods that rely on approximations to produce suboptimal policies
with adequate performance. These methods are collectively known by
several essentially equivalent names: reinforcement learning,
approximate dynamic programming, neuro-dynamic programming. They have
been at the forefront of research for the last 25 years, and they
underlie, among others, the recent impressive successes of selflearning in the context of games such as chess and Go. Our subject has
benefited greatly from the interplay of ideas from optimal control and
from artificial intelligence, as it relates to reinforcement learning
and simulation-based neural network methods. One of the aims of the
book is to explore the common boundary between these two fields and to
form a bridge that is accessible by workers with background in either
field. Another aim is to organize coherently the broad mosaic of
methods that have proved successful in practice while having a solid
theoretical and/or logical foundation. This may help researchers and
practitioners to find their way through the maze of competing ideas
that constitute the current state of the art. This book relates to
several of our other books: Neuro-Dynamic Programming (Athena
Scientific, 1996), Dynamic Programming and Optimal Control (4th
edition, Athena Scientific, 2017), Abstract Dynamic Programming (2nd
edition, Athena Scientific, 2018), and Nonlinear Programming (Athena
Scientific, 2016). However, the mathematical style of this book is
somewhat different. While we provide a rigorous, albeit short,
mathematical account of the theory of finite and infinite horizon
dynamic programming, and some fundamental approximation methods, we
rely more on intuitive explanations and less on proof-based insights.
Moreover, our mathematical requirements are quite modest: calculus, a
minimal use of matrix-vector algebra, and elementary probability
(mathematically complicated arguments involving laws of large numbers
and stochastic convergence are bypassed in favor of intuitive
explanations). The book illustrates the methodology with many examples
and illustrations, and uses a gradual expository approach, which
proceeds along four directions: (a) From exact DP to approximate DP:
We first discuss exact DP algorithms, explain why they may be
difficult to implement, and then use them as the basis for
approximations. (b) From finite horizon to infinite horizon problems:
We first discuss finite horizon exact and approximate DP
methodologies, which are intuitive and mathematically simple, and then
progress to infinite horizon problems. (c) From deterministic to
stochastic models: We often discuss separately deterministic and
stochastic problems, since deterministic problems are simpler and
offer special advantages for some of our methods. (d) From model-based
to model-free implementations: We first discuss model-based

implementations, and then we identify schemes that can be
appropriately modified to work with a simulator. The book is related
and supplemented by the companion research monograph Rollout, Policy
Iteration, and Distributed Reinforcement Learning (Athena Scientific,
2020), which focuses more closely on several topics related to
rollout, approximate policy iteration, multiagent problems, discrete
and Bayesian optimization, and distributed computation, which are
either discussed in less detail or not covered at all in the present
book. The author's website contains class notes, and a series of
videolectures and slides from a 2021 course at ASU, which address a
selection of topics from both books.
Deterministic and Stochastic Optimal Control Nov 25 2021 This book
may be regarded as consisting of two parts. In Chapters I-IV we pre
sent what we regard as essential topics in an introduction to
deterministic optimal control theory. This material has been used by
the authors for one semester graduate-level courses at Brown
University and the University of Kentucky. The simplest problem in
calculus of variations is taken as the point of departure, in Chapter
I. Chapters II, III, and IV deal with necessary conditions for an opti
mum, existence and regularity theorems for optimal controls, and the
method of dynamic programming. The beginning reader may find it useful
first to learn the main results, corollaries, and examples. These tend
to be found in the earlier parts of each chapter. We have deliberately
postponed some difficult technical proofs to later parts of these
chapters. In the second part of the book we give an introduction to
stochastic optimal control for Markov diffusion processes. Our
treatment follows the dynamic pro gramming method, and depends on the
intimate relationship between second order partial differential
equations of parabolic type and stochastic differential equations.
This relationship is reviewed in Chapter V, which may be read inde
pendently of Chapters I-IV. Chapter VI is based to a considerable
extent on the authors' work in stochastic control since 1961. It also
includes two other topics important for applications, namely, the
solution to the stochastic linear regulator and the separation
principle.
Applied and Computational Optimal Control Oct 01 2019 The aim of this
book is to furnish the reader with a rigorous and detailed exposition
of the concept of control parametrization and time scaling
transformation. It presents computational solution techniques for a
special class of constrained optimal control problems as well as
applications to some practical examples. The book may be considered an
extension of the 1991 monograph A Unified Computational Approach
Optimal Control Problems, by K.L. Teo, C.J. Goh, and K.H. Wong. This
publication discusses the development of new theory and computational
methods for solving various optimal control problems numerically and
in a unified fashion. To keep the book accessible and uniform, it

