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Optimal Control of Hybrid Vehicles provides a description of power train control for hybrid vehicles. The background,
environmental motivation and control challenges associated with hybrid vehicles are introduced. The text includes mathematical
models for all relevant components in the hybrid power train. The power split problem in hybrid power trains is formally described
and several numerical solutions detailed, including dynamic programming and a novel solution for state-constrained optimal
control problems based on the maximum principle. Real-time-implementable strategies that can approximate the optimal solution
closely are dealt with in depth. Several approaches are discussed and compared, including a state-of-the-art strategy which is
adaptive for vehicle conditions like velocity and mass. Three case studies are included in the book: • a control strategy for a microhybrid power train; • experimental results obtained with a real-time strategy implemented in a hybrid electric truck; and • an
analysis of the optimal component sizes for a hybrid power train. Optimal Control of Hybrid Vehicles will appeal to academic
researchers and graduate students interested in hybrid vehicle control or in the applications of optimal control. Practitioners
working in the design of control systems for the automotive industry will also find the ideas propounded in this book of interest.
This book presents the basic concepts of calculus and its relevance to real-world problems, covering the standard topics in their
conventional order. By focusing on applications, it allows readers to view mathematics in a practical and relevant setting.
Organized into 12 chapters, this book includes numerous interesting, relevant and up-to date applications that are drawn from the
fields of business, economics, social and behavioural sciences, life sciences, physical sciences, and other fields of general
interest. It also features MATLAB, which is used to solve a number of problems. The book is ideal as a first course in calculus for
mathematics and engineering students. It is also useful for students of other sciences who are interested in learning calculus.
"A bold and successful attempt to illustrate the theoretical foundations of all of the subdisciplines of ecology, including basic and
applied, and extending through biophysical, population, community, and ecosystem ecology. Encyclopedia of Theoretical Ecology
is a compendium of clear and concise essays by the intellectual leaders across this vast breadth of knowledge."--Harold Mooney,
Stanford University "A remarkable and indispensable reference work that also is flexible enough to provide essential readings for a
wide variety of courses. A masterful collection of authoritative papers that convey the rich and fundamental nature of modern
theoretical ecology."--Simon A. Levin, Princeton University "Theoretical ecologists exercise their imaginations to make sense of
the astounding complexity of both real and possible ecosystems. Imagining a real or possible topic left out of the Encyclopedia of
Theoretical Ecology has proven just as challenging. This comprehensive compendium demonstrates that theoretical ecology has
become a mature science, and the volume will serve as the foundation for future creativity in this area."--Fred Adler, University of
Utah "The editors have assembled an outstanding group of contributors who are a great match for their topics. Sometimes the
author is a key, authoritative figure in a field; and at other times, the author has enough distance to convey all sides of a subject.
The next time you need to introduce ecology students to a theoretical topic, you'll be glad to have this encyclopedia on your
bookshelf."--Stephen Ellner, Cornell University “Everything you wanted to know about theoretical ecology, and much that you
didn’t know you needed to know but will now! Alan Hastings and Louis Gross have done us a great service by bringing together in
very accessible form a huge amount of information about a broad, complicated, and expanding field.”--Daniel Simberloff,
University of Tennessee, Knoxville
This book constitutes the refereed proceedings of the Second Mexican International Conference on Artificial Intelligence, MICAI
2002, held in MÃ©rida, YucatÃ¡n, Mexico in April 2002. The 56 revised full papers presented were carefully reviewed and selected
from more than 85 submissions from 17 countries. The papers are organized in topical sections on robotics and computer vision,
heuristic search and optimization, speech recognition and natural language processing, logic, neural networks, machine learning,
multi-agent systems, uncertainty management, and AI tools and applications.
Written from the perspective of the applied mathematician, the latest edition of this bestselling book focuses on the theory and
practical applications of Differential Equations to engineering and the sciences. Emphasis is placed on the methods of solution,
analysis, and approximation. Use of technology, illustrations, and problem sets help readers develop an intuitive understanding of
the material. Historical footnotes trace the development of the discipline and identify outstanding individual contributions. This book
builds the foundation for anyone who needs to learn differential equations and then progress to more advanced studies.
