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KEY=THEORY - TYRONE ISSAC
SOLUTIONS MANUAL TO LINEAR SYSTEMS THEORY
LINEAR SYSTEMS THEORY
SECOND EDITION
Princeton University Press A fully updated textbook on linear systems theory Linear systems theory is the cornerstone of control theory and a well-established discipline that focuses on linear diﬀerential equations from the perspective of control and estimation. This
updated second edition of Linear Systems Theory covers the subject's key topics in a unique lecture-style format, making the book easy to use for instructors and students. João Hespanha looks at system representation, stability, controllability and state feedback,
observability and state estimation, and realization theory. He provides the background for advanced modern control design techniques and feedback linearization and examines advanced foundational topics, such as multivariable poles and zeros and LQG/LQR. The
textbook presents only the most essential mathematical derivations and places comments, discussion, and terminology in sidebars so that readers can follow the core material easily and without distraction. Annotated proofs with sidebars explain the techniques of
proof construction, including contradiction, contraposition, cycles of implications to prove equivalence, and the diﬀerence between necessity and suﬃciency. Annotated theoretical developments also use sidebars to discuss relevant commands available in MATLAB,
allowing students to understand these tools. This second edition contains a large number of new practice exercises with solutions. Based on typical problems, these exercises guide students to succinct and precise answers, helping to clarify issues and consolidate
knowledge. The book's balanced chapters can each be covered in approximately two hours of lecture time, simplifying course planning and student review. Easy-to-use textbook in unique lecture-style format Sidebars explain topics in further detail Annotated proofs
and discussions of MATLAB commands Balanced chapters can each be taught in two hours of course lecture New practice exercises with solutions included

LINEAR SYSTEMS THEORY
Princeton University Press Linear systems theory is the cornerstone of control theory and a well-established discipline that focuses on linear diﬀerential equations from the perspective of control and estimation. In this textbook, João Hespanha covers the key topics of the
ﬁeld in a unique lecture-style format, making the book easy to use for instructors and students. He looks at system representation, stability, controllability and state feedback, observability and state estimation, and realization theory. He provides the background for
advanced modern control design techniques and feedback linearization, and examines advanced foundational topics such as multivariable poles and zeros, and LQG/LQR. The textbook presents only the most essential mathematical derivations, and places comments,
discussion, and terminology in sidebars so that readers can follow the core material easily and without distraction. Annotated proofs with sidebars explain the techniques of proof construction, including contradiction, contraposition, cycles of implications to prove
equivalence, and the diﬀerence between necessity and suﬃciency. Annotated theoretical developments also use sidebars to discuss relevant commands available in MATLAB, allowing students to understand these important tools. The balanced chapters can each be
covered in approximately two hours of lecture time, simplifying course planning and student review. Solutions to the theoretical and computational exercises are also available for instructors. Easy-to-use textbook in unique lecture-style format Sidebars explain topics
in further detail Annotated proofs and discussions of MATLAB commands Balanced chapters can each be taught in two hours of course lecture Solutions to exercises available to instructors

NONCOOPERATIVE GAME THEORY
AN INTRODUCTION FOR ENGINEERS AND COMPUTER SCIENTISTS
Princeton University Press Noncooperative Game Theory is aimed at students interested in using game theory as a design methodology for solving problems in engineering and computer science. João Hespanha shows that such design challenges can be analyzed through
game theoretical perspectives that help to pinpoint each problem's essence: Who are the players? What are their goals? Will the solution to "the game" solve the original design problem? Using the fundamentals of game theory, Hespanha explores these issues and
more. The use of game theory in technology design is a recent development arising from the intrinsic limitations of classical optimization-based designs. In optimization, one attempts to ﬁnd values for parameters that minimize suitably deﬁned criteria—such as
monetary cost, energy consumption, or heat generated. However, in most engineering applications, there is always some uncertainty as to how the selected parameters will aﬀect the ﬁnal objective. Through a sequential and easy-to-understand discussion, Hespanha
examines how to make sure that the selection leads to acceptable performance, even in the presence of uncertainty—the unforgiving variable that can wreck engineering designs. Hespanha looks at such standard topics as zero-sum, non-zero-sum, and dynamics games
and includes a MATLAB guide to coding. Noncooperative Game Theory oﬀers students a fresh way of approaching engineering and computer science applications. An introduction to game theory applications for students of engineering and computer science Materials
presented sequentially and in an easy-to-understand fashion Topics explore zero-sum, non-zero-sum, and dynamics games MATLAB commands are included

SWITCHING IN SYSTEMS AND CONTROL
Springer Science & Business Media The theory of switched systems is related to the study of hybrid systems, which has gained attention from control theorists, computer scientists, and practicing engineers. This book examines switched systems from a control-theoretic
perspective, focusing on stability analysis and control synthesis of systems that combine continuous dynamics with switching events. It includes a vast bibliography and a section of technical and historical notes.