includes those results developed by the authors, their students, and
their past and present collaborators. A brief review of methods that
are not covered in this exposition, is also included. Knowledge gained
from this book may inspire advancement of new techniques to solve
complex problems that arise in the future. This book is intended as
reference for researchers in mathematics, engineering, and other
sciences, graduate students and practitioners who apply optimal
control methods in their work. It may be appropriate reading material
for a graduate level seminar or as a text for a course in optimal
control.
Optimal Control Jun 28 2019
The Calculus of Variations and Optimal Control Feb 03 2020 When the
Tyrian princess Dido landed on the North African shore of the
Mediterranean sea she was welcomed by a local chieftain. He offered
her all the land that she could enclose between the shoreline and a
rope of knotted cowhide. While the legend does not tell us, we may
assume that Princess Dido arrived at the correct solution by
stretching the rope into the shape of a circular arc and thereby
maximized the area of the land upon which she was to found Carthage.
This story of the founding of Carthage is apocryphal. Nonetheless it
is probably the first account of a problem of the kind that inspired
an entire mathematical discipline, the calculus of variations and its
extensions such as the theory of optimal control. This book is
intended to present an introductory treatment of the calculus of
variations in Part I and of optimal control theory in Part II. The
discussion in Part I is restricted to the simplest problem of the
calculus of variations. The topic is entirely classical; all of the
basic theory had been developed before the turn of the century.
Consequently the material comes from many sources; however, those most
useful to me have been the books of Oskar Bolza and of George M.
Ewing. Part II is devoted to the elementary aspects of the modern
extension of the calculus of variations, the theory of optimal control
of dynamical systems.
Robust and Optimal Control Jun 20 2021 A Two-port Framework for
Robust and Optimal Control introduces an alternative approach to
robust and optimal controller synthesis procedures for linear, timeinvariant systems, based on the two-port system widespread in
electrical engineering. The novel use of the two-port system in this
context allows straightforward engineering-oriented solution-finding
procedures to be developed, requiring no mathematics beyond linear
algebra. A chain-scattering description provides a unified framework
for constructing the stabilizing controller set and for synthesizing
H2 optimal and H? sub-optimal controllers. Simple yet illustrative
examples explain each step. A Two-port Framework for Robust and
Optimal Control features: · a hands-on, tutorial-style presentation
giving the reader the opportunity to repeat the designs presented and

easily to modify them for their own programs; · an abundance of
examples illustrating the most important steps in robust and optimal
design; and · end-of-chapter exercises. To further demonstrate the
proposed approaches, in the last chapter an application case study is
presented which demonstrates the use of the framework in a real-world
control system design and helps the reader quickly move on with their
own challenges. MATLAB® codes used in examples throughout the book and
solutions to selected exercise questions are available for download.
The text will have particular resonance for researchers in control
with an electrical engineering background, who wish to avoid spending
excessive time in learning complex mathematical, theoretical
developments but need to know how to deal with robust and optimal
control synthesis problems. Please see
[http://km.emotors.ncku.edu.tw/class/hw1.html] for solutions to the
exercises provided in this book.
Dynamic Programming and Optimal Control Nov 06 2022 This is the
leading and most up-to-date textbook on the far-ranging algorithmic
methododogy of Dynamic Programming, which can be used for optimal
control, Markovian decision problems, planning and sequential decision
making under uncertainty, and discrete/combinatorial optimization. The
treatment focuses on basic unifying themes, and conceptual
foundations. It illustrates the versatility, power, and generality of
the method with many examples and applications from engineering,
operations research, and other fields. It also addresses extensively
the practical application of the methodology, possibly through the use
of approximations, and provides an extensive treatment of the farreaching methodology of Neuro-Dynamic Programming/Reinforcement
Learning. Among its special features, the book 1) provides a unifying
framework for sequential decision making, 2) treats simultaneously
deterministic and stochastic control problems popular in modern
control theory and Markovian decision popular in operations research,
3) develops the theory of deterministic optimal control problems
including the Pontryagin Minimum Principle, 4) introduces recent
suboptimal control and simulation-based approximation techniques
(neuro-dynamic programming), which allow the practical application of
dynamic programming to complex problems that involve the dual curse of
large dimension and lack of an accurate mathematical model, 5)
provides a comprehensive treatment of infinite horizon problems in the
second volume, and an introductory treatment in the first volume The
electronic version of the book includes 29 theoretical problems, with
high-quality solutions, which enhance the range of coverage of the
book.
Optimal Control May 08 2020 This new, updated edition of Optimal
Control reflects major changes that have occurred in the field in
recent years and presents, in a clear and direct way, the fundamentals
of optimal control theory. It covers the major topics involving

