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Any student wishing to solve problems via mathematical modelling will find that this book provides an excellent introduction to the
subject.
This book contains almost 450 exercises, all with complete solutions; it provides supplementary examples, counter-examples, and
applications for the basic notions usually presented in an introductory course in Functional Analysis. Three comprehensive
sections cover the broad topic of functional analysis. A large number of exercises on the weak topologies is included.
A one–of–a–kind guide to using deterministic and probabilistic methods for solving problems in the biological sciences Highlighting
the growing relevance of quantitative techniques in scientific research, Mathematical Methods in Biology provides an accessible
presentation of the broad range of important mathematical methods for solving problems in the biological sciences. The book
reveals the growing connections between mathematics and biology through clear explanations and specific, interesting problems
from areas such as population dynamics, foraging theory, and life history theory. The authors begin with an introduction and
review of mathematical tools that are employed in subsequent chapters, including biological modeling, calculus, differential
equations, dimensionless variables, and descriptive statistics. The following chapters examine standard discrete and continuous
models using matrix algebra as well as difference and differential equations. Finally, the book outlines probability, statistics, and
stochastic methods as well as material on bootstrapping and stochastic differential equations, which is a unique approach that is
not offered in other literature on the topic. In order to demonstrate the application of mathematical methods to the biological
sciences, the authors provide focused examples from the field of theoretical ecology, which serve as an accessible context for
study while also demonstrating mathematical skills that are applicable to many other areas in the life sciences. The book?s
algorithms are illustrated using MATLAB®, but can also be replicated using other software packages, including R, Mathematica®,
and Maple; however, the text does not require any single computer algebra package. Each chapter contains numerous exercises
and problems that range in difficulty, from the basic to more challenging, to assist readers with building their problem–solving skills.
Selected solutions are included at the back of the book, and a related Web site features supplemental material for further study.
Extensively class–tested to ensure an easy–to–follow format, Mathematical Methods in Biology is an excellent book for
mathematics and biology courses at the upper–undergraduate and graduate levels. It also serves as a valuable reference for
researchers and professionals working in the fields of biology, ecology, and biomathematics.
' Written by the founders of the new and expanding field of numerical algebraic geometry, this is the first book that uses an
algebraic-geometric approach to the numerical solution of polynomial systems and also the first one to treat numerical methods for
finding positive dimensional solution sets. The text covers the full theory from methods developed for isolated solutions in the
1980's to the most recent research on positive dimensional sets. Contents:Background:Polynomial SystemsHomotopy
ContinuationProjective SpacesGenericity and Probability OnePolynomials of One VariableOther MethodsIsolated
Solutions:Coefficient-Parameter HomotopyPolynomial StructuresCase StudiesEndpoint EstimationChecking Results and Other
Implementation TipsPositive Dimensional Solutions:Basic Algebraic GeometryBasic Numerical Algebraic GeometryA Cascade
Algorithm for Witness SupersetsThe Numerical Irreducible DecompositionThe Intersection of Algebraic SetsAppendices:Algebraic
GeometrySoftware for Polynomial ContinuationHomLab User's Guide Readership: Graduate students and researchers in applied
mathematics and mechanical engineering. Keywords:Polynomial Systems;Numerical Methods;Homotopy Methods;Mechanical
Engineering;Numerical Algebraic Geometry;Kinematics;RoboticsKey Features:Useful introduction to the field for graduate students
and researchers in related areasIncludes exercises suitable for classroom use and self-studyIncludes Matlab software to illustrate
the methodIncludes many graphical illustrationsIncludes a detailed summary of useful results from algebraic
geometryReviews:“The text is written in a very smooth and intelligent form, yielding a readable book whose contents are
accessible to a wide class of readers, even to undergraduate students, provided that they accept that some delicate points of
some of the proofs could be omitted. Its readability and fast access to the core of the book makes it recommendable as a pleasant
read.”Mathematical Reviews “This is an excellent book on numerical solutions of polynomials systems for engineers, scientists
and numerical analysts. As pioneers of the field of numerical algebraic geometry, the authors have provided a comprehensive
summary of ideas, methods, problems of numerical algebraic geometry and applications to solving polynomial systems. Through
the book readers will experience the authors' original ideas, contributions and their techniques in handling practical problems …
Many interesting examples from engineering and science have been used throughout the book. Also the exercises are well
designed in line with the content, along with the algorithms, sample programs in Matlab and author's own software 'HOMLAB' for
polynomial continuation. This is a remarkable book that I recommend to engineers, scientists, researchers, professionals and
students, and particularly numerical analysts who will benefit from the rapid development of numerical algebraic
geometry.”Zentralblatt MATH '
Mathematical Modeling for Society and Biology engagingly relates mathematics to compelling real-life problems in biology and
contemporary society. It shows how mathematical tools can be used to gain insight into these modern, common problems to
provide effective, real solutions. Beltrami's creative, non-threatening approach draws on a wealth of interesting examples
pertaining to current social and biological issues. Central ideas appear again in different contexts throughout the book, showing
the general unity of the modeling process. The models are strikingly novel and based on issues of real concern. Most have never
appeared in book form. Through the relevance of these models mathematics becomes not just figures and numbers, but a means
to a more refined understanding of the world.
