Dynamic Programming
And Optimal Control
Solution Manual

Optimal Control Engineering with MATLAB

A solution manual of the 110 questions that were
presented in the author's previous book, Optimal control
engineering with MATLAB.

Optimal Control Theory

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.
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Optimal Control Theory

This book focuses on how to implement optimal control
problems via the variational method. It studies how to
implement the extrema of functional by applying the
variational method and covers the extrema of functional
with different boundary conditions, involving multiple
functions and with certain constraints etc. It gives the
necessary and sufficient condition for the (continuous-
time) optimal control solution via the variational method,
solves the optimal control problems with different
boundary conditions, analyzes the linear quadratic
regulator & tracking problems respectively in detail, and
provides the solution of optimal control problems with
state constraints by applying the Pontryagin’s minimum
principle which is developed based upon the calculus of
variations. And the developed results are applied to
implement several classes of popular optimal control
problems and say minimum-time, minimum-fuel and
minimum-energy problems and so on. As another key
branch of optimal control methods, it also presents how
to solve the optimal control problems via dynamic
programming and discusses the relationship between the
variational method and dynamic programming for
comparison. Concerning the system involving individual
agents, it is also worth to study how to implement the
decentralized solution for the underlying optimal control
problems in the framework of differential games. The
equilibrium is implemented by applying both
Pontryagin’s minimum principle and dynamic
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programming. The book also analyzes the discrete-time
version for all the above materials as well since the
discrete-time optimal control problems are very popular
in many fields.

Calculus of Variations and Optimal Control
Theory

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:
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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

Dynamic Programming and Optimal Control

This softcover book is a self-contained account of the
theory of viscosity solutions for first-order partial
differential equations of Hamilton-Jacobi type and its
interplay with Bellman’s dynamic programming approach
to optimal control and differential games. It will be of
interest to scientists involved in the theory of optimal
control of deterministic linear and nonlinear systems.
The work may be used by graduate students and
researchers in control theory both as an introductory
textbook and as an up-to-date reference book.

Optimal Control and Viscosity Solutions of
Hamilton-Jacobi-Bellman Equations

This book covers the most recent developments in
adaptive dynamic programming (ADP). The text begins
with a thorough background review of ADP making sure
that readers are sufficiently familiar with the
fundamentals. In the core of the book, the authors
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address first discrete- and then continuous-time systems.
Coverage of discrete-time systems starts with a more
general form of value iteration to demonstrate its
convergence, optimality, and stability with complete and
thorough theoretical analysis. A more realistic form of
value iteration is studied where value function
approximations are assumed to have finite errors.
Adaptive Dynamic Programming also details another
avenue of the ADP approach: policy iteration. Both basic
and generalized forms of policy-iteration-based ADP are
studied with complete and thorough theoretical analysis
in terms of convergence, optimality, stability, and error
bounds. Among continuous-time systems, the control of
affine and nonaffine nonlinear systems is studied using
the ADP approach which is then extended to other
branches of control theory including decentralized
control, robust and guaranteed cost control, and game
theory. In the last part of the book the real-world
significance of ADP theory is presented, focusing on
three application examples developed from the authors’
work: ¢ renewable energy scheduling for smart power
grids;* coal gasification processes; and* water-gas shift
reactions. Researchers studying intelligent control
methods and practitioners looking to apply them in the
chemical-process and power-supply industries will find
much to interest them in this thorough treatment of an
advanced approach to control.
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Adaptive Dynamic Programming with
Applications in Optimal Control