UNSOLVED PROBLEMS IN MATHEMATICAL SYSTEMS AND CONTROL THEORY
Princeton University Press This book provides clear presentations of more than sixty important unsolved problems in mathematical systems and control theory. Each of the problems included here is proposed by a leading expert and set forth in an accessible manner.
Covering a wide range of areas, the book will be an ideal reference for anyone interested in the latest developments in the ﬁeld, including specialists in applied mathematics, engineering, and computer science. The book consists of ten parts representing various
problem areas, and each chapter sets forth a diﬀerent problem presented by a researcher in the particular area and in the same way: description of the problem, motivation and history, available results, and bibliography. It aims not only to encourage work on the
included problems but also to suggest new ones and generate fresh research. The reader will be able to submit solutions for possible inclusion on an online version of the book to be updated quarterly on the Princeton University Press website, and thus also be able to
access solutions, updated information, and partial solutions as they are developed.

CONTROL THEORY AND SYSTEMS BIOLOGY
MIT Press A survey of how engineering techniques from control and systems theory can be used tohelp biologists understand the behavior of cellular systems.
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LINEAR SYSTEM THEORY AND DESIGN
Oxford University Press, USA Uses simple and eﬃcient methods to develop results and design procedures, thus creating a non-exhaustive approach to presenting the material; Enables the reader to employ the results to carry out design. Thus, most results are discussed
with an eye toward numerical computation; All design procedures in the text can be carried out using any software package that includes singular-value decomposition, and the solution of linear algebraic equations and the Lyapunov equation; All examples are
developed for numerical computation and are illustrated using MATLAB, the most widely available software package.

HYBRID SYSTEMS: COMPUTATION AND CONTROL
10TH INTERNATIONAL WORKSHOP, HSCC 2007, PISA, ITALY, APRIL 3-5, 2007, PROCEEDINGS
Springer This book constitutes the refereed proceedings of the 10th International Conference on Hybrid Systems: Computation and Control, HSCC 2007, held in Pisa, Italy in April 2007. Among the topics addressed are models of heterogeneous systems, computability
and complexity issues, real-time computing and control, embedded and resource-aware control, control and estimation over wireless networks, and programming languages support and implementation.

OPEN PROBLEMS IN MATHEMATICAL SYSTEMS AND CONTROL THEORY
Springer Science & Business Media System and Control theory is one of the most exciting areas of contemporary engineering mathematics. From the analysis of Watt's steam engine governor - which enabled the Industrial Revolution - to the design of controllers for
consumer items, chemical plants and modern aircraft, the area has always drawn from a broad range of tools. It has provided many challenges and possibilities for interaction between engineering and established areas of 'pure' and 'applied' mathematics. This
impressive volume collects a discussion of more than ﬁfty open problems which touch upon a variety of subﬁelds, including: chaotic observers, nonlinear local controlability, discrete event and hybrid systems, neural network learning, matrix inequalities, Lyapunov
exponents, and many other issues. Proposed and explained by leading researchers, they are oﬀered with the intention of generating further work, as well as inspiration for many other similar problems which may naturally arise from them. With extensive references,
this book will be a useful reference source - as well as an excellent addendum to the textbooks in the area.

NONCOOPERATIVE GAME THEORY
AN INTRODUCTION FOR ENGINEERS AND COMPUTER SCIENTISTS
Princeton University Press Noncooperative Game Theory is aimed at students interested in using game theory as a design methodology for solving problems in engineering and computer science. João Hespanha shows that such design challenges can be analyzed through
game theoretical perspectives that help to pinpoint each problem's essence: Who are the players? What are their goals? Will the solution to "the game" solve the original design problem? Using the fundamentals of game theory, Hespanha explores these issues and
more. The use of game theory in technology design is a recent development arising from the intrinsic limitations of classical optimization-based designs. In optimization, one attempts to ﬁnd values for parameters that minimize suitably deﬁned criteria—such as
monetary cost, energy consumption, or heat generated. However, in most engineering applications, there is always some uncertainty as to how the selected parameters will aﬀect the ﬁnal objective. Through a sequential and easy-to-understand discussion, Hespanha
examines how to make sure that the selection leads to acceptable performance, even in the presence of uncertainty—the unforgiving variable that can wreck engineering designs. Hespanha looks at such standard topics as zero-sum, non-zero-sum, and dynamics games
and includes a MATLAB guide to coding. Noncooperative Game Theory oﬀers students a fresh way of approaching engineering and computer science applications. An introduction to game theory applications for students of engineering and computer science Materials
presented sequentially and in an easy-to-understand fashion Topics explore zero-sum, non-zero-sum, and dynamics games MATLAB commands are included