"Krantz is a very prolific writer. He ... creates excellent examples and problem sets." —Albert Boggess, Professor and Director of
the School of Mathematics and Statistical Sciences, Arizona State University, Tempe, USA Designed for a one- or two-semester
undergraduate course, Differential Equations: Theory, Technique and Practice, Second Edition educates a new generation of
mathematical scientists and engineers on differential equations. This edition continues to emphasize examples and mathematical
modeling as well as promote analytical thinking to help students in future studies. New to the Second Edition Improved exercise
sets and examples Reorganized material on numerical techniques Enriched presentation of predator-prey problems Updated
material on nonlinear differential equations and dynamical systems A new appendix that reviews linear algebra In each chapter,
lively historical notes and mathematical nuggets enhance students’ reading experience by offering perspectives on the lives of
significant contributors to the discipline. "Anatomy of an Application" sections highlight rich applications from engineering, physics,
and applied science. Problems for review and discovery also give students some open-ended material for exploration and further
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This text presents the concepts of higher algebra in a comprehensive and modern way for self-study and as a basis for a
high-level undergraduate course. The author is one of the preeminent researchers in this field and brings the reader up to
the recent frontiers of research including never-before-published material. From the table of contents: - Groups: Monoids
and Groups - Cauchyís Theorem - Normal Subgroups - Classifying Groups - Finite Abelian Groups - Generators and
Relations - When Is a Group a Group? (Cayley's Theorem) - Sylow Subgroups - Solvable Groups - Rings and
Polynomials: An Introduction to Rings - The Structure Theory of Rings - The Field of Fractions - Polynomials and
Euclidean Domains - Principal Ideal Domains - Famous Results from Number Theory - I Fields: Field Extensions - Finite
Fields - The Galois Correspondence - Applications of the Galois Correspondence - Solving Equations by Radicals Transcendental Numbers: e and p - Skew Field Theory - Each chapter includes a set of exercises
Planned, developed and written by practising classroom teachers with a wide variety of experience in schools, this maths
course has been designed to be enjoyable and motivating for pupils and teachers. The course is open and accessible to
pupils of all abilities and backgrounds, and is differentiated to provide material which is appropriate for all pupils. It
provides spiral coverage of the curriculum ehich involves regular revisiting of key concepts to promote familiarity through
practice. This book, designed for the higher level of the GCSE, adheres to the Edexcel specification.
A practical hands-on guide to improving the teaching of mathematics. Provides a collection of cases that blend important
mathematics content with the real complexities of school and classroom life.
