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Introduction to state-space methods covers feedback control;
state-space representation of dynamic systems and dynamics
of linear systems; frequency-domain analysis; controllability
and observability; shaping the dynamic response; more. 1986
edition.
Graduate-level text provides introduction to optimal control
theory for stochastic systems, emphasizing application of
basic concepts to real problems.
Historically and technically important papers range from early
work in mathematical control theory to studies in adaptive
control processes. Contributors include J. C. Maxwell, H.
Nyquist, H. W. Bode, other experts. 1964 edition.
Designed for one-semester introductory senior-or graduatelevel 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.
Want to know not just what makes rockets go up but how to
do it optimally? Optimal control theory has become such an
important field in aerospace engineering that no graduate
student or practicing engineer can afford to be without a
working knowledge of it. This is the first book that begins from
scratch to teach the reader the basic principles of the calculus
of variations, develop the necessary conditions step-by-step,
and introduce the elementary computational techniques of
optimal control. This book, with problems and an online
solution manual, provides the graduate-level reader with
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enough introductory knowledge so that he or she can not only
read the literature and study the next level textbook but can
also apply the theory to find optimal solutions in practice. No
more is needed than the usual background of an
undergraduate engineering, science, or mathematics
program: namely calculus, differential equations, and
numerical integration. Although finding optimal solutions for
these problems is a complex process involving the calculus of
variations, the authors carefully lay out step-by-step the most
important theorems and concepts. Numerous examples are
worked to demonstrate how to apply the theories to
everything from classical problems (e.g., crossing a river in
minimum time) to engineering problems (e.g., minimum-fuel
launch of a satellite). Throughout the book use is made of the
time-optimal launch of a satellite into orbit as an important
case study with detailed analysis of two examples: launch
from the Moon and launch from Earth. For launching into the
field of optimal solutions, look no further!
Discrete-Time Inverse Optimal Control for Nonlinear Systems
proposes a novel inverse optimal control scheme for
stabilization and trajectory tracking of discrete-time nonlinear
systems. This avoids the need to solve the associated
Hamilton-Jacobi-Bellman equation and minimizes a cost
functional, resulting in a more efficient controller. Design More
Efficient Controllers for Stabilization and Trajectory Tracking
of Discrete-Time Nonlinear Systems The book presents two
approaches for controller synthesis: the first based on
passivity theory and the second on a control Lyapunov
function (CLF). The synthesized discrete-time optimal
controller can be directly implemented in real-time systems.
The book also proposes the use of recurrent neural networks
to model discrete-time nonlinear systems. Combined with the
inverse optimal control approach, such models constitute a
powerful tool to deal with uncertainties such as unmodeled
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dynamics and disturbances. Learn from Simulations and an InDepth Case Study The authors include a variety of
simulations to illustrate the effectiveness of the synthesized
controllers for stabilization and trajectory tracking of discretetime nonlinear systems. An in-depth case study applies the
control schemes to glycemic control in patients with type 1
diabetes mellitus, to calculate the adequate insulin delivery
rate required to prevent hyperglycemia and hypoglycemia
levels. The discrete-time optimal and robust control
techniques proposed can be used in a range of industrial
applications, from aerospace and energy to biomedical and
electromechanical systems. Highlighting optimal and efficient
control algorithms, this is a valuable resource for researchers,
engineers, and students working in nonlinear system control.
Optimal Networked Control Systems with MATLAB®
discusses optimal controller design in discrete time for
networked control systems (NCS). The authors apply several
powerful modern control techniques in discrete time to the
design of intelligent controllers for such NCS. Detailed
derivations, rigorous stability proofs, computer simulation
examples, and downloadable MATLAB® codes are included
for each case. The book begins by providing background on
NCS, networked imperfections, dynamical systems, stability
theory, and stochastic optimal adaptive controllers in discrete
time for linear and nonlinear systems. It lays the foundation
for reinforcement learning-based optimal adaptive controller
use for finite and infinite horizons. The text then: Introduces
quantization effects for linear and nonlinear NCS, describing
the design of stochastic adaptive controllers for a class of
linear and nonlinear systems Presents two-player zero-sum
game-theoretic formulation for linear systems in input–output
form enclosed by a communication network Addresses the
stochastic optimal control of nonlinear NCS by using neuro
dynamic programming Explores stochastic optimal design for
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nonlinear two-player zero-sum games under communication
constraints Treats an event-sampled distributed NCS to
minimize transmission of state and control signals within the
feedback loop via the communication network Covers
distributed joint optimal network scheduling and control
design for wireless NCS, as well as the effect of network
protocols on the wireless NCS controller design An ideal
reference for graduate students, university researchers, and
practicing engineers, Optimal Networked Control Systems
with MATLAB® instills a solid understanding of neural
network controllers and how to build them.