MATRIX ANALYSIS FOR SCIENTISTS AND ENGINEERS
SIAM "Prerequisites for using this text are knowledge of calculus and some previous exposure to matrices and linear algebra, including, for example, a basic knowledge of determinants, singularity of matrices, eigenvalues and eigenvectors, and positive deﬁnite
matrices. There are exercises at the end of each chapter."--BOOK JACKET.

OPTIMIZATION MODELS
Cambridge University Press This accessible textbook demonstrates how to recognize, simplify, model and solve optimization problems - and apply these principles to new projects.

HANDBOOK OF HYBRID SYSTEMS CONTROL
THEORY, TOOLS, APPLICATIONS
Cambridge University Press Setting out core theory and reviewing a range of new methods, theoretical problems and applications, this handbook shows how hybrid dynamical systems can be modelled and understood. Sixty expert authors involved in the recent research
activities and industrial application studies provide practical insights on topics ranging from the theoretical investigations over computer-aided design to applications in energy management and the process industry. Structured into three parts, the book opens with a
thorough introduction to hybrid systems theory, illustrating new dynamical phenomena through numerous examples. Part II then provides a survey of key tools and tool integration activities. Finally, Part III is dedicated to applications, implementation issues and
system integration, considering diﬀerent domains such as industrial control, automotive systems and digital networks. Three running examples are referred to throughout the book, together with numerous illustrations, helping both researchers and industry
professionals to understand complex theory, recognise problems and ﬁnd appropriate solutions.

MATHEMATICS OF COMPLEXITY AND DYNAMICAL SYSTEMS
Springer Science & Business Media Mathematics of Complexity and Dynamical Systems is an authoritative reference to the basic tools and concepts of complexity, systems theory, and dynamical systems from the perspective of pure and applied mathematics. Complex
systems are systems that comprise many interacting parts with the ability to generate a new quality of collective behavior through self-organization, e.g. the spontaneous formation of temporal, spatial or functional structures. These systems are often characterized by
extreme sensitivity to initial conditions as well as emergent behavior that are not readily predictable or even completely deterministic. The more than 100 entries in this wide-ranging, single source work provide a comprehensive explication of the theory and
applications of mathematical complexity, covering ergodic theory, fractals and multifractals, dynamical systems, perturbation theory, solitons, systems and control theory, and related topics. Mathematics of Complexity and Dynamical Systems is an essential reference
for all those interested in mathematical complexity, from undergraduate and graduate students up through professional researchers.

CALCULUS OF VARIATIONS AND OPTIMAL CONTROL THEORY
A CONCISE INTRODUCTION
Princeton University Press 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
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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

CALCULUS OF VARIATIONS AND OPTIMAL CONTROL THEORY
A CONCISE INTRODUCTION
Princeton University Press 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

DISCRETE AND TOPOLOGICAL MODELS IN MOLECULAR BIOLOGY
Springer Science & Business Media Theoretical tools and insights from discrete mathematics, theoretical computer science, and topology now play essential roles in our understanding of vital biomolecular processes. The related methods are now employed in various ﬁelds
of mathematical biology as instruments to "zoom in" on processes at a molecular level. This book contains expository chapters on how contemporary models from discrete mathematics – in domains such as algebra, combinatorics, and graph and knot theories – can
provide perspective on biomolecular problems ranging from data analysis, molecular and gene arrangements and structures, and knotted DNA embeddings via spatial graph models to the dynamics and kinetics of molecular interactions. The contributing authors are
among the leading scientists in this ﬁeld and the book is a reference for researchers in mathematics and theoretical computer science who are engaged with modeling molecular and biological phenomena using discrete methods. It may also serve as a guide and
supplement for graduate courses in mathematical biology or bioinformatics, introducing nontraditional aspects of mathematical biology.