This book grew out of lecture notes I used in a course on difference equations that I taught at Trinity University for the
past five years. The classes were largely pop ulated by juniors and seniors majoring in Mathematics, Engineering,
Chemistry, Computer Science, and Physics. This book is intended to be used as a textbook for a course on difference
equations at the level of both advanced undergraduate and beginning graduate. It may also be used as a supplement for
engineering courses on discrete systems and control theory. The main prerequisites for most of the material in this book
are calculus and linear algebra. However, some topics in later chapters may require some rudiments of advanced
calculus. Since many of the chapters in the book are independent, the instructor has great flexibility in choosing topics for
the first one-semester course. A diagram showing the interdependence of the chapters in the book appears following the
preface. This book presents the current state of affairs in many areas such as stability, Z-transform, asymptoticity,
oscillations and control theory. However, this book is by no means encyclopedic and does not contain many important
topics, such as Numerical Analysis, Combinatorics, Special functions and orthogonal polyno mials, boundary value
problems, partial difference equations, chaos theory, and fractals. The nonselection of these topics is dictated not only by
the limitations imposed by the elementary nature of this book, but also by the research interest (or lack thereof) of the
author.
A book on an advanced level that exposes the reader to the fascinating field of differential equations and provides a
ready access to an up-to-date state of this art is of immense value. This book presents a variety of techniques that are
employed in the theory of nonlinear boundary value problems. For example, the following are discussed: methods that
involve differential inequalities; shooting and angular function techniques; functional analytic approaches; topological
methods.
Modern Mathematics: Made Simple presents topics in modern mathematics, from elementary mathematical logic and
switching circuits to multibase arithmetic and finite systems. Sets and relations, vectors and matrices, tesselations, and
linear programming are also discussed. Comprised of 12 chapters, this book begins with an introduction to sets and basic
operations on sets, as well as solving problems with Venn diagrams. The discussion then turns to elementary
mathematical logic, with emphasis on inductive and deductive reasoning; conjunctions and disjunctions; compound
statements and conditional statements; and biconditional sentences. Subsequent chapters focus on switching circuits;
multibase arithmetic; finite systems; relations, vectors, and matrices; tessellations; and linear programming. The book
concludes with an analysis of motion geometry and rubber sheet geometry, paying particular attention to radial
enlargement and composite reflections as well as topological equivalence, networks for maps, and incidence matrices.
This monograph is intended for students, parents, and teachers who are interested in modern mathematics.
This book was the first and remains the only book to give a comprehensive treatment of the behavior of linear or nonlinear systems when
they are connected in a closed-loop fashion, with the output of one system forming the input of the other. The study of the stability of such
systems requires one to draw upon several branches of mathematics but most notably functional analysis. Feedback Systems: Input-Output
Properties includes the most basic concepts of matrices and norms, the important fundamental theorems in input-output stability, and the
requisite background material in advanced topics such as the small gain theorem and the passivity theorem. Audience: advanced graduate
students and researchers in control theory, dynamical systems, and ordinary and partial differential equations.
This book is an often-requested reprint of two classic texts by H. Haken: "Synergetics. An Introduction" and "Advanced Synergetics".
Synergetics, an interdisciplinary research program initiated by H. Haken in 1969, deals with the systematic and methodological approach to
the rapidly growing field of complexity. Going well beyond qualitative analogies between complex systems in fields as diverse as physics,
chemistry, biology, sociology and economics, Synergetics uses tools from theoretical physics and mathematics to construct an unifying
framework within which quantitative descriptions of complex, self-organizing systems can be made. This may well explain the timelessness of
H. Haken's original texts on this topic, which are now recognized as landmarks in the field of complex systems. They provide both the
beginning graduate student and the seasoned researcher with solid knowledge of the basic concepts and mathematical tools. Moreover, they
admirably convey the spirit of the pioneering work by the founder of Synergetics through the essential applications contained herein that have
lost nothing of their paradigmatic character since they were conceived.