Among the many techniques for designing linear multivariable
analogue controllers, the two most popular optimal ones are
H2 and H-infinity optimization. The fact that most new
industrial controllers are digital provides strong motivation for
adapting or extending these techniques to digital control
systems. This book, now available as a corrected reprint,
attempts to do so. Part I presents two indirect methods of
sampled-data controller design: These approaches include
approximations to a real problem, which involves an analogue
plant, continuous-time performance specifications, and a
sampled-data controller. Part II proposes a direct attack in the
continuous-time domain, where sampled-data systems are
time-varying. The findings are presented in forms that can
readily be programmed in, e.g., MATLAB.

Parallel Algorithms for Optimal Control of Large
Scale Linear Systems is a comprehensive
presentation for both linear and bilinear systems.
The parallel algorithms presented in this book are
applicable to a wider class of practical systems than
those served by traditional methods for large scale
singularly perturbed and weakly coupled systems
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based on the power-series expansion methods. It is
intended for scientists and advance graduate
students in electrical engineering and computer
science who deal with parallel algorithms and control
systems, especially large scale systems. The
material presented is both comprehensive and
unique.
While there are many books on advanced control for
specialists, there are few that present these topics
for nonspecialists. Assuming only a basic knowledge
of automatic control and signals and systems,
Optimal and Robust Control: Advanced Topics with
MATLAB® offers a straightforward, self-contained
handbook of advanced topics and tools in automatic
control. Techniques for Controlling System
Performance in the Presence of Uncertainty The
book deals with advanced automatic control
techniques, paying particular attention to
robustness—the ability to guarantee stability in the
presence of uncertainty. It explains advanced
techniques for handling uncertainty and optimizing
the control loop. It also details analytical strategies
for obtaining reduced order models. The authors
then propose using the Linear Matrix Inequalities
(LMI) technique as a unifying tool to solve many
types of advanced control problems. Topics covered
include: LQR and H-infinity approaches Kalman and
singular value decomposition Open-loop balancing
and reduced order models Closed-loop balancing
Page 5/25

Read Free Optimal Control Systems Electrical
Engineering Handbook Mal
Passive systems and bounded-real systems Criteria
for stability control This easy-to-read text presents
the essential theoretical background and provides
numerous examples and MATLAB exercises to help
the reader efficiently acquire new skills. Written for
electrical, electronic, computer science, space, and
automation engineers interested in automatic
control, this book can also be used for self-study or
for a one-semester course in robust control.
"This book attempts to reconcile modern linear
control theory with classical control theory. One of
the major concerns of this text is to present design
methods, employing modern techniques, for
obtaining control systems that stand up to the
requirements that have been so well developed in
the classical expositions of control theory. Therefore,
among other things, an entire chapter is devoted to a
description of the analysis of control systems, mostly
following the classical lines of thought. In the later
chapters of the book, in which modern synthesis
methods are developed, the chapter on analysis is
recurrently referred to. Furthermore, special attention
is paid to subjects that are standard in classical
control theory but are frequently overlooked in
modern treatments, such as nonzero set point
control systems, tracking systems, and control
systems that have to cope with constant
disturbances. Also, heavy emphasis is placed upon
the stochastic nature of control problems because
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the stochastic aspects are so essential." --Preface.
Advanced Control Engineering provides a complete
course in control engineering for undergraduates of
all technical disciplines. Included are real-life case
studies, numerous problems, and accompanying
MatLab programs.
This self-contained book gives a detailed treatment
of optimal control theory that enables readers to
formulate and solve optimal control problems. With a
strong emphasis on problem solving, it provides all
the necessary mathematical analyses and
derivations of important results, including multiplier
theorems and Pontryagin's principle. The text
presents various examples and basic concepts of
optimal control and describes important numerical
methods and computational algorithms for solving a
wide range of optimal control problems, including
periodic processes.
Optimal control deals with the problem of finding a
control law for a given system such that a certain
optimality criterion is achieved. An optimal control is
a set of differential equations describing the paths of
the control variables that minimize the cost
functional. This book, Continuous Time Dynamical
Systems: State Estimation and Optimal Control with
Orthogonal Functions, considers different classes of
systems with quadratic performance criteria. It then
attempts to find the optimal control law for each
class of systems using orthogonal functions that can
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optimize the given performance criteria. Illustrated
throughout with detailed examples, the book covers
topics including: Block-pulse functions and shifted
Legendre polynomials State estimation of linear timeinvariant systems Linear optimal control systems
incorporating observers Optimal control of systems
described by integro-differential equations Linearquadratic-Gaussian control Optimal control of
singular systems Optimal control of time-delay
systems with and without reverse time terms Optimal
control of second-order nonlinear systems
Hierarchical control of linear time-invariant and timevarying systems
Optimal Control SystemsCRC Press
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.