This comprehensive guide to stochastic processes gives a complete overview of the theory and addresses the most important
applications. Pitched at a level accessible to beginning graduate students and researchers from applied disciplines, it is both a
course book and a rich resource for individual readers. Subjects covered include Brownian motion, stochastic calculus, stochastic
differential equations, Markov processes, weak convergence of processes and semigroup theory. Applications include the
Black–Scholes formula for the pricing of derivatives in financial mathematics, the Kalman–Bucy filter used in the US space
program and also theoretical applications to partial differential equations and analysis. Short, readable chapters aim for clarity
rather than full generality. More than 350 exercises are included to help readers put their new-found knowledge to the test and to
prepare them for tackling the research literature.

Modeling and Analysis of Compositional Data presents a practical and comprehensive introduction to the analysis of
compositional data along with numerous examples to illustrate both theory and application of each method. Based upon
short courses delivered by the authors, it provides a complete and current compendium of fundamental to advanced
methodologies along with exercises at the end of each chapter to improve understanding, as well as data and a solutions
manual which is available on an accompanying website. Complementing Pawlowsky-Glahn’s earlier collective text that
provides an overview of the state-of-the-art in this field, Modeling and Analysis of Compositional Data fills a gap in the
literature for a much-needed manual for teaching, self learning or consulting.
This book describes the mathematical underpinnings of algorithms used for molecular dynamics simulation, including
both deterministic and stochastic numerical methods. Molecular dynamics is one of the most versatile and powerful
methods of modern computational science and engineering and is used widely in chemistry, physics, materials science
and biology. Understanding the foundations of numerical methods means knowing how to select the best one for a given
problem (from the wide range of techniques on offer) and how to create new, efficient methods to address particular
challenges as they arise in complex applications. Aimed at a broad audience, this book presents the basic theory of
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Hamiltonian mechanics and stochastic differential equations, as well as topics including symplectic numerical methods,
the handling of constraints and rigid bodies, the efficient treatment of Langevin dynamics, thermostats to control the
molecular ensemble, multiple time-stepping, and the dissipative particle dynamics method.
Data-driven dynamical systems is a burgeoning field?it connects how measurements of nonlinear dynamical systems
and/or complex systems can be used with well-established methods in dynamical systems theory. This is a critically
important new direction because the governing equations of many problems under consideration by practitioners in
various scientific fields are not typically known. Thus, using data alone to help derive, in an optimal sense, the best
dynamical system representation of a given application allows for important new insights. The recently developed
dynamic mode decomposition (DMD) is an innovative tool for integrating data with dynamical systems theory. The DMD
has deep connections with traditional dynamical systems theory and many recent innovations in compressed sensing
and machine learning. Dynamic Mode Decomposition: Data-Driven Modeling of Complex Systems, the first book to
address the DMD algorithm, presents a pedagogical and comprehensive approach to all aspects of DMD currently
developed or under development; blends theoretical development, example codes, and applications to showcase the
theory and its many innovations and uses; highlights the numerous innovations around the DMD algorithm and
demonstrates its efficacy using example problems from engineering and the physical and biological sciences; and
provides extensive MATLAB code, data for intuitive examples of key methods, and graphical presentations.
This book focuses on the constructive and practical aspects of spectral methods. It rigorously examines the most
important qualities as well as drawbacks of spectral methods in the context of numerical methods devoted to solve nonstandard eigenvalue problems. In addition, the book also considers some nonlinear singularly perturbed boundary value
problems along with eigenproblems obtained by their linearization around constant solutions. The book is mathematical,
poising problems in their proper function spaces, but its emphasis is on algorithms and practical difficulties. The range of
applications is quite large. High order eigenvalue problems are frequently beset with numerical ill conditioning problems.