The material in this book was first presented as a one-semester course in Relia bility Theory and Preventive Maintenance for M.Sc. students
of the Industrial Engineering Department of Ben Gurion University in the 1997/98 and 1998/99 academic years. Engineering students are
mainly interested in the applied part of this theory. The value of preventive maintenance theory lies in the possibility of its imple mentation,
which crucially depends on how we handle statistical reliability data. The very nature of the object of reliability theory - system lifetime makes it extremely difficult to collect large amounts of data. The data available are usu ally incomplete, e.g. heavily censored. Thus, the
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desire to make the course material more applicable led me to include in the course topics such as mod eling system lifetime distributions
(Chaps. 1,2) and the maximum likelihood techniques for lifetime data processing (Chap. 3). A course in the theory of statistics is aprerequisite
for these lectures. Stan dard courses usually pay very little attention to the techniques needed for our purpose. A short summary of them is
given in Chap. 3, including widely used probability plotting. Chapter 4 describes the most useful and popular models of preventive main
tenance and replacement. Some practical aspects of applying these models are addressed, such as treating uncertainty in the data, the role
of data contamina tion and the opportunistic scheduling of maintenance activities.
Known for its accessible, precise approach, Epp's DISCRETE MATHEMATICS WITH APPLICATIONS, 5th Edition, introduces discrete
mathematics with clarity and precision. Coverage emphasizes the major themes of discrete mathematics as well as the reasoning that
underlies mathematical thought. Students learn to think abstractly as they study the ideas of logic and proof. While learning about logic
circuits and computer addition, algorithm analysis, recursive thinking, computability, automata, cryptography and combinatorics, students
discover that ideas of discrete mathematics underlie and are essential to today’s science and technology. The author’s emphasis on
reasoning provides a foundation for computer science and upper-level mathematics courses. Important Notice: Media content referenced
within the product description or the product text may not be available in the ebook version.
This solutions manual for Lang’s Undergraduate Analysis provides worked-out solutions for all problems in the text. They include enough
detail so that a student can fill in the intervening details between any pair of steps.
Boundary Element Analysis: Theory and Programming introduces the theory behind the boundary element method and its computer
applications. The author uses Cartesian tensor notation throughout the book and includes the steps involved in deriving many of the
equations. The text includes computer programs in Fortran 77 for elastostatic, plate bending, and free and forced vibration problems with
detailed descriptions of the code.

Exploring ODEs is a textbook of ordinary differential equations for advanced undergraduates, graduate students,
scientists, and engineers. It is unlike other books in this field in that each concept is illustrated numerically via a few lines
of Chebfun code. There are about 400 computer-generated figures in all, and Appendix B presents 100 more examples
as templates for further exploration.
Many books in linear algebra focus purely on getting students through exams, but this text explains both the how and the
why of linear algebra and enables students to begin thinking like mathematicians. The author demonstrates how different
topics (geometry, abstract algebra, numerical analysis, physics) make use of vectors in different ways and how these
ways are connected, preparing students for further work in these areas. The book is packed with hundreds of exercises
ranging from the routine to the challenging. Sketch solutions of the easier exercises are available online.
Resources for Teaching Discrete Mathematics presents nineteen classroom tested projects complete with student
handouts, solutions, and notes to the instructor. Topics range from a first day activity that motivates proofs to applications
of discrete mathematics to chemistry, biology, and data storage. Other projects provide: supplementary material on
classic topics such as the towers of Hanoi and the Josephus problem, how to use a calculator to explore various course
topics, how to employ Cuisenaire rods to examine the Fibonacci numbers and other sequences, and how you can use
plastic pipes to create a geodesic dome. The book contains eleven history modules that allow students to explore topics
in their original context. Sources range from eleventh century Chinese figures that prompted Leibniz to write on binary
arithmetic, to a 1959 article on automata theory. Excerpts include: Pascal's "Treatise on the Arithmetical Triangle,"
Hamilton's "Account of the Icosian Game," and Cantor's (translated) "Contributions to the Founding of the Theory of
Transfinite Numbers." Five articles complete the book. Three address extensions of standard discrete mathematics
content: an exploration of historical counting problems with attention to discovering formulas, a discussion of how
computers store graphs, and a survey connecting the principle of inclusion-exclusion to Möbius inversion. Finally, there
are two articles on pedagogy specifically related to discrete mathematics courses: a summary of adapting a group
discovery method to larger classes, and a discussion of using logic in encouraging students to construct proofs.