In its thousands of years of history, mathematics has
made an extraordinary ca reer. It started from rules for
bookkeeping and computation of areas to become the
language of science. Its potential for decision support
was fully recognized in the twentieth century only, vitally
aided by the evolution of computing and communi cation
technology. Mathematical optimization, in particular, has
developed into a powerful machinery to help planners.
Whether costs are to be reduced, profits to be
maximized, or scarce resources to be used wisely,
optimization methods are available to guide decision
making. Opti mization is particularly strong if precise
models of real phenomena and data of high quality are at
hand - often yielding reliable automated control and
decision proce dures. But what, if the models are soft and
not all data are around? Can mathematics help as well?
This book addresses such issues, e. g. , problems of the
following type: - An elevator cannot know all
transportation requests in advance. In which order
should it serve the passengers? - Wing profiles of
aircrafts influence the fuel consumption. Is it possible to
con tinuously adapt the shape of a wing during the flight
under rapidly changing conditions? - Robots are designed
to accomplish specific tasks as efficiently as possible. But
what if a robot navigates in an unknown environment? -
Energy demand changes quickly and is not easily
predictable over time. Some types of power plants can
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only react slowly.

Online Optimization of Large Scale Systems

\"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.\"

Applied Optimal Control Solutions Manual

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 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
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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-by-step 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.

Optimal Design of Control Systems

For control engineers, optimal control is a tool to design
a primal controller which secures system stability and
fulfills a certain set of specifications via the optimization
of a specific performance index. In this way, troublesome
trial-and-error controller tuning procedures are avoided.
The next step is to assess the possibility of practical
implementation, and this usually leads to a need to
implement some controller trade-offs. To this end, this
book aims to construct bridges between conventional
parameter optimization and the methods of optimal
control theory. Optimal Control Engineering with Matlab
teaches students efficiently how to apply the well-known
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standard optimal control theory as well as recently
developed methods for the practical implementation of
optimal controllers for dynamic systems. In this book, the
author uses his experience gained over twenty-five years
of teaching and supervising graduate and postgraduate
students in many engineering specializations to
communicate the essentials of a very important branch of
control system theory to a new generation of engineering
students.

Optimal Control Systems

This text presents a multi-disciplined view of
optimization, providing students and researchers with a
thorough examination of algorithms, methods, and tools
from diverse areas of optimization without introducing
excessive theoretical detail. This second edition includes
additional topics, including global optimization and a
real-world case study using important concepts from
each chapter. Introduction to Applied Optimization is
intended for advanced undergraduate and graduate
students and will benefit scientists from diverse areas,
including engineers.

Optimal Control Engineering with MATLAB

This new, updated edition of Optimal Control reflects
major changes that have occurred in the field in recent
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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
hands-on 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 state-
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variable 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

Introduction to Applied Optimization

This highly acclaimed work, first published by Prentice
Hall in 1989, is a comprehensive and theoretically sound

Dynamic Programming And Optimal Control Solution Manual

11



Dynamic Programming And Optimal Control Solution Manual

treatment of parallel and distributed numerical methods.
It focuses on algorithms that are naturally suited for
massive parallelization, and it explores the fundamental
convergence, rate of convergence, communication, and
synchronization issues associated with such algorithms.
This is an extensive book, which aside from its focus on
parallel and distributed algorithms, contains a wealth of
material on a broad variety of computation and
optimization topics. It is an excellent supplement to
several of our other books, including Convex
Optimization Algorithms (Athena Scientific, 2015),
Nonlinear Programming (Athena Scientific, 1999),
Dynamic Programming and Optimal Control (Athena
Scientific, 2012), Neuro-Dynamic Programming (Athena
Scientific, 1996), and Network Optimization (Athena
Scientific, 1998). The on-line edition of the book contains
a 95-page solutions manual.

Optimal Control by Mathematical
Programming

This book provides a complete and unified treatment of
deterministic problems of dynamic optimization, from the
classical themes of the calculus of variations to the
forefront of modern research in optimal control. At the
heart of the presentation is nonsmooth analysis, a theory
of local approximation developed over the last twenty
years to provide useful first-order information about sets
and functions lying beyond the reach of classical
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analysis. The book includes an intuitive and
geometrically transparent approach to nonsmooth
analysis, serving not only to introduce the basic ideas,
but also to illuminate the calculations and derivations in
the applied sections dealing with the calculus of
variations and optimal control. Written in a lively,
engaging style and stocked with numerous figures and
practice problems, this book offers an ideal introduction
to this vigorous field of current research. It is suitable as
a graduate text for a one-semester course in optimal
control or as a manual for self-study. Each chapter closes
with a list of references to ease the reader's transition
from active learner to contributing researcher.