The book describes a wide variety of successful modifications to standard algorithms that greatly mitigate these
problems. In addition, the book makes heavy use of the concept of pseudospectrum, which is highly relevant to
understanding when disaster is imminent in solving eigenvalue problems. It also envisions two classes of applications,
the stability of some elastic structures and the hydrodynamic stability of some parallel shear flows. This book is an ideal
reference text for professionals (researchers) in applied mathematics, computational physics and engineering. It will be
very useful to numerically sophisticated engineers, physicists and chemists. The book can also be used as a textbook in
review courses such as numerical analysis, computational methods in various engineering branches or physics and
computational methods in analysis.
An introduction to the mathematical concepts and techniques needed for the construction and analysis of models in
molecular systems biology. Systems techniques are integral to current research in molecular cell biology, and systemlevel investigations are often accompanied by mathematical models. These models serve as working hypotheses: they
help us to understand and predict the behavior of complex systems. This book offers an introduction to mathematical
concepts and techniques needed for the construction and interpretation of models in molecular systems biology. It is
accessible to upper-level undergraduate or graduate students in life science or engineering who have some familiarity
with calculus, and will be a useful reference for researchers at all levels. The first four chapters cover the basics of
mathematical modeling in molecular systems biology. The last four chapters address specific biological domains, treating
modeling of metabolic networks, of signal transduction pathways, of gene regulatory networks, and of electrophysiology
and neuronal action potentials. Chapters 3–8 end with optional sections that address more specialized modeling topics.
Exercises, solvable with pen-and-paper calculations, appear throughout the text to encourage interaction with the
mathematical techniques. More involved end-of-chapter problem sets require computational software. Appendixes
provide a review of basic concepts of molecular biology, additional mathematical background material, and tutorials for
two computational software packages (XPPAUT and MATLAB) that can be used for model simulation and analysis.
This text is a rigorous, detailed introduction to real analysis that presents the fundamentals with clear exposition and
carefully written definitions, theorems, and proofs. It is organized in a distinctive, flexible way that would make it equally
appropriate to undergraduate mathematics majors who want to continue in mathematics, and to future mathematics
teachers who want to understand the theory behind calculus. The Real Numbers and Real Analysis will serve as an
excellent one-semester text for undergraduates majoring in mathematics, and for students in mathematics education who
want a thorough understanding of the theory behind the real number system and calculus.
Market_Desc: Engineers and other fields that use mathematical concepts Special Features: " Focuses on the theory and the
practical applications of Differential Equations as they apply to engineering and the sciences" Emphasizes the methods of solution,
analysis, and approximation" Uses technology, illustrations, and problem sets to develop an intuitive understanding of the material"
Traces the development of the discipline and identifies outstanding individual contributions" Builds the foundation for
understanding more advanced mathematical concepts About The Book: Written from the perspective of the applied
mathematician, the latest edition of this bestselling book focuses on the theory and practical applications of Differential Equations
to engineering and the sciences. Emphasis is placed on the methods of solution, analysis, and approximation. Use of technology,
illustrations, and problem sets help readers develop an intuitive understanding of the material. Historical footnotes trace the
development of the discipline and identify outstanding individual contributions. This book builds the foundation for anyone who
needs to learn differential equations and then progress to more advanced studies
Updated to textbook form by popular demand, this second edition discusses diverse mathematical models used in economics,
ecology, and the environmental sciences with emphasis on control and optimization. It is intended for graduate and upperundergraduate course use, however, applied mathematicians, industry practitioners, and a vast number of interdisciplinary
academics will find the presentation highly useful. Core topics of this text are: · Economic growth and technological development ·
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Population dynamics and human impact on the environment · Resource extraction and scarcity · Air and water contamination ·
Rational management of the economy and environment · Climate change and global dynamics The step-by-step approach taken is
problem-based and easy to follow. The authors aptly demonstrate that the same models may be used to describe different
economic and environmental processes and that similar investigation techniques are applicable to analyze various models.
