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applications. Lauded for its extensive computer code
and student-friendly approach, the first edition of
this popular textbook was the first on ordinary
differential equations (ODES) to include
instructions on using MATLAB®, Mathematica®,
and MapleTM. This second edition reflects the
feedback of students and professors who used the
first edition in the classroom. New to the Second
Edition Moves the computer codes to Computer
Labs at the end of each chapter, which gives
professors flexibility in using the technology Covers
linear systemsin their entirety before addressing
applications to nonlinear systems I ncorporates the
latest versions of MATLAB, Maple, and

Courier Corporation

A Coursein Ordinary Differential Equations,
Second Edition teaches students how to use
analytical and numerical solution methodsin
typical engineering, physics, and mathematics
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Mathematica Includes new sections on complex
variables, the exponential response formulafor
solving nonhomogeneous equations, forced
vibrations, and nondimensionalization Highlights
new applications and modeling in many fields
Presents exercise sets that progressin difficulty
Contains color graphs to help students better
understand crucia conceptsin ODEs Provides
updated and expanded projects in each chapter
Suitable for afirst undergraduate course, the book
includes all the basics necessary to prepare students
for their future studies in mathematics, engineering,
and the sciences. It presents the syntax from
MATLAB, Maple, and Mathematicato give
students a better grasp of the theory and gain more
insight into real-world problems. Along with
covering traditional topics, the text describes a
number of modern topics, such as direction fields,
phase lines, the Runge-K utta method, and
epidemiological and ecological models. It also
explains concepts from linear algebra so that
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students acquire a thorough understanding of

differential equations.

Ordinary Differential Equations American
Mathematical Soc.

Introductory Differential Equations,
Fourth Edition, offers both narrative
explanations and robust sample problems
for a first semester course in introductory
ordinary differential equations (including
Laplace transforms) and a second course
in Fourier series and boundary value
problems. The book provides the
foundations to assist students in learning
not only how to read and understand
differential equations, but also how to
read technical material in more advanced
texts as they progress through their
studies. This text is for courses that are
typically called (Introductory) Differential
Equations, (Introductory) Partial
Differential Equations, Applied
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Mathematics, and Fourier Series. It follows students in learning how to read technical

a traditional approach and includes
ancillaries like Differential Equations with
Mathematica and/or Differential Equations
with Maple. Because many students need
a lot of pencil-and-paper practice to
master the essential concepts, the
exercise sets are particularly
comprehensive with a wide array of
exercises ranging from straightforward to
challenging. There are also new
applications and extended projects made
relevant to everyday life through the use
of examples in a broad range of contexts.
This book will be of interest to
undergraduates in math, biology,
chemistry, economics, environmental
sciences, physics, computer science and
engineering. Provides the foundations to
assist students in learning how to read and
understand the subject, but also helps
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material in more advanced texts as they
progress through their studies Exercise
sets are particularly comprehensive with a
wide range of exercises ranging from
straightforward to challenging Includes
new applications and extended projects
made relevant to "everyday life" through
the use of examples in a broad range of
contexts Accessible approach with applied
examples and will be good for non-math
students, as well as for undergrad classes
Springer Science & Business Media

A Second Course in Elementary Differential
Equations deals with norms, metric spaces,
completeness, inner products, and an
asymptotic behavior in a natural setting for
solving problems in differential equations. The
book reviews linear algebra, constant coefficient
case, repeated eigenvalues, and the
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employment of the Putzer algorithm for intended for mathematics or physics students
nondiagonalizable coefficient matrix. The text engaged in ordinary differential equations, and

describes, in geometrical and in an intuitive for biologists, engineers, economists, or chemists
approach, Liapunov stability, qualitative who need to master the prerequisites for a
behavior, the phase plane concepts, polar graduate course in mathematics.