measurement, principles of optimality, dynamic programming,
variational methods, Kalman filtering, and other solution techniques.
To give the reader a sense of the problems that can arise in a handson project, the authors have included new material on optimal output
feedback control, a technique used in the aerospace industry. Also
included are two new chapters on robust control to provide background
in this rapidly growing area of interest. Relations to classical
control theory are emphasized throughout the text, and a root-locus
approach to steady-state controller design is included. A chapter on
optimal control of polynomial systems is designed to give the reader
sufficient background for further study in the field of adaptive
control. The authors demonstrate through numerous examples that
computer simulations of optimal controllers are easy to implement and
help give the reader an intuitive feel for the equations. To help
build the reader's confidence in understanding the theory and its
practical applications, the authors have provided many opportunities
throughout the book for writing simple programs. Optimal Control will
also serve as an invaluable reference for control engineers in the
industry. It offers numerous tables that make it easy to find the
equations needed to implement optimal controllers for practical
applications. All simulations have been performed using MATLAB and
relevant Toolboxes. Optimal Control assumes a background in the statevariable representation of systems; because matrix manipulations are
the basic mathematical vehicle of the book, a short review is included
in the appendix. A lucid introductory text and an invaluable
reference, Optimal Control will serve as a complete tool for the
professional engineer and advanced student alike. As a superb
introductory text and an indispensable reference, this new edition of
Optimal Control will serve the needs of both the professional engineer
and the advanced student in mechanical, electrical, and aerospace
engineering. Its coverage encompasses all the fundamental topics as
well as the major changes of recent years, including output-feedback
design and robust design. An abundance of computer simulations using
MATLAB and relevant Toolboxes is included to give the reader the
actual experience of applying the theory to real-world situations.
Major topics covered include: Static Optimization Optimal Control of
Discrete-Time Systems Optimal Control of Continuous-Time Systems The
Tracking Problem and Other LQR Extensions Final-Time-Free and
Constrained Input Control Dynamic Programming Optimal Control for
Polynomial Systems Output Feedback and Structured Control Robustness
and Multivariable Frequency-Domain Techniques
Optimal Control and Estimation Feb 14 2021 "An excellent introduction
to optimal control and estimation theory and its relationship with LQG
design. . . . invaluable as a reference for those already familiar
with the subject." — Automatica. This highly regarded graduate-level
text provides a comprehensive introduction to optimal control theory