Nonlinear Optimal Control Theory presents a deep,
wide-ranging introduction to the mathematical theory
of the optimal control of processes governed by
ordinary differential equations and certain types of
differential equations with memory. Many examples
illustrate the mathematical issues that need to be
addressed when using optimal control techniques in
diverse areas. Drawing on classroom-tested material
from Purdue University and North Carolina State
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University, the book gives a unified account of
bounded state problems governed by ordinary,
integrodifferential, and delay systems. It also
discusses Hamilton-Jacobi theory. By providing a
sufficient and rigorous treatment of finite dimensional
control problems, the book equips readers with the
foundation to deal with other types of control
problems, such as those governed by stochastic
differential equations, partial differential equations,
and differential games.
Numerous examples highlight this treatment of the
use of linear quadratic Gaussian methods for control
system design. It explores linear optimal control
theory from an engineering viewpoint, with
illustrations of practical applications. Key topics
include loop-recovery techniques, frequency
shaping, and controller reduction. Numerous
examples and complete solutions. 1990 edition.
This brief considers recent results on optimal control
and stabilization of systems governed by hyperbolic
partial differential equations, specifically those in
which the control action takes place at the boundary.
The wave equation is used as a typical example of a
linear system, through which the author explores
initial boundary value problems, concepts of exact
controllability, optimal exact control, and boundary
stabilization. Nonlinear systems are also covered,
with the Korteweg-de Vries and Burgers Equations
serving as standard examples. To keep the
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presentation as accessible as possible, the author
uses the case of a system with a state that is defined
on a finite space interval, so that there are only two
boundary points where the system can be controlled.
Graduate and post-graduate students as well as
researchers in the field will find this to be an
accessible introduction to problems of optimal
control and stabilization.
This book attempts to couple control engineering
with modern developments in science, through the
concept of entropy. Such disciplines as intelligent
machines, economics, manufacturing, environmental
systems, waste etc. can be favorably affected and
their performance can be improved or their
catastrophic effects minimized. Entropy is used as
the unifying measure of the various, seemingly
disjoint, disciplines to represent the cost of producing
work that improves the standard of living, both in
engineering and in science. Modeling is done
through probabilistic methods, thus establishing the
irreversibility of the processes involved. This is in
accordance with the modern view of science. In
addition, the behavior of control for an arbitrary but
fixed controller away from the optimal (equilibrium)
has been obtained, the analytic expression of which
should lead to chaotic solutions. The control activity
is explained, based on the principle that control is
making a system do what we want it to do. This
helps to relate control theory with the sciences.
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A Two-port Framework for Robust and Optimal
Control introduces an alternative approach to robust
and optimal controller synthesis procedures for
linear, time-invariant 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 solutionfinding procedures to be developed, requiring no
mathematics beyond linear algebra. A chainscattering 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
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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.
Highlights the Hamiltonian approach to singularly
perturbed linear optimal control systems. Develops
parallel algorithms in independent slow and fast time
scales for solving various optimal linear control and
filtering problems in standard and nonstandard
singularly perturbed systems, continuous- and
discrete-time, deterministic and stochastic, mul
Significant advances in the field of optimal control
have been made over the past few decades. These
advances have been well documented in numerous
fine publications, and have motivated a number of
innovations in electric power system engineering, but
they have not yet been collected in book form. Our
purpose in writing this book is to provide a
description of some of the applications of optimal
control techniques to practical power system
problems. The book is designed for advanced
undergraduate courses in electric power systems, as
well as graduate courses in electrical engineering,
applied mathematics, and industrial engineering. It is
also intended as a self-study aid for practicing
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personnel involved in the planning and operation of
electric power systems for utilities, manufacturers,
and consulting and government regulatory agencies.
The book consists of seven chapters. It begins with
an introductory chapter that briefly reviews the
history of optimal control and its power system
applications and also provides an outline of the text.
The second chapter is entitled "Some Optimal
Control Techniques"; its intent is to introduce
fundamental concepts of optimal control theory that
are relevant to the applications treated in the
following chapters. Emphasis is given to clear,
methodical development rather than rigorous formal
proofs. Topics discussed include variational calculus,
Pontryagin's maximum principle, and geometric
methods employing functional analysis. A number of
solved examples are included to illustrate the
techniques.