Diagramming and process are important topics in today’s software development world, as the UML diagramming
language has come to be almost universally accepted. Yet process is necessary; by themselves, diagrams are of little
use. Use Case Driven Object Modeling with UML - Theory and Practice combines the notation of UML with a lightweight
but effective process - the ICONIX process - for designing and developing software systems. ICONIX has developed a
growing following over the years. Sitting between the free-for-all of Extreme Programming and overly rigid processes
such as RUP, ICONIX offers just enough structure to be successful.
Number theory, the branch of mathematics that studies the properties of the integers, is a repository of interesting and
quite varied problems, sometimes impossibly difficult ones. In this book, the authors have gathered together a collection
of problems from various topics in number theory that they find beautiful, intriguing, and from a certain point of view
instructive.
Barron’s Math 360: Pre-Calculus is your complete go-to guide for everything pre-calculus This comprehensive guide is
an essential resource for: High school and college courses Homeschooling Virtual Learning Learning pods Inside you’ll
find: Comprehensive Content Review: Begin your study with the basic building blocks of pre-calculus and build as you
go. Topics include, algebraic methods, functions and graphs, complex numbers, polynomial and rational functions, and
much more. Effective Organization: Topic organization and simple lesson formats break down the subject matter into
manageable learning modules that help guide a successful study plan customized to your needs. Clear Examples and
Illustrations: Easy-to-follow explanations, hundreds of helpful illustrations, and numerous step-by-step examples make
this book ideal for self-study and rapid learning. Practice Exercises: Each chapter ends with practice exercises designed
to reinforce and extend key skills and concepts. These checkup exercises, along with the answers and solutions, will help
you assess your understanding and monitor your progress. Access to Online Practice: Take your learning online for 50
practice questions designed to test your knowledge with automated scoring to show you how far you have come.
This book presents a thorough explanation of the notation of summation, some unusual material on inequalities, an extended treatment of
mathematical induction, and basic probability theory (including the explanation that all gambling systems must fail). It also contains a
complete treatment of vector algebra (including the dot and cross product). This is usually reserved for a calculus course, but is properly
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algebra, and so belongs in any algebra book.Since this book deals with algebra from A to Z, it starts at the beginning with the arithmetic of the
counting numbers and their extensions, i.e. the negative numbers and the rational numbers. However, these very elementary items are
treated from an advanced point of view. The teacher should assign the first three chapters as outside reading, using only one day per chapter
for classroom discussion.The remaining chapters cover all of the usual topics in college algebra, but they contain many unusual items not
found in the standard college algebra course. As an example, the circle notation for a composite function is now standard material, but this
book explains just why that notation is needed.The book concludes with a presentation of the Peano Axioms. This advanced topic should be
available to all mathematics students, whether they are first year algebra students or are working for a PhD degree.
This fully revised 3rd edition offers an introduction to optimal control theory and its diverse applications in management science and
economics. It brings to students the concept of the maximum principle in continuous, as well as discrete, time by using dynamic programming
and Kuhn-Tucker theory. While some mathematical background is needed, the emphasis of the book is not on mathematical rigor, but on
modeling realistic situations faced in business and economics. The book exploits optimal control theory to the functional areas of
management including finance, production and marketing and to economics of growth and of natural resources. In addition, this new edition
features materials on stochastic Nash and Stackelberg differential games and an adverse selection model in the principal-agent framework.
The book provides exercises for each chapter and answers to selected exercises to help deepen the understanding of the material presented.
Also included are appendices comprised of supplementary material on the solution of differential equations, the calculus of variations and its
relationships to the maximum principle, and special topics including the Kalman filter, certainty equivalence, singular control, a global saddle
point theorem, Sethi-Skiba points, and distributed parameter systems. Optimal control methods are used to determine optimal ways to control
a dynamic system. The theoretical work in this field serves as a foundation for the book, which the author has applied to business
management problems developed from his research and classroom instruction. The new edition has been completely refined and brought up
to date. Ultimately this should continue to be a valuable resource for graduate courses on applied optimal control theory, but also for financial
and industrial engineers, economists, and operational researchers concerned with the application of dynamic optimization in their fields.
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