HANDBOOK OF REINFORCEMENT LEARNING AND CONTROL
Springer Nature This handbook presents state-of-the-art research in reinforcement learning, focusing on its applications in the control and game theory of dynamic systems and future directions for related research and technology. The contributions gathered in this book
deal with challenges faced when using learning and adaptation methods to solve academic and industrial problems, such as optimization in dynamic environments with single and multiple agents, convergence and performance analysis, and online implementation. They
explore means by which these diﬃculties can be solved, and cover a wide range of related topics including: deep learning; artiﬁcial intelligence; applications of game theory; mixed modality learning; and multi-agent reinforcement learning. Practicing engineers and
scholars in the ﬁeld of machine learning, game theory, and autonomous control will ﬁnd the Handbook of Reinforcement Learning and Control to be thought-provoking, instructive and informative.

HYBRID SYSTEMS: COMPUTATION AND CONTROL
9TH INTERNATIONAL WORKSHOP, HSCC 2006, SANTA BARBARA, CA, USA, MARCH 29-31, 2006, PROCEEDINGS
Springer These are the proceedings of the 9th International Workshop on Hybrid Systems: Computation and Control, HSCC 2006, March 2006. 39 revised papers are presented together with the abstracts of 3 invited talks. The focus is on modeling, analysis, and
implementation of dynamic and reactive systems involving both discrete and continuous behaviors. Topics addressed include tools for analysis and veriﬁcation, control and optimization, modeling, engineering applications, and new directions in language support and
implementation.

AN INTRODUCTION TO HYBRID DYNAMICAL SYSTEMS
Springer This book is about dynamical systems that are "hybrid" in the sense that they contain both continuous and discrete state variables. Recently there has been increased research interest in the study of the interaction between discrete and continuous dynamics.
The present volume provides a ﬁrst attempt in book form to bring together concepts and methods dealing with hybrid systems from various areas, and to look at these from a uniﬁed perspective. The authors have chosen a mode of exposition that is largely based on
illustrative examples rather than on the abstract theorem-proof format because the systematic study of hybrid systems is still in its infancy. The examples are taken from many diﬀerent application areas, ranging from power converters to communication protocols and
from chaos to mathematical ﬁnance. Subjects covered include the following: deﬁnition of hybrid systems; description formats; existence and uniqueness of solutions; special subclasses (variable-structure systems, complementarity systems); reachability and
veriﬁcation; stability and stabilizability; control design methods. The book will be of interest to scientists from a wide range of disciplines including: computer science, control theory, dynamical system theory, systems modeling and simulation, and operations research.

DIGITAL CONTROL OF DYNAMIC SYSTEMS
Prentice Hall This work discusses the use of digital computers in the real-time control of dynamic systems using both classical and modern control methods. Two new chapters oﬀer a review of feedback control systems and an overview of digital control systems. MATLAB
statements and problems have been more thoroughly and carefully integrated throughout the text to oﬀer students a more complete design picture.

LINEAR PARAMETER-VARYING AND TIME-DELAY SYSTEMS
ANALYSIS, OBSERVATION, FILTERING & CONTROL
Springer This book provides an introduction to the analysis and control of Linear Parameter-Varying Systems and Time-Delay Systems and their interactions. The purpose is to give the readers some fundamental theoretical background on these topics and to give more
insights on the possible applications of these theories. This self-contained monograph is written in an accessible way for readers ranging from undergraduate/PhD students to engineers and researchers willing to know more about the ﬁelds of time-delay systems,
parameter-varying systems, robust analysis, robust control, gain-scheduling techniques in the LPV fashion and LMI based approaches. The only prerequisites are basic knowledge in linear algebra, ordinary diﬀerential equations and (linear) dynamical systems. Most of
the results are proved unless the proof is too complex or not necessary for a good understanding of the results. In the latter cases, suitable references are systematically provided. The ﬁrst part pertains on the representation, analysis and control of LPV systems along
with a reminder on robust analysis and control techniques. The second part is concerned with the representation and analysis of time-delay systems using various time-domain techniques. The third and last part is devoted to the representation, analysis, observation,
ﬁltering and control of LPV time-delay systems. The book also presents many important basic and advanced results on the manipulation of LMIs.
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DISCRETE-TIME MARKOV JUMP LINEAR SYSTEMS
Springer Science & Business Media This will be the most up-to-date book in the area (the closest competition was published in 1990) This book takes a new slant and is in discrete rather than continuous time

FEEDBACK STABILIZATION OF CONTROLLED DYNAMICAL SYSTEMS
IN HONOR OF LAURENT PRALY
Springer This book is a tribute to Professor Laurent Praly and follows on from a workshop celebrating the occasion of his 60th birthday. It presents new and uniﬁed visions of the numerous problems that Laurent Praly has worked on in his proliﬁc career: adaptive
control, output feedback and observers, stability and stabilization. His main contributions are the central topic of this book. The book collects contributions written by prominent international experts in the control community, addressing a rich variety of topics:
emerging ideas, advanced applications, and theoretical concepts. Organized in three sections, the ﬁrst section covers the ﬁeld of adaptive control, where Laurent Praly started his career. The second section focuses on stabilization and output feedback, which is also
the topic of the second half of his career. Lastly, the third section presents the emerging research that will form Laurent Praly’s scientiﬁc legacy.