coordinate techniques, limit cycles, the A Course in Ordinary Differential Equations
Poincaré -Bendixson theorem. The book Elsevier

explores, in an analytical procedure, the Ordinary differential equations (ODEs) and
existence and uniqueness theorems, metric linear algebra are foundational postcalculus
spaces, operators, contraction mapping mathematics courses in the sciences. The goal

theorem, and initial value problems. The
contraction mapping theorem concerns
operators that map a given metric space into
itself, in which, where an element of the metric .
space M, an operator merely associates with it a solving linear systems of QDES' A c_omputer
unique element of M. The text also tackles inner algebra §ystem IS usgd for_ |n.termed|ate
products, orthogonality, bifurcation, as well as  c@lculations (Gaussian elimination,

linear boundary value problems, (particularly ~ cOmplicated integrals, etc.); however, the text
the Sturm-Liouville problem). The book is is not tailored toward a particular

of this text is to help students master both
subject areas in a one-semester course. Linear
algebra is developed first, with an eye toward
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system.+ Ordinary Differential Equations and equations, complex-valued solutions,
Linear Algebra: A Systems linear differential operators, the Laplace
Approach+ systematically develops the linear transform, Picard's existence theorem,
algebra needed to solve systems of ODEsand and much more. Includes problems and
includes over 15 distinct applications of the  solutions.

theory, many of which are not typically seen in A Textbook on Ordinary Differential

a textbook at this level (e.g., lead poisoning,  Equations American Mathematical Soc.
SIR models, digital filters). It emphasizes This textbook provides a

mathematical modeling and contains group  comprehensive introduction to the
projects at the end of each chapter that allow  qualitative theory of ordinary differential
students to more fully explore the interaction  equations. It includes a discussion of
between the modeling of a system, the solution the existence and uniqueness of

of the model, and the resulting physical solutions, phase portraits, linear
description.+ equations, stability theory, hyperbolicity
An Introduction to Applied Mathematics and equations in the plane. The
Springer Science & Business Media emphasis is primarily on results and
First-rate introduction for methods that allow one to analyze

undergraduates examines first order gualitative properties of the solutions
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without solving the equations explicitly.
The text includes numerous examples
that illustrate in detail the new concepts
and results as well as exercises at the
end of each chapter. The book is also
intended to serve as a bridge to
important topics that are often left out of
a course on ordinary differential
equations. In particular, it provides brief
introductions to bifurcation theory,
center manifolds, normal forms and

Hamiltonian systems.

A First Course in Partial Differential Equations
Courier Corporation

Resources for instructors who adopt this
textbook:Lecture SlidesInstructors' Manual
(complete solutions and supporting
work)Students' Manual (final answers to
computational exercises) Kindly send your
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requests to sales@wspc.com. This textbook
gives an introduction to Partial Differential
Equations (PDEs), for any reader wishing to
learn and understand the basic concepts,
theory, and solution techniques of elementary
PDEs. The only prerequisite is an
undergraduate course in Ordinary Differential
Equations. This work contains a
comprehensive treatment of the standard
second-order linear PDESs, the heat equation,
wave equation, and Laplace's equation. First-
order and some common nonlinear PDEs
arising in the physical and life sciences, with
their solutions, are also covered. This textbook
includes an introduction to Fourier series and
their properties, an introduction to regular
Sturm-Liouville boundary value problems,
special functions of mathematical physics, a
treatment of nonhomogeneous equations and
boundary conditions using methods such as
Duhamel's principle, and an introduction to the
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finite difference technique for the numerical Designed as a text for both under and
approximation of solutions. All results have postgraduate students of mathematics
begn I’.IgOFC.)US|y.JUStIerd or precise references and engineering, A Course in Ordinary
to justifications in more advanced sources have __. . : .
Differential Equations deals with theory

been cited. Appendices providing a i
background in complex analysis and linear and methods of solutions as well as

algebra are also included for readers with applications of ordinary differential
limited prior exposure to those subjects. The  equations. The treatment is lucid and

instructors could create a one- or two-semester
course in PDEs. Students may also study this
material in preparation for a graduate school

transforms and their applications,
Legendre and Bessel functions, and

(masters or doctoral) course in PDEs. The covers all the important numerical
lecture slides, instructors' manual and students' methods for differential equations.
manual is available upon request for all A Short Course in Ordinary Differential
instructors who adopt this book as a course Equations Springer Science & Business
text. Please send your request to Media

sales@wspc.com.
Introduction and Qualitative Theory,
Third Edition Courier Corporation