Instructors will appreciate the substantial flexibility that this text allows while designing their own syllabus. Chapters are essentially
self-contained and may be covered in full, in part, and in any order. Appropriate one- and two-semester courses include, but are
not limited to, Applied Mathematical Modeling, Mathematical Methods in Economics and Environment, Models of Biological
Systems, Applied Optimization Models, and Environmental Models. Prerequisites for the courses are Calculus and, preferably,
Differential Equations.
Never HIGHLIGHT a Book Again! Virtually all testable terms, concepts, persons, places, and events are included. Cram101
Textbook Outlines gives all of the outlines, highlights, notes for your textbook with optional online practice tests. Only Cram101
Outlines are Textbook Specific. Cram101 is NOT the Textbook. Accompanys: 9780470383346
This book on mathematical modeling of biological processes includes a wide selection of biological topics that demonstrate the
power of mathematics and computational codes in setting up biological processes with a rigorous and predictive framework.
Topics include: enzyme dynamics, spread of disease, harvesting bacteria, competition among live species, neuronal oscillations,
transport of neurofilaments in axon, cancer and cancer therapy, and granulomas. Complete with a description of the biological
background and biological question that requires the use of mathematics, this book is developed for graduate students and
advanced undergraduate students with only basic knowledge of ordinary differential equations and partial differential equations;
background in biology is not required. Students will gain knowledge on how to program with MATLAB without previous
programming experience and how to use codes in order to test biological hypothesis.
This revision of Boyce & DiPrima's market-leading text maintains its classic strengths: a contemporary approach with flexible
chapter construction, clear exposition, and outstanding problems. Like previous editions, this revision is written from the viewpoint
of the applied mathematician, focusing both on the theory and the practical applications of Differential Equations and Boundary
Value Problems as they apply to engineering and the sciences. A perennial best seller designed for engineers and scientists who
need to use Elementary Differential Equations in their work and studies. Covers all the essential topics on differential equations,
including series solutions, Laplace transforms, systems of equations, numerical methods and phase plane methods. Offers clear
explanations detailed with many current examples. Before you buy, make sure you are getting the best value and all the learning
tools you'll need to succeed in your course. If your professor requires eGrade Plus, you can purchase it here, with your text at no
additional cost. With this special eGrade Plus package you get the new text- - no highlighting, no missing pages, no food stains- and a registration code to "eGrade Plus, a suite of effective learning tools to help you get a better grade. All this, in one convenient
package! eGrade Plus gives you: A complete online version of the textbook Over 500 homework questions from the text rendered
algorithmically with full hints and solutions Chapter Reviews, which summarize the main points and highlight key ideas in each
chapter Student Solutions Manual Technology Manuals for Maple, Mathematica, and MatLa Link to JustAsk! eGradePlus is a
powerful online tool that provides students with an integrated suite of teaching and learning resources and an online version of the
text in one easy-to-use website.
Providing a practical exposition of the elementary theory of differential equations for the applied mathematician and considerable
material on methods of solution, analysis, and approximation that prove useful in a wide range of applications, this text is written
primarily for the undergraduate student of mathematics, science, or engineering who has a two-to-three semester working
knowledge of calculus with some familiarity with matrices. --from Preface (p. ix).
This book is an introductory graduate-level textbook on the theory of smooth manifolds. Its goal is to familiarize students with the
tools they will need in order to use manifolds in mathematical or scientific research--- smooth structures, tangent vectors and
covectors, vector bundles, immersed and embedded submanifolds, tensors, differential forms, de Rham cohomology, vector fields,
flows, foliations, Lie derivatives, Lie groups, Lie algebras, and more. The approach is as concrete as possible, with pictures and
intuitive discussions of how one should think geometrically about the abstract concepts, while making full use of the powerful tools
that modern mathematics has to offer. This second edition has been extensively revised and clarified, and the topics have been
substantially rearranged. The book now introduces the two most important analytic tools, the rank theorem and the fundamental
theorem on flows, much earlier so that they can be used throughout the book. A few new topics have been added, notably Sard’s
theorem and transversality, a proof that infinitesimal Lie group actions generate global group actions, a more thorough study of
first-order partial differential equations, a brief treatment of degree theory for smooth maps between compact manifolds, and an
introduction to contact structures. Prerequisites include a solid acquaintance with general topology, the fundamental group, and
covering spaces, as well as basic undergraduate linear algebra and real analysis.