for stochastic systems, emphasizing application of its basic concepts
to real problems. The first two chapters introduce optimal control and
review the mathematics of control and estimation. Chapter 3 addresses
optimal control of systems that may be nonlinear and time-varying, but
whose inputs and parameters are known without error. Chapter 4 of the
book presents methods for estimating the dynamic states of a system
that is driven by uncertain forces and is observed with random
measurement error. Chapter 5 discusses the general problem of
stochastic optimal control, and the concluding chapter covers linear
time-invariant systems. Robert F. Stengel is Professor of Mechanical
and Aerospace Engineering at Princeton University, where he directs
the Topical Program on Robotics and Intelligent Systems and the
Laboratory for Control and Automation. He was a principal designer of
the Project Apollo Lunar Module control system. "An excellent teaching
book with many examples and worked problems which would be ideal for
self-study or for use in the classroom. . . . The book also has a
practical orientation and would be of considerable use to people
applying these techniques in practice." — Short Book Reviews,
Publication of the International Statistical Institute. "An excellent
book which guides the reader through most of the important concepts
and techniques. . . . A useful book for students (and their teachers)
and for those practicing engineers who require a comprehensive
reference to the subject." — Library Reviews, The Royal Aeronautical
Society.
Linear Systems and Optimal Control Mar 18 2021
Nonlinear and Optimal Control Systems Jun 01 2022 Designed for onesemester introductory senior-or graduate-level course, the authors
provide the student with an introduction of analysis techniques used
in the design of nonlinear and optimal feedback control systems. There
is special emphasis on the fundamental topics of stability,
controllability, and optimality, and on the corresponding geometry
associated with these topics. Each chapter contains several examples
and a variety of exercises.
Lectures on the Calculus of Variations and Optimal Control Theory Nov
13 2020 This book is divided into two parts. The first addresses the
simpler variational problems in parametric and nonparametric form. The
second covers extensions to optimal control theory. The author opens
with the study of three classical problems whose solutions led to the
theory of calculus of variations. They are the problem of geodesics,
the brachistochrone, and the minimal surface of revolution. He gives a
detailed discussion of the Hamilton-Jacobi theory, both in the
parametric and nonparametric forms. This leads to the development of
sufficiency theories describing properties of minimizing extremal
arcs. Next, the author addresses existence theorems. He first develops
Hilbert's basic existence theorem for parametric problems and studies
some of its consequences. Finally, he develops the theory of

generalized curves and "automatic" existence theorems. In the second
part of the book, the author discusses optimal control problems. He
notes that originally these problems were formulated as problems of
Lagrange and Mayer in terms of differential constraints. In the
control formulation, these constraints are expressed in a more
convenient form in terms of control functions. After pointing out the
new phenomenon that may arise, namely, the lack of controllability,
the author develops the maximum principle and illustrates this
principle by standard examples that show the switching phenomena that
may occur. He extends the theory of geodesic coverings to optimal
control problems. Finally, he extends the problem to generalized
optimal control problems and obtains the corresponding existence
theorems.
Optimization and Optimal Control Sep 11 2020 Optimization and optimal
control are the main tools in decision making. Because of their
numerous applications in various disciplines, research in these areas
is accelerating at a rapid pace. “Optimization and Optimal Control:
Theory and Applications” brings together the latest developments in
these areas of research as well as presents applications of these
results to a wide range of real-world problems. This volume can serve
as a useful resource for researchers, practitioners, and advanced
graduate students of mathematics and engineering working in research
areas where results in optimization and optimal control can be
applied.
Deterministic and Stochastic Optimal Control Dec 03 2019 The first
part of this book presents the essential topics for an introduction to
deterministic optimal control theory. The second part introduces
stochastic optimal control for Markov diffusion processes. It also
inlcudes two other topics important for applications, namely, the
solution to the stochastic linear regulator and the separation
principle.
An Introduction to Optimal Control Problems in Life Sciences and
Economics Jul 10 2020 Combining control theory and modeling, this
textbook introduces and builds on methods for simulating and tackling
concrete problems in a variety of applied sciences. Emphasizing
"learning by doing," the authors focus on examples and applications to
real-world problems. An elementary presentation of advanced concepts,
proofs to introduce new ideas, and carefully presented MATLAB®
programs help foster an understanding of the basics, but also lead the
way to new, independent research. With minimal prerequisites and
exercises in each chapter, this work serves as an excellent textbook
and reference for graduate and advanced undergraduate students,
researchers, and practitioners in mathematics, physics, engineering,
computer science, as well as biology, biotechnology, economics, and
finance.
Functional Analysis, Calculus of Variations and Optimal Control Oct