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
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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
Difference and differential equations; Linear algebra;
Linear state equations; Linear systems with constant
coefficients; Positive systems; Markov chains;
Concepts of control; Analysis of nonlinear systems;
Some important dynamic systems; Optimal control.
A Relaxation Based Approach to Optimal Control of
Hybrid and Switched Systems proposes a unified
approach to effective and numerically tractable
relaxation schemes for optimal control problems of
hybrid and switched systems. The book gives an
overview of the existing (conventional and newly
developed) relaxation techniques associated with the
conventional systems described by ordinary
differential equations. Next, it constructs a selfcontained relaxation theory for optimal control
processes governed by various types (sub-classes)
of general hybrid and switched systems. It contains
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all mathematical tools necessary for an adequate
understanding and using of the sophisticated
relaxation techniques. In addition, readers will find
many practically oriented optimal control problems
related to the new class of dynamic systems. All in
all, the book follows engineering and numerical
concepts. However, it can also be considered as a
mathematical compendium that contains the
necessary formal results and important algorithms
related to the modern relaxation theory. Illustrates
the use of the relaxation approaches in engineering
optimization Presents application of the relaxation
methods in computational schemes for a numerical
treatment of the sophisticated hybrid/switched
optimal control problems Offers a rigorous and selfcontained mathematical tool for an adequate
understanding and practical use of the relaxation
techniques Presents an extension of the relaxation
methodology to the new class of applied dynamic
systems, namely, to hybrid and switched control
systems
This outstanding reference presents current, state-ofthe-art research on importantproblems of finitedimensional nonlinear optimal control and
controllability theory. Itpresents an overview of a
broad variety of new techniques useful in solving
classicalcontrol theory problems.Written and edited
by renowned mathematicians at the forefront of
research in thisevolving field, Nonlinear
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Controllability and Optimal Control providesdetailed
coverage of the construction of solutions of
differential inclusions by means ofdirectionally
continuous sections ... Lie algebraic conditions for
local controllability... the use of the CampbellHausdorff series to derive properties of optimal
trajectories... the Fuller phenomenon ... the theory of
orbits ... and more.Containing more than 1,300
display equations, this exemplary, instructive
reference is aninvaluable source for mathematical
researchers and applied mathematicians, electrical
andelectronics, aerospace, mechanical, control,
systems, and computer engineers, and
graduatestudents in these disciplines .
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
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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.
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
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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.
Geared toward upper-level undergraduates, this text
introduces three aspects of optimal control theory:
dynamic programming, Pontryagin's minimum
principle, and numerical techniques for trajectory
optimization. Numerous problems, which introduce
additional topics and illustrate basic concepts,
appear throughout the text. Solution guide available
upon request. 131 figures. 14 tables. 1970 edition.
"Covers design methods for optimal (or
quasioptimal) control algorithms in the form of
synthesis for deterministic and stochastic dynamical
systems-with applications in aerospace, robotic, and
servomechanical technologies. Providing new results
on exact and approximate solutions of optimal
control problems."
The theory of optimal control systems has grown and
flourished since the 1960's. Many texts, written on
varying levels of sophistication, have been published
on the subject. Yet even those purportedly designed
for beginners in the field are often riddled with
complex theorems, and many treatments fail to
include topics that are essential to a thorough
grounding in the various aspects of and approaches
to optimal control. Optimal Control Systems provides
a comprehensive but accessible treatment of the
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subject with just the right degree of mathematical
rigor to be complete but practical. It provides a solid
bridge between "traditional" optimization using the
calculus of variations and what is called "modern"
optimal control. It also treats both continuous-time
and discrete-time optimal control systems, giving
students a firm grasp on both methods. Among this
book's most outstanding features is a summary table
that accompanies each topic or problem and
includes a statement of the problem with a step-bystep solution. Students will also gain valuable
experience in using industry-standard MATLAB and
SIMULINK software, including the Control System
and Symbolic Math Toolboxes. Diverse applications
across fields from power engineering to medicine
make a foundation in optimal control systems an
essential part of an engineer's background. This
clear, streamlined presentation is ideal for a
graduate level course on control systems and as a
quick reference for working engineers.