Dynamic Programming and Optimal Control

\"It is the purpose of this text to provide in introduction
to the development and utilization of techniques
applicable to the solution of optimal control problems.
Such problems are within the domain of system
optimization theory. It is felt that the text is a suitable
beginning point for the engineering reader interested in
the fields of optimal control and system optimization. No
prerequisites in control theory are required and use of
the text is not limited to any one special field of
engineering. Several methods of formulating and solving
deterministic optimal control problems are presented.\" --
Preface.

Dynamic Programming And Optimal Control Solution Manual

13



Dynamic Programming And Optimal Control Solution Manual

Optimal Control

\"This book has three basic aims: to present a unified
theory of optimization, to introduce nonlinear
programming algorithms to the control engineer, and to
introduce the nonlinear programming expert to optimal
control. This volume can be used either as a graduate
text or as a reference text.\" --Preface.

Parallel and Distributed Computation:
Numerical Methods

For control engineers, optimal control is a tool to design
a primal controller which secures system stability and
fulfils a certain set of specifications via the optimisation
of a specific performance index. In this way, troublesome
trial-and-error controller tuning procedures are avoided.
The next step is to assess the possibility of practical
implementation, and this usually leads to a need to
implement some controller trade-offs. To this end, this
book aims to construct bridges between conventional
parameter optimisation and the methods of optimal
control theory.

Optimal Control Via Nonsmooth Analysis

Optimal Networked Control Systems with MATLAB®
discusses optimal controller design in discrete time for
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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
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
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MATLAB® instills a solid understanding of neural
network controllers and how to build them.

Elements of Optimal Control

Dynamic Programming and Modern Control Theory

Theory of Optimal Control and
Mathematical Programming

The central focus of this book is the control of
continuous-time/continuous-space nonlinear systems.
Using new techniques that employ the max-plus algebra,
the author addresses several classes of nonlinear control
problems, including nonlinear optimal control problems
and nonlinear robust/H-infinity control and estimation
problems. Several numerical techniques are employed,
including a max-plus eigenvector approach and an
approach that avoids the curse-of-dimensionality. The
max-plus-based methods examined in this work belong to
an entirely new class of numerical methods for the
solution of nonlinear control problems and their
associated Hamilton-Jacobi-Bellman (H]B) PDEs; these
methods are not equivalent to either of the more
commonly used finite element or characteristic
approaches. Max-Plus Methods for Nonlinear Control and
Estimation will be of interest to applied mathematicians,
engineers, and graduate students interested in the
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control of nonlinear systems through the implementation
of recently developed numerical methods.

Scientific and Technical Aerospace Reports

This book presents a class of novel optimal control
methods and games schemes based on adaptive dynamic
programming techniques. For systems with one control
input, the ADP-based optimal control is designed for
different objectives, while for systems with multi-players,
the optimal control inputs are proposed based on games.
In order to verify the effectiveness of the proposed
methods, the book analyzes the properties of the
adaptive dynamic programming methods, including
convergence of the iterative value functions and the
stability of the system under the iterative control laws.
Further, to substantiate the mathematical analysis, it
presents various application examples, which provide
reference to real-world practices.

Optimal Control Engineering with MATLAB

Introduction to Variational Methods in Control
Engineering focuses on the design of automatic controls.
The monograph first discusses the application of classical
calculus of variations, including a generalization of the
Euler-Lagrange equations, limitation of classical
variational calculus, and solution of the control problem.
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The book also describes dynamic programming. Topics
include the limitations of dynamic programming; general
formulation of dynamic programming; and application to
linear multivariable digital control systems. The text also
underscores the continuous form of dynamic
programming; Pontryagin's principle; and the two-point

boundary problem. The book also touches on inaccessible

state variables. Topics include the optimum realizable
control law; observed data and vector spaces; design of
the optimum estimator; and extension to the continuous
systems. The book also presents a summary of potential
applications, including complex control systems and on-
line computer control. The text is recommended to
readers and students wanting to explore the design of
automatic controls.