THE ORIGIN AND THE EVOLUTION OF FIRMS
INFORMATION AS A DRIVING FORCE
IOS Press The ﬁrms and markets of today's complex socio-economic system developed in a spontaneous process termed evolution, in just the same way as the universe, the solar system, the Earth and all that lives upon it. Darwin's theory of evolution clearly
demonstrated that evolution involved increasing organization. As we began to explore the molecular basis of life and its evolution, it became equally clear that it depended on the processing and communication of information. This book develops a consistent theory of
evolution in its wider sense, examining the information based laws and forces that drive it. Exploring subjects as diverse as economics and the theories of thermodynamics, the author revisits the paradox of the apparent conﬂict between the laws of thermodynamics
and evolution to arrive at a systems theory, tracing a continuous line of evolving information sets that connect the Big-Bang to the ﬁrms and markets of our current socio-economic system.

NEW PERSPECTIVES AND APPLICATIONS OF MODERN CONTROL THEORY
IN HONOR OF ALEXANDER S. POZNYAK
Springer This edited monograph contains research contributions on a wide range of topics such as stochastic control systems, adaptive control, sliding mode control and parameter identiﬁcation methods. The book also covers applications of robust and adaptice control
to chemical and biotechnological systems. This collection of papers commemorates the 70th birthday of Dr. Alexander S. Poznyak.

SWITCHED LINEAR SYSTEMS
CONTROL AND DESIGN
Springer Science & Business Media Switched linear systems have enjoyed a particular growth in interest since the 1990s. The large amount of data and ideas thus generated have, until now, lacked a co-ordinating framework to focus them eﬀectively on some of the
fundamental issues such as the problems of robust stabilizing switching design, feedback stabilization and optimal switching. This deﬁciency is resolved by this book which features: nucleus of constructive design approaches based on canonical decomposition and
forming a sound basis for the systematic treatment of secondary results; theoretical exploration and logical association of several independent but pivotal concerns in control design as they pertain to switched linear systems: controllability and observability, feedback
stabilization, optimization and periodic switching; a reliable foundation for further theoretical research as well as design guidance for real life engineering applications through the integration of novel ideas, fresh insights and rigorous results.

BUILDING SOFTWARE FOR SIMULATION
THEORY AND ALGORITHMS, WITH APPLICATIONS IN C++
John Wiley & Sons Fundamentals of Turbulent and Multiphase Combustion Detailed coverage of advanced combustion topics from the author of Principles of combustion, Second Edition Turbulence, turbulent combustion, and multiphase reacting ﬂows have become major
research topics in recent decades due to their application across diverse ﬁelds, including energy, environment, propulsion, transportation, industrial safety, and nanotechnology. Most of the knowledge accumulated from this research has never been published in book
form—until now. Fundamentals of Turbulent and Multiphase Combustion presents up-to-date, integrated coverage of the fundamentals of turbulence, combustion, and multiphase phenomena along with useful experimental techniques, including non-intrusive, laserbased measurement techniques, providing a ﬁrm background in both contemporary and classical approaches. Beginning with two full chapters on laminar premixed and non-premixed ﬂames, this book takes a multiphase approach, beginning with more common topics
and moving on to higher-level applications. In addition, Fundamentals of Turbulent and Multiphase Combustion: Addresses seven basic topical areas in combustion and multiphase ﬂows, including laminar premixed and non-premixed ﬂames, theory of turbulence,
turbulent premixed and non-premixed ﬂames, and multiphase ﬂows Covers spray atomization and combustion, solid-propellant combustion, homogeneous propellants, nitramines, reacting boundary-layer ﬂows, single energetic particle combustion, and granular bed
combustion Provides experimental setups and results whenever appropriate Supported with a large number of examples and problems as well as a solutions manual, Fundamentals of Turbulent and Multiphase Combustion is an important resource for professional
engineers and researchers as well as graduate students in mechanical, chemical, and aerospace engineering.