The book focuses on symplectic pseudospectral
methods for nonlinear optimal control problems and
their applications. Both the fundamental principles
and engineering practice are addressed. Symplectic
pseudospectral methods for nonlinear optimal
control problems with complicated factors (i.e.,
inequality constraints, state-delay, unspecific
terminal time, etc.) are solved under the framework
of indirect methods. The methods developed here
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offer a high degree of computational efficiency and
accuracy when compared with popular direct
pseudospectral methods. The methods are applied
to solve optimal control problems arising in various
engineering fields, particularly in path planning
problems for autonomous vehicles. Given its scope,
the book will benefit researchers, engineers and
graduate students in the fields of automatic control,
path planning, ordinary differential equations, etc.
Optimal and Robust Scheduling for Networked
Control Systems tackles the problem of integrating
system components—controllers, sensors, and
actuators—in a networked control system. It is
common practice in industry to solve such problems
heuristically, because the few theoretical results
available are not comprehensive and cannot be
readily applied by practitioners. This book offers a
solution to the deterministic scheduling problem that
is based on rigorous control theoretical tools but also
addresses practical implementation issues. Helping
to bridge the gap between control theory and
computer science, it suggests that the consideration
of communication constraints at the design stage will
significantly improve the performance of the control
system. Technical Results, Design Techniques, and
Practical Applications The book brings together wellknown measures for robust performance as well as
fast stochastic algorithms to assist designers in
selecting the best network configuration and
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guaranteeing the speed of offline optimization. The
authors propose a unifying framework for modelling
NCSs with time-triggered communication and
present technical results. They also introduce design
techniques, including for the codesign of a controller
and communication sequence and for the robust
design of a communication sequence for a given
controller. Case studies explore the use of the
FlexRay TDMA and time-triggered control area
network (CAN) protocols in an automotive control
system. Practical Solutions to Your Time-Triggered
Communication Problems This unique book
develops ready-to-use engineering tools for largescale control system integration with a focus on
robustness and performance. It emphasizes
techniques that are directly applicable to timetriggered communication problems in the automotive
industry and in avionics, robotics, and automated
manufacturing.
An excellent introduction to feedback control system
design, this book offers a theoretical approach that
captures the essential issues and can be applied to
a wide range of practical problems. Its explorations
of recent developments in the field emphasize the
relationship of new procedures to classical control
theory, with a focus on single input and output
systems that keeps concepts accessible to students
with limited backgrounds. The text is geared toward
a single-semester senior course or a graduate-level
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class for students of electrical engineering. The
opening chapters constitute a basic treatment of
feedback design. Topics include a detailed
formulation of the control design program, the
fundamental issue of performance/stability
robustness tradeoff, and the graphical design
technique of loopshaping. Subsequent chapters
extend the discussion of the loopshaping technique
and connect it with notions of optimality. Concluding
chapters examine controller design via optimization,
offering a mathematical approach that is useful for
multivariable systems.
Digital controllers are part of nearly all modern
personal, industrial, and transportation systems.
Every senior or graduate student of electrical,
chemical or mechanical engineering should therefore
be familiar with the basic theory of digital controllers.
This new text covers the fundamental principles and
applications of digital control engineering, with
emphasis on engineering design. Fadali and Visioli
cover analysis and design of digitally controlled
systems and describe applications of digital controls
in a wide range of fields. With worked examples and
Matlab applications in every chapter and many endof-chapter assignments, this text provides both
theory and practice for those coming to digital control
engineering for the first time, whether as a student or
practicing engineer. Extensive Use of computational
tools: Matlab sections at end of each chapter show
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how to implement concepts from the chapter Frees
the student from the drudgery of mundane
calculations and allows him to consider more subtle
aspects of control system analysis and design An
engineering approach to digital controls: emphasis
throughout the book is on design of control systems.
Mathematics is used to help explain concepts, but
throughout the text discussion is tied to design and
implementation. For example coverage of analog
controls in chapter 5 is not simply a review, but is
used to show how analog control systems map to
digital control systems Review of Background
Material: contains review material to aid
understanding of digital control analysis and design.
Examples include discussion of discrete-time
systems in time domain and frequency domain
(reviewed from linear systems course) and root locus
design in s-domain and z-domain (reviewed from
feedback control course) Inclusion of Advanced
Topics In addition to the basic topics required for a
one semester senior/graduate class, the text
includes some advanced material to make it suitable
for an introductory graduate level class or for two
quarters at the senior/graduate level. Examples of
optional topics are state-space methods, which may
receive brief coverage in a one semester course,
and nonlinear discrete-time systems Minimal
Mathematics Prerequisites The mathematics
background required for understanding most of the
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book is based on what can be reasonably expected
from the average electrical, chemical or mechanical
engineering senior. This background includes three
semesters of calculus, differential equations and
basic linear algebra. Some texts on digital control
require more
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
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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
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