Optimal Networked Control Systems with
MATLAB

\"Optimal Control\" brings together many of the
important advances in 'nonsmooth' optimal control over
the last several decades concerning necessary
conditions, minimizer regularity, and global optimality
conditions associated with the Hamilton Jacobi equation.
The book is largely self-contained and incorporates
numerous simplifications and unifying features for the
subject s key concepts and foundations. Features and
Topics: * a comprehensive overview is provided for
specialists and nonspecialists * authoritative, coherent,
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and accessible coverage of the role of nonsmooth
analysis in investigating minimizing curves for optimal
control * chapter coverage of dynamic programming and
the regularity of minimizers * explains the necessary
conditions for nonconvex problems This book is an
excellent presentation of the foundations and
applications of nonsmooth optimal control for
postgraduates, researchers, and professionals in
systems, control, optimization, and applied mathematics.
\"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
\"This remarkable book presents Optimal Control seen as
a natural development of Calculus of Variations so as to
deal with the control of engineering devices 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.
\"The book may be an essential resource for potential
readers, experts in control and optimization, as well as
postgraduates and applied mathematicians, and it will be
valued for its accessibility and clear exposition.\"
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Applications of Mathematics\"

Dynamic Programming and Modern Control
Theory

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.

Max-Plus Methods for Nonlinear Control
and Estimation

The application of Bellman's dynamic programming
technique to realistic control problems has generally
been precluded by excessive storage requirements
inherent in the method. In this paper, the notion of state
mobility is described and shown to be valuable in
reducing certain classes of dynamic programming
calculations to manageable size. The scheme requires
one simple calculation at each stage of the process. IN
many cases even this calculation may be omitted. It
results in the reduction of the range of allowable state
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variables to be scanned. The amount of reduction varies
from problem to problem. A simple example exhibits a
fifty percent reduction. This corresponds to a fifty
percent reduction in storage requirements for the
problem. Reductions of one or two orders of magnitude
appear possible for certain classes of problems.

Self-learning Optimal Control of Nonlinear
Systems

A comprehensive look at state-of-the-art ADP theory and
real-world applications This book fills a gap in the
literature by providing a theoretical framework for
integrating techniques from adaptive dynamic
programming (ADP) and modern nonlinear control to
address data-driven optimal control design challenges
arising from both parametric and dynamic uncertainties.
Traditional model-based approaches leave much to be
desired when addressing the challenges posed by the
ever-increasing complexity of real-world engineering
systems. An alternative which has received much interest
in recent years are biologically-inspired approaches,
primarily RADP. Despite their growing popularity
worldwide, until now books on ADP have focused nearly
exclusively on analysis and design, with scant
consideration given to how it can be applied to address
robustness issues, a new challenge arising from dynamic
uncertainties encountered in common engineering
problems. Robust Adaptive Dynamic Programming zeros
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in on the practical concerns of engineers. The authors
develop RADP theory from linear systems to partially-
linear, large-scale, and completely nonlinear systems.
They provide in-depth coverage of state-of-the-art
applications in power systems, supplemented with
numerous real-world examples implemented in MATLAB.
They also explore fascinating reverse engineering topics,
such how ADP theory can be applied to the study of the
human brain and cognition. In addition, the book: Covers
the latest developments in RADP theory and applications
for solving a range of systems’ complexity problems
Explores multiple real-world implementations in power
systems with illustrative examples backed up by reusable
MATLAB code and Simulink block sets Provides an
overview of nonlinear control, machine learning, and
dynamic control Features discussions of novel
applications for RADP theory, including an entire chapter
on how it can be used as a computational mechanism of
human movement control Robust Adaptive Dynamic
Programming is both a valuable working resource and an
intriguing exploration of contemporary ADP theory and
applications for practicing engineers and advanced
students in systems theory, control engineering,
computer science, and applied mathematics.