LINEAR SYSTEM THEORY
Linear System Theory, Second Edition, outlines the basic theory of linear systems in a uniﬁed, accessible, and careful manner, with parallel, independent treatment of continuous-time and discrete-time linear systems.

STATISTICAL INFERENCE VIA CONVEX OPTIMIZATION
Princeton University Press This authoritative book draws on the latest research to explore the interplay of high-dimensional statistics with optimization. Through an accessible analysis of fundamental problems of hypothesis testing and signal recovery, Anatoli Juditsky
and Arkadi Nemirovski show how convex optimization theory can be used to devise and analyze near-optimal statistical inferences. Statistical Inference via Convex Optimization is an essential resource for optimization specialists who are new to statistics and its
applications, and for data scientists who want to improve their optimization methods. Juditsky and Nemirovski provide the ﬁrst systematic treatment of the statistical techniques that have arisen from advances in the theory of optimization. They focus on four wellknown statistical problems—sparse recovery, hypothesis testing, and recovery from indirect observations of both signals and functions of signals—demonstrating how they can be solved more eﬃciently as convex optimization problems. The emphasis throughout is on
achieving the best possible statistical performance. The construction of inference routines and the quantiﬁcation of their statistical performance are given by eﬃcient computation rather than by analytical derivation typical of more conventional statistical approaches.
In addition to being computation-friendly, the methods described in this book enable practitioners to handle numerous situations too diﬃcult for closed analytical form analysis, such as composite hypothesis testing and signal recovery in inverse problems. Statistical
Inference via Convex Optimization features exercises with solutions along with extensive appendixes, making it ideal for use as a graduate text.
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HYBRID SYSTEMS: COMPUTATION AND CONTROL
12TH INTERNATIONAL CONFERENCE, HSCC 2009, SAN FRANCISCO, CA, USA, APRIL 13-15, 2009, PROCEEDINGS
Springer Science & Business Media the local arrangements.

DYNAMICS AND CONTROL OF SWITCHED ELECTRONIC SYSTEMS
ADVANCED PERSPECTIVES FOR MODELING, SIMULATION AND CONTROL OF POWER CONVERTERS
Springer Science & Business Media The increased eﬃciency and quality constraints imposed on electrical energy systems have inspired a renewed research interest in the study of formal approaches to the analysis and control of power electronics converters. Switched
systems represent a useful framework for modeling these converters and the peculiarities of their operating conditions and control goals justify the speciﬁc classiﬁcation of “switched electronic systems”. Indeed, idealized switched models of power converters
introduce problems not commonly encountered when analyzing generic switched models or non-switched electrical networks. In that sense the analysis of switched electronic systems represents a source for new ideas and benchmarks for switched and hybrid systems
generally. Dynamics and Control of Switched Electronic Systems draws on the expertise of an international group of expert contributors to give an overview of recent advances in the modeling, simulation and control of switched electronic systems. The reader is
provided with a well-organized source of references and a mathematically-based report of the state of the art in analysis and design techniques for switched power converters. Intuitive language, realistic illustrative examples and numerical simulations help the reader
to come to grips with the rigorous presentation of many promising directions of research such as: converter topologies and modulation techniques; continuous-time, discrete-time and hybrid models; modern control strategies for power converters; and challenges in
numerical simulation. The guidance and information imparted in this text will be appreciated by engineers, and applied mathematicians working on system and circuit theory, control systems development, and electronic and energy conversion systems design.

HYBRID FEEDBACK CONTROL
Princeton University Press A comprehensive introduction to hybrid control systems and design Hybrid control systems exhibit both discrete changes, or jumps, and continuous changes, or ﬂow. An example of a hybrid control system is the automatic control of the
temperature in a room: the temperature changes continuously, but the control algorithm toggles the heater on or oﬀ intermittently, triggering a discrete jump within the algorithm. Hybrid control systems feature widely across disciplines, including biology, computer
science, and engineering, and examples range from the control of cellular responses to self-driving cars. Although classical control theory provides powerful tools for analyzing systems that exhibit either ﬂow or jumps, it is ill-equipped to handle hybrid control systems.
In Hybrid Feedback Control, Ricardo Sanfelice presents a self-contained introduction to hybrid control systems and develops new tools for their analysis and design. Hybrid behavior can occur in one or more subsystems of a feedback system, and Sanfelice oﬀers a
uniﬁed control theory framework, ﬁlling an important gap in the control theory literature. In addition to the theoretical framework, he includes a plethora of examples and exercises, a Matlab toolbox (as well as two open-source versions), and an insightful overview at
the beginning of each chapter. Relevant to dynamical systems theory, applied mathematics, and computer science, Hybrid Feedback Control will be useful to students and researchers working on hybrid systems, cyber-physical systems, control, and automation.