The second edition of Mathematics as a Laboratory Tool reflects the growing impact that computational science is having on the
career choices made by undergraduate science and engineering students. The focus is on dynamics and the effects of time delays
and stochastic perturbations noise on the regulation provided by feedback control systems. The concepts are illustrated with
applications to gene regulatory networks, motor control, neuroscience and population biology. The presentation in the first edition
has been extended to include discussions of neuronal excitability and bursting, multistability, microchaos, Bayesian inference,
second-order delay differential equations, and the semi-discretization method for the numerical integration of delay differential
equations. Every effort has been made to ensure that the material is accessible to those with a background in calculus. The text
provides advanced mathematical concepts such as the Laplace and Fourier integral transforms in the form of Tools. Bayesian
inference is introduced using a number of detective-type scenarios including the Monty Hall problem. Review: "Based on the
authors' experience teaching biology students, this book introduces a wide range of mathematical techniques in a lively and
engaging style. Examples drawn from the authors' experimental and neurological studies provide a rich source of material for
computer laboratories that solidify the concepts. The book will be an invaluable resource for biology students and scientists
interested in practical applications of mathematics to analyze mechanisms of complex biological rhythms." (Leon Glass, McGill
University, 2013).
This self-contained book gives a detailed treatment of optimal control theory that enables readers to formulate and solve optimal
control problems. With a strong emphasis on problem solving, it provides all the necessary mathematical analyses and derivations
of important results, including multiplier theorems and Pontryagin's principle. The text presents various examples and basic
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concepts of optimal control and describes important numerical methods and computational algorithms for solving a wide range of
optimal control problems, including periodic processes.
A fresh, forward-looking undergraduate textbook that treats the finite element method and classical Fourier series method with
equal emphasis.
The 10th edition of Elementary Differential Equations and Boundary Value Problems, like its predecessors, is written from the
viewpoint of the applied mathematician, whose interest in differential equations may sometimes be quite theoretical, sometimes
intensely practical, and often somewhere in between. The authors have sought to combine a sound and accurate (but not abstract)
exposition of the elementary theory of differential equations with considerable material on methods of solution, analysis, and
approximation that have proved useful in a wide variety of applications. While the general structure of the book remains
unchanged, some notable changes have been made to improve the clarity and readability of basic material about differential
equations and their applications. In addition to expanded explanations, the 10th edition includes new problems, updated figures
and examples to help motivate students. The book is written primarily for undergraduate students of mathematics, science, or
engineering, who typically take a course on differential equations during their first or second year of study. The main prerequisite
for reading the book is a working knowledge of calculus, gained from a normal two or three semester course sequence or its
equivalent. Some familiarity with matrices will also be helpful in the chapters on systems of differential equations. WileyPLUS sold
separately from text.
The Calculus Consortium’s focus on the “Rule of Four” (viewing problems graphically, numerically, symbolically, and verbally)
has become an integral part of teaching calculus in a way that promotes critical thinking to reveal solutions to mathematical
problems. Their approach reinforces the conceptual understanding necessary to reduce complicated problems to simple
procedures without losing sight of the practical value of mathematics. In this edition, the authors continue their focus on introducing
different perspectives for students with an increased emphasis on active learning in a ‘flipped’ classroom. The 8th edition of
Calculus: Single and Multivariable features a variety of problems with applications from the physical sciences, health, biology,
engineering, and economics, allowing for engagement across multiple majors. The Consortium brings Calculus to (real) life with
current, relevant examples and a focus on active learning.