13 2020 Functional analysis owes much of its early impetus to problems
that arise in the calculus of variations. In turn, the methods
developed there have been applied to optimal control, an area that
also requires new tools, such as nonsmooth analysis. This selfcontained textbook gives a complete course on all these topics. It is
written by a leading 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 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 a textbook. 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
researchers in these and related fields.
Optimal Control Aug 30 2019 Systems that evolve with time occur
frequently in nature and modelling the behavior of such systems
provides an important application of mathematics. These systems can be
completely deterministic, but it may be possible too to control their
behavior by intervention through controls. The theory of optimal
control is concerned with determining such controls which, at minimum
cost, either direct the system along a given trajectory or enable it
to reach a given point in its state space. This textbook is a
straightforward introduction to the theory of optimal control with an
emphasis on presenting many different applications. Professor Hocking
has taken pains to ensure that the theory is developed to display the
main themes of the arguments but without using sophisticated
mathematical tools. Problems in this setting can arise across a wide
range of subjects and there are illustrative examples of systems from
fields as diverse as dynamics, economics, population control, and

medicine. Throughout there are many worked examples, and numerous
exercises (with solutions) are provided.
Applied Optimal Control Sep 23 2021 This best-selling text focuses on
the analysis and design of complicated dynamics systems. CHOICE called
it “a high-level, concise book that could well be used as a reference
by engineers, applied mathematicians, and undergraduates. The format
is good, the presentation clear, the diagrams instructive, the
examples and problems helpful...References and a multiple-choice
examination are included.”
Nonlinear and Optimal Control Theory Apr 30 2022 The lectures
gathered in this volume present some of the different aspects of
Mathematical Control Theory. Adopting the point of view of Geometric
Control Theory and of Nonlinear Control Theory, the lectures focus on
some aspects of the Optimization and Control of nonlinear, not
necessarily smooth, dynamical systems. Specifically, three of the five
lectures discuss respectively: logic-based switching control, sliding
mode control and the input to the state stability paradigm for the
control and stability of nonlinear systems. The remaining two lectures
are devoted to Optimal Control: one investigates the connections
between Optimal Control Theory, Dynamical Systems and Differential
Geometry, while the second presents a very general version, in a nonsmooth context, of the Pontryagin Maximum Principle. The arguments of
the whole volume are self-contained and are directed to everyone
working in Control Theory. They offer a sound presentation of the
methods employed in the control and optimization of nonlinear
dynamical systems.
Advances in Mathematical Modeling, Optimization and Optimal Control
Jan 04 2020 This book contains extended, in-depth presentations of the
plenary talks from the 16th French-German-Polish Conference on
Optimization, held in Kraków, Poland in 2013. Each chapter in this
book exhibits a comprehensive look at new theoretical and/or
application-oriented results in mathematical modeling, optimization,
and optimal control. Students and researchers involved in image
processing, partial differential inclusions, shape optimization, or
optimal control theory and its applications to medical and
rehabilitation technology, will find this book valuable. The first
chapter by Martin Burger provides an overview of recent developments
related to Bregman distances, which is an important tool in inverse
problems and image processing. The chapter by Piotr Kalita studies the
operator version of a first order in time partial differential
inclusion and its time discretization. In the chapter by Günter
Leugering, Jan Soko?owski and Antoni ?ochowski, nonsmooth shape
optimization problems for variational inequalities are considered. The
next chapter, by Katja Mombaur is devoted to applications of optimal
control and inverse optimal control in the field of medical and
rehabilitation technology, in particular in human movement analysis,

