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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
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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

designed for one semester 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

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

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

systems that evolve with time occur frequently in nature and modelling the behaviour of such systems provides an important application of mathematics these systems can be completely deterministic but it may be possible too to control their
behaviour 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 as diverse fields as dynamics economics population control and

medicine throughout there are many worked examples and numerous exercises with solutions are provided

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 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
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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

while optimality conditions for optimal control problems with state constraints have been extensively investigated in the literature the results pertaining to numerical methods are relatively scarce this book fills the gap by providing a family of new
methods among others a novel convergence analysis of optimal control algorithms is introduced the analysis refers to the topology of relaxed controls only to a limited degree and makes little use of lagrange multipliers corresponding to state
constraints this approach enables the author to provide global convergence analysis of first order and superlinearly convergent second order methods further the implementation aspects of the methods developed in the book are presented and

discussed the results concerning ordinary differential equations are then extended to control problems described by differential algebraic equations in a comprehensive way for the first time in the literature

this book represents an extended and substantially revised version of my earlierbook optimal control in problems ofmathematical physics originally published in russian in 1975 about 60 of the text has been completely revised and major additions
have been included which have produced a practically new text my aim was to modernize the presentation but also to preserve the original results some of which are little known to a western reader the idea of composites which is the core of the
modern theory of optimization was initiated in the early seventies the reader will find here its implementation in the problem of optimal conductivity distribution in an mhd generatorchannel flow sincethen it has emergedinto an extensive theory
which is undergoing a continuous development the book does not pretend to be a textbook neither does it offer a systematic presentation of the theory rather it reflects a concept which i consider as fundamental in the modern approach to
optimization of dis tributed systems bibliographical notes though extensive do not pretend to be exhaustive as well my thanks are due to professorjean louis armand and professorwolf stadler whose friendly assistance in translating and polishing

the text was so valuable i am indebted to mrs kathleen durand and mrs colleen lewis for the hard job of typing large portions of the manuscript

optimal control theory is a technique being used increasingly by academic economists to study problems involving optimal decisions in a multi period framework this textbook is designed to make the difficult subject of optimal control theory
easily accessible to economists while at the same time maintaining rigour economic intuitions are emphasized and examples and problem sets covering a wide range of applications in economics are provided to assist in the learning process
theorems are clearly stated and their proofs are carefully explained the development of the text is gradual and fully integrated beginning with simple formulations and progressing to advanced topics such as control parameters jumps in state
variables and bounded state space for greater economy and elegance optimal control theory is introduced directly without recourse to the calculus of variations the connection with the latter and with dynamic programming is explained in a
separate chapter a second purpose of the book is to draw the parallel between optimal control theory and static optimization chapter 1 provides an extensive treatment of constrained and unconstrained maximization with emphasis on economic
insight and applications starting from basic concepts it derives and explains important results including the envelope theorem and the method of comparative statics this chapter may be used for a course in static optimization the book is largely

self contained no previous knowledge of differential equations is required

neural approximations for optimal control and decision provides a comprehensive methodology for the approximate solution of functional optimization problems using neural networks and other nonlinear approximators where the use of traditional

optimal control tools is prohibited by complicating factors like non gaussian noise strong nonlinearities large dimension of state and control vectors etc features of the text include a general functional optimization framework thorough illustration
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of recent theoretical insights into the approximate solutions of complex functional optimization problems comparison of classical and neural network based methods of approximate solution bounds to the errors of approximate solutions solution
algorithms for optimal control and decision in deterministic or stochastic environments with perfect or imperfect state measurements over a finite or infinite time horizon and with one decision maker or several applications of current interest
routing in communications networks traffic control water resource management etc and numerous numerically detailed examples the authors diverse backgrounds in systems and control theory approximation theory machine learning and

operations research lend the book a range of expertise and subject matter appealing to academics and graduate students in any of those disciplines together with computer science and other areas of engineering

this work presents recent mathematical methods in the area of optimal control with a particular emphasis on the computational aspects and applications optimal control theory concerns the determination of control strategies for complex dynamical
systems in order to optimize some measure of their performance started in the 60 s under the pressure of the space race between the us and the former ussr the field now has a far wider scope and embraces a variety of areas ranging from process
control to traffic flow optimization renewable resources exploitation and management of financial markets these emerging applications require more and more efficient numerical methods for their solution a very difficult task due the huge number

of variables the chapters of this volume give an up to date presentation of several recent methods in this area including fast dynamic programming algorithms model predictive control and max plus techniques this book is addressed to researchers

graduate students and applied scientists working in the area of control problems differential games and their applications
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