Beneficial to both beginning students and researchers, Asymptotic Analysis and Perturbation Theory immediately introduces
asymptotic notation and then applies this tool to familiar problems, including limits, inverse functions, and integrals. Suitable for
those who have completed the standard calculus sequence, the book assumes no prior knowledge o
Elementary Differential EquationsWiley
This volume is devoted to Joseph A. (Joe) Ball’s contributions to operator theory and its applications and in celebration of his
seventieth birthday. Joe Ball’s career spans over four and a half decades, starting with his work on model theory and related
topics for non-contractions and operators on multiply connected domains. Later on, more applied operator theory themes
appeared in his work, involving factorization and interpolation for operator-valued functions, with extensive applications in system
and control theory. He has worked on nonlinear control, time-varying systems and, more recently, on multidimensional systems
and noncommutative H?-theory on the unit ball and polydisk, and more general domains, and these are only the main themes in
his vast oeuvre. Fourteen research papers constitute the core of this volume, written by mathematicians who have collaborated
with Joe or have been influenced by his vast mathematical work. A curriculum vitae, a publications list and a list of Joe Ball’s PhD
students are included in this volume, as well as personal reminiscences by colleagues and friends. Contributions by Yu. M.
Arlinskii, S. Hassi, M. Augat, J. W. Helton, I. Klep, S. McCullough, S. Balasubramanian, U. Wijesooriya, N. Cohen, Q. Fang, S.
Gorai, J. Sarkar, G. J. Groenewald, S. ter Horst, J. Jaftha, A. C. M. Ran, M.A. Kaashoek, F. van Schagen, A. Kheifets, Z. A.
Lykova, N. J. Young, A. E. Ajibo, R. T. W. Martin, A. Ramanantoanina, M.-J. Y. Ou, H. J. Woerdeman, A. van der Schaft, A.
Tannenbaum, T. T. Georgiou, J. O. Deasy and L. Norton.
As the open-source and free competitor to expensive software like MapleTM, Mathematica®, Magma, and MATLAB®, Sage offers
anyone with access to a web browser the ability to use cutting-edge mathematical software and display his or her results for
others, often with stunning graphics. This book is a gentle introduction to Sage for undergraduate students toward the end of
Calculus II (single-variable integral calculus) or higher-level course work such as Multivariate Calculus, Differential Equations,
Linear Algebra, or Math Modeling. The book assumes no background in computer science, but the reader who finishes the book
will have learned about half of a first semester Computer Science I course, including large parts of the Python programming
language. The audience of the book is not only math majors, but also physics, engineering, finance, statistics, chemistry, and
computer science majors.
An important resource that provides an overview of mathematical modelling Mathematical Modelling offers a comprehensive guide
to both analytical and computational aspects of mathematical modelling that encompasses a wide range of subjects. The authors
provide an overview of the basic concepts of mathematical modelling and review the relevant topics from differential equations and
linear algebra. The text explores the various types of mathematical models, and includes a range of examples that help to describe
a variety of techniques from dynamical systems theory. The book’s analytical techniques examine compartmental modelling,
stability, bifurcation, discretization, and fixed-point analysis. The theoretical analyses involve systems of ordinary differential
equations for deterministic models. The text also contains information on concepts of probability and random variables as the
requirements of stochastic processes. In addition, the authors describe algorithms for computer simulation of both deterministic
and stochastic models, and review a number of well-known models that illustrate their application in different fields of study. This
important resource: Includes a broad spectrum of models that fall under deterministic and stochastic classes and discusses them
in both continuous and discrete forms Demonstrates the wide spectrum of problems that can be addressed through mathematical
modelling based on fundamental tools and techniques in applied mathematics and statistics Contains an appendix that reveals the
overall approach that can be taken to solve exercises in different chapters Offers many exercises to help better understand the
modelling process Written for graduate students in applied mathematics, instructors, and professionals using mathematical
modelling for research and training purposes, Mathematical Modelling: A Graduate Textbook covers a broad range of analytical
and computational aspects of mathematical modelling.
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