STABILITY AND CONTROL OF DYNAMICAL SYSTEMS WITH APPLICATIONS
A TRIBUTE TO ANTHONY N. MICHEL
Springer Science & Business Media It is with great pleasure that I oﬀer my reﬂections on Professor Anthony N. Michel's retirement from the University of Notre Dame. I have known Tony since 1984 when he joined the University of Notre Dame's faculty as Chair of the
Depart ment of Electrical Engineering. Tony has had a long and outstanding career. As a researcher, he has made im portant contributions in several areas of systems theory and control theory, espe cially stability analysis of large-scale dynamical systems. The
numerous awards he received from the professional societies, particularly the Institute of Electrical and Electronics Engineers (IEEE), are a testament to his accomplishments in research. He received the IEEE Control Systems Society's Best Transactions Paper Award
(1978), and the IEEE Circuits and Systems Society's Guillemin-Cauer Prize Paper Award (1984) and Myril B. Reed Outstanding Paper Award (1993), among others. In addition, he was a Fulbright Scholar (1992) and received the Alexander von Hum boldt Forschungspreis
(Alexander von Humboldt Research Award for Senior U.S. Scientists) from the German government (1997). To date, he has written eight books and published over 150 archival journal papers. Tony is also an eﬀective administrator who inspires high academic standards.

PRINCIPLES OF CYBER-PHYSICAL SYSTEMS
MIT Press A foundational text that oﬀers a rigorous introduction to the principles of design, speciﬁcation, modeling, and analysis of cyber-physical systems. A cyber-physical system consists of a collection of computing devices communicating with one another and
interacting with the physical world via sensors and actuators in a feedback loop. Increasingly, such systems are everywhere, from smart buildings to medical devices to automobiles. This textbook oﬀers a rigorous and comprehensive introduction to the principles of
design, speciﬁcation, modeling, and analysis of cyber-physical systems. The book draws on a diverse set of subdisciplines, including model-based design, concurrency theory, distributed algorithms, formal methods of speciﬁcation and veriﬁcation, control theory, realtime systems, and hybrid systems, explaining the core ideas from each that are relevant to system design and analysis. The book explains how formal models provide mathematical abstractions to manage the complexity of a system design. It covers both synchronous
and asynchronous models for concurrent computation, continuous-time models for dynamical systems, and hybrid systems for integrating discrete and continuous evolution. The role of correctness requirements in the design of reliable systems is illustrated with a
range of speciﬁcation formalisms and the associated techniques for formal veriﬁcation. The topics include safety and liveness requirements, temporal logic, model checking, deductive veriﬁcation, stability analysis of linear systems, and real-time scheduling algorithms.
Principles of modeling, speciﬁcation, and analysis are illustrated by constructing solutions to representative design problems from distributed algorithms, network protocols, control design, and robotics. This book provides the rapidly expanding ﬁeld of cyber-physical
systems with a long-needed foundational text by an established authority. It is suitable for classroom use or as a reference for professionals.