therapy and improvement by means of medical devices. The final
chapter, by Nikolai Osmolovskii and Helmut Maurer provides a survey on
no-gap second order optimality conditions in the calculus of
variations and optimal control, and a discussion of their further
development.
Principles of Optimal Control Theory Apr 18 2021 In the late 1950's,
the group of Soviet mathematicians consisting of L. S. Pontryagin, V.
G. Boltyanskii, R. V. Gamkrelidze, and E. F. Mishchenko made
fundamental contributions to optimal control theory. Much of their
work was collected in their monograph, The Mathematical Theory of
Optimal Processes. Subsequently, Professor Gamkrelidze made further
important contributions to the theory of necessary conditions for
problems of optimal control and general optimization problems. In the
present monograph, Professor Gamkrelidze presents his current view of
the fundamentals of optimal control theory. It is intended for use in
a one-semester graduate course or advanced undergraduate course. We
are now making these ideas available in English to all those
interested in optimal control theory. West Lafayette, Indiana, USA
Leonard D. Berkovitz Translation Editor Vll Preface This book is based
on lectures I gave at the Tbilisi State University during the fall of
1974. It contains, in essence, the principles of general control
theory and proofs of the maximum principle and basic existence
theorems of optimal control theory. Although the proofs of the basic
theorems presented here are far from being the shortest, I think they
are fully justified from the conceptual view point. In any case, the
notions we introduce and the methods developed have one unquestionable
advantage -they are constantly used throughout control theory, and not
only for the proofs of the theorems presented in this book.
Optimal Control Sep 04 2022 A NEW EDITION OF THE CLASSIC TEXT ON
OPTIMAL CONTROL THEORY As a superb introductory text and an
indispensable reference, this new edition of Optimal Control will
serve the needs of both the professional engineer and the advanced
student in mechanical, electrical, and aerospace engineering. Its
coverage encompasses all the fundamental topics as well as the major
changes that have occurred in recent years. An abundance of computer
simulations using MATLAB and relevant Toolboxes is included to give
the reader the actual experience of applying the theory to real-world
situations. Major topics covered include: Static Optimization Optimal
Control of Discrete-Time Systems Optimal Control of Continuous-Time
Systems The Tracking Problem and Other LQR Extensions Final-Time-Free
and Constrained Input Control Dynamic Programming Optimal Control for
Polynomial Systems Output Feedback and Structured Control Robustness
and Multivariable Frequency-Domain Techniques Differential Games
Reinforcement Learning and Optimal Adaptive Control
Optimal Control with Engineering Applications Jan 28 2022 This book
introduces a variety of problem statements in classical optimal

control, in optimal estimation and filtering, and in optimal control
problems with non-scalar-valued performance criteria. Many example
problems are solved completely in the body of the text. All chapterend exercises are sketched in the appendix. The theoretical part of
the book is based on the calculus of variations, so the exposition is
very transparent and requires little mathematical rigor.
Optimal Control Theory Feb 26 2022 This new 4th edition offers an
introduction to optimal control theory and its diverse applications in
management science and economics. It introduces students to the
concept of the maximum principle in continuous (as well as discrete)
time by combining dynamic programming and Kuhn-Tucker theory. While
some mathematical background is needed, the emphasis of the book is
not on mathematical rigor, but on modeling realistic situations
encountered in business and economics. It applies optimal control
theory to the functional areas of management including finance,
production and marketing, as well as the economics of growth and of
natural resources. In addition, it features material on stochastic
Nash and Stackelberg differential games and an adverse selection model
in the principal-agent framework. Exercises are included in each
chapter, while the answers to selected exercises help deepen readers’
understanding of the material covered. Also included are appendices of
supplementary material on the solution of differential equations, the
calculus of variations and its ties to the maximum principle, and
special topics including the Kalman filter, certainty equivalence,
singular control, a global saddle point theorem, Sethi-Skiba points,
and distributed parameter systems. Optimal control methods are used to
determine optimal ways to control a dynamic system. The theoretical
work in this field serves as the foundation for the book, in which the
author applies it to business management problems developed from his
own research and classroom instruction. The new edition has been
refined and updated, making it a valuable resource for graduate
courses on applied optimal control theory, but also for financial and
industrial engineers, economists, and operational researchers
interested in applying dynamic optimization in their fields.
Optimal Control Dec 15 2020 “Each chapter contains a well-written
introduction and notes. They include the author's deep insights on the
subject matter and provide historical comments and guidance to related
literature. This book may well become an important milestone in the
literature of optimal control." —Mathematical Reviews “Thanks to a
great effort to be self-contained, [this book] renders accessibly the
subject to a wide audience. Therefore, it is recommended to all
researchers and professionals interested in Optimal Control and its
engineering and economic applications. It can serve as an excellent
textbook for graduate courses in Optimal Control (with special
emphasis on Nonsmooth Analysis)." —Automatica
Optimal Control with Engineering Applications May 20 2021 This book

introduces a variety of problem statements in classical optimal
control, in optimal estimation and filtering, and in optimal control
problems with non-scalar-valued performance criteria. Many example
problems are solved completely in the body of the text. All chapterend exercises are sketched in the appendix. The theoretical part of
the book is based on the calculus of variations, so the exposition is
very transparent and requires little mathematical rigor.
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