Adaptive Dynamic Programming

Since its initial publication, this text has defined courses
in dynamic optimization taught to economics and
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management science students. The two-part treatment
covers the calculus of variations and optimal control.
1998 edition.

Introduction to Variational Methods in
Control Engineering

Provides well-written self-contained chapters, including
problem sets and exercises, making it ideal for the
classroom setting; Introduces applied optimization to the
hazardous waste blending problem; Explores linear
programming, nonlinear programming, discrete
optimization, global optimization, optimization under
uncertainty, multi-objective optimization, optimal control
and stochastic optimal control; Includes an extensive
bibliography at the end of each chapter and an index;
GAMS files of case studies for Chapters 2, 3, 4, 5, and 7
are linked to
http://www.springer.com/math/book/978-0-387-76634-8;
Solutions manual available upon adoptions.

Applied Intertemporal Optimization

The concept of a system as an entity in its own right has
emerged with increasing force in the past few decades
in, for example, the areas of electrical and control
engineering, economics, ecology, urban structures,
automaton theory, operational research and industry.
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The more definite concept of a large-scale system is
implicit in these applications, but is particularly evident
in fields such as the study of communication networks,
computer networks and neural networks. The Wiley-
Interscience Series in Systems and Optimization has
been established to serve the needs of researchers in
these rapidly developing fields. It is intended for works
concerned with developments in quantitative systems
theory, applications of such theory in areas of interest, or
associated methodology. This is the first book-length
treatment of risk-sensitive control, with many new
results. The quadratic cost function of the standard LQG
(linear/quadratic/Gaussian) treatment is replaced by the
exponential of a quadratic, giving the so-called LEQG
formulation allowing for a degree of optimism or
pessimism on the part of the optimiser. The author is the
first to achieve formulation and proof of risk-sensitive
versions of the certainty-equivalence and separation
principles. Further analysis allows one to formulate the
optimization as the extremization of a path integral and
to characterize the solution in terms of canonical
factorization. It is thus possible to achieve the long-
sought goal of an operational stochastic maximum
principle, valid for a higher-order model, and in fact only
evident when the models are extended to the risk-
sensitive class. Additional results include deduction of
compact relations between value functions and canonical
factors, the exploitation of the equivalence between
policy improvement and Newton Raphson methods and
the direct relation of LEQG methods to the H??? and
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minimum-entropy methods. This book will prove essential
reading for all graduate students, researchers and
practitioners who have an interest in control theory
including mathematicians, engineers, economists,
physicists and psychologists. 1990 Stochastic
Programming Peter Kall, University of Zurich,
Switzerland and Stein W. Wallace, University of
Trondheim, Norway Stochastic Programming is the first
textbook to provide a thorough and self-contained
introduction to the subject. Carefully written to cover all
necessary background material from both linear and non-
linear programming, as well as probability theory, the
book draws together the methods and techniques
previously described in disparate sources. After
introducing the terms and modelling issues when
randomness is introduced in a deterministic
mathematical programming model, the authors cover
decision trees and dynamic programming, recourse
problems, probabilistic constraints, preprocessing and
network problems. Exercises are provided at the end of
each chapter. Throughout, the emphasis is on the
appropriate use of the techniques, rather than on the
underlying mathematical proofs and theories, making the
book ideal for researchers and students in mathematical
programming and operations research who wish to
develop their skills in stochastic programming. 1994
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Introduction to Optimal Control

This textbook is designed to make the difficult subject of
optimal control theory accessible to economists while
maintaining rigour.

Optimal Control

In this text, Dr. Chiang introduces students to the most
important methods of dynamic optimization used in
economics. The classical calculus of variations, optimal
control theory, and dynamic programming in its discrete
form are explained in the usual Chiang fashion, with
patience and thoroughness. The economic examples,
selected from both classical and recent literature, serve
not only to illustrate applications of the mathematical
methods, but also to provide a useful glimpse of the
development of thinking in several areas of economics.

Applied Optimal Control

Feasible Control Computations Using Dynamic
Programming
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