HYBRID SYSTEMS WITH CONSTRAINTS
John Wiley & Sons Control theory is the main subject of this title, in particular analysis and control design for hybrid dynamic systems. The notion of hybrid systems oﬀers a strong theoretical and uniﬁed framework to cope with the modeling, analysis and control design
of systems where both continuous and discrete dynamics interact. The theory of hybrid systems has been the subject of intensive research over the last decade and a large number of diverse and challenging problems have been investigated. Nevertheless, many
important mathematical problems remain open. This book is dedicated mainly to hybrid systems with constraints; taking constraints into account in a dynamic system description has always been a critical issue in control. New tools are provided here for stability
analysis and control design for hybrid systems with operating constraints and performance speciﬁcations. Contents 1. Positive Systems: Discretization with Positivity and Constraints, Patrizio Colaneri, Marcello Farina, Stephen Kirkland, Riccardo Scattolini and Robert
Shorten. 2. Advanced Lyapunov Functions for Lur’e Systems, Carlos A. Gonzaga, Marc Jungers and Jamal Daafouz. 3. Stability of Switched DAEs, Stephan Trenn. 4. Stabilization of Persistently Excited Linear Systems, Yacine Chitour, Guilherme Mazanti and Mario
Sigalotti. 5. Hybrid Coordination of Flow Networks, Claudio De Persis, Paolo Frasca. 6. Control of Hybrid Systems: An Overview of Recent Advances, Ricardo G. Sanfelice. 7. Exponential Stability for Hybrid Systems with Saturations, Mirko Fiacchini, Sophie Tarbouriech,
Christophe Prieur. 8. Reference Mirroring for Control with Impacts, Fulvio Forni, Andrew R. Teel, Luca Zaccarian. About the Authors Jamal Daafouz is an expert in the area of switched and polytopic systems and has published several major results in leading journals
(IEEE TAC, Automatica, Systems and Control Letters, etc.). He serves as an Associate Editor for the key journal IEEE TAC and is a member of the Editorial Board of the IEEE CSS society. Sophie Tarbouriech is an expert in the area of nonlinear systems with constraints
and has published several major results in leading journals (IEEE TAC, Automatica, Systems and Control Letters, etc.) and books. She is a member of the Editorial Board of the IEEE CSS society and has also served as an Associate Editor for the key journal IEEE TAC.
Mario Sigalotti is an expert in applied mathematics and switched systems and has published several results in leading journals (IEEE TAC, Automatica, Systems and Control Letters, etc.). He heads the INRIA team GECO and is a member of the IFAC Technical Committee
on Distributed Parameter Systems.
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DELAY-ADAPTIVE LINEAR CONTROL
Princeton University Press "Uncertainty is inherent in control systems. Consider the following example: as an aircraft ﬂies, it consumes fuel, which causes its mass to decrease. In order to maintain stability, the autopilot mechanism must adapt to this (a priori unknown)
change in mass. Delays also pose a challenge in control systems. If you have tried to maintain a comfortable water temperature while showering in a building with outdated plumbing, you will understand the diﬃculties that arise when a control system has signiﬁcant
delays: the controller (you) is forced to make decisions based on "old" information. The intersection of these two problems (estimating unknown parameters when a system has delays) poses a signiﬁcant mathematical challenge. Delay-Adaptive Linear Control presents
new mathematical techniques to handle the intersection of the two distinct types of uncertainty described above: adaptive constraints, and uncertainties caused by delays. Traditionally, the problems of adaption and delays have been treated separately. This book
considers the intersection of these two problems, developing new techniques for addressing diﬀerent combinations of uncertainty-all within a single, uniﬁed framework. This work has applications in electrical and mechanical engineering (unmanned aerial vehicles,
robotic manipulators), biomedical engineering (3D printing, neuromuscular electrical stimulation), and management and traﬃc science (supply chains, traﬃc ﬂow), among others. Beyond its practical importance, this work is also of signiﬁcant theoretical interest, as it
addresses mathematical challenges involved in the analysis and design of these systems"--

NONLINEAR AND OPTIMAL CONTROL THEORY
LECTURES GIVEN AT THE C.I.M.E. SUMMER SCHOOL HELD IN CETRARO, ITALY, JUNE 19-29, 2004
Springer 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 non-smooth 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.

ANALYSIS, DESIGN, AND OPTIMIZATION OF EMBEDDED CONTROL SYSTEMS
Linköping University Electronic Press Today, many embedded or cyber-physical systems, e.g., in the automotive domain, comprise several control applications, sharing the same platform. It is well known that such resource sharing leads to complex temporal behaviors that
degrades the quality of control, and more importantly, may even jeopardize stability in the worst case, if not properly taken into account. In this thesis, we consider embedded control or cyber-physical systems, where several control applications share the same
processing unit. The focus is on the control-scheduling co-design problem, where the controller and scheduling parameters are jointly optimized. The fundamental diﬀerence between control applications and traditional embedded applications motivates the need for
novel methodologies for the design and optimization of embedded control systems. This thesis is one more step towards correct design and optimization of embedded control systems. Oﬄine and online methodologies for embedded control systems are covered in this
thesis. The importance of considering both the expected control performance and stability is discussed and a control-scheduling co-design methodology is proposed to optimize control performance while guaranteeing stability. Orthogonal to this, bandwidth-eﬃcient
stabilizing control servers are proposed, which support compositionality, isolation, and resource-eﬃciency in design and co-design. Finally, we extend the scope of the proposed approach to non-periodic control schemes and address the challenges in sharing the
platform with self-triggered controllers. In addition to oﬄine methodologies, a novel online scheduling policy to stabilize control applications is proposed.
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