The first contemporary textbook on
ordinary differential equations (ODES)
to include instructions on MATLAB,
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Mathematica, and Maple A Course in
Ordinary Differential Equations focuses
on applications and methods of
analytical and numerical solutions,
emphasizing approaches used in the
typical engineering, physics, or
mathematics student's field o

The Qualitative Theory of Ordinary
Differential Equations Springer

A Course in Differential Equations with
Boundary Value Problems, 2nd Edition
adds additional content to the author’s
successful A Course on Ordinary
Differential Equations, 2nd Edition. This
text addresses the need when the course
is expanded. The focus of the text is on
applications and methods of solution, both
analytical and numerical, with emphasis on
methods used in the typical engineering,
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physics, or mathematics student’s field of
study. The text provides sufficient problems
so that even the pure math major will be
sufficiently challenged. The authors offer a
very flexible text to meet a variety of
approaches, including a traditional course
on the topic. The text can be used in
courses when partial differential equations
replaces Laplace transforms. There is
sufficient linear algebra in the text so that it
can be used for a course that combines
differential equations and linear algebra.
Most significantly, computer labs are given
in MATLAB®, Mathematica®, and
MapleTM. The book may be used for a
course to introduce and equip the student
with a knowledge of the given software.
Sample course outlines are included.
Features MATLAB®, Mathematica®, and
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MapleTM are incorporated at the end of
each chapter. All three software packages
have parallel code and exercises; There
are numerous problems of varying difficulty
for both the applied and pure math major,
as well as problems for engineering,
physical science and other students. An
appendix that gives the reader a "crash
course" in the three software packages.
Chapter reviews at the end of each chapter
to help the students review Projects at the
end of each chapter that go into detail
about certain topics and introduce new
topics that the students are now ready to
see Answers to most of the odd problems
in the back of the book

Ordinary Differential Equations CRC Press
This brief modern introduction to the
subject of ordinary differential equations
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emphasizes stability theory. Concisely and

lucidly expressed, it is intended as a
supplementary text for advanced
undergraduates or beginning graduate
students who have completed a first course
in ordinary differential equations. The
author begins by developing the notions of
a fundamental system of solutions, the
Wronskian, and the corresponding
fundamental matrix. Subsequent chapters
explore the linear equation with constant
coefficients, stability theory for autonomous
and nonautonomous systems, and the
problems of the existence and uniqueness
of solutions and related topics. Problems at
the end of each chapter and two
Appendixes on special topics enrich the
text.

A Course in Ordinary Differential
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Equations Springer Science & Business
Media

A thorough, systematic first course in
elementary differential equations for
undergraduates in mathematics and
science, requiring only basic calculus for a
background. Includes many exercises and
problems, with answers. Index.

A Course in Differential Equations with

Boundary Value Problems Cengage Learning
Therearemanyexcellenttextsonelementarydi?e

rentialequationsdesignedfor the standard
sophomore course. However, in spite of the
fact that most courses are one semester in
length, the texts have evolved into calculus-
like pres- tations that include a large collection
of methods and applications, packaged with
student manuals, and Web-based notes,
projects, and supplements. All of this comes in
several hundred pages of text with busy
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formats. Most students do not have the time or

desire to read voluminous texts and explore
internet supplements. The format of this
di?erential equations book is di?erent; it is a
one-semester, brief treatment of the basic
ideas, models, and solution methods. Itslimited
coverageplacesitsomewherebetweenanoutline
andadetailedte- book. | have tried to write
concisely, to the point, and in plain language.
Many worked examples and exercises are
included. A student who works through this
primer will have the tools to go to the next level
in applying di?erential eg- tions to problems in
engineering, science, and applied
mathematics. It can give some instructors, who
want more concise coverage, an alternative to
existing texts.

A First Course in the Numerical Analysis of
Differential Equations Springer Science &
Business Media

Unlike most texts in differential equations,
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this textbook gives an early presentation of uniqueness theorem for linear constant

the Laplace transform, which is then used
to motivate and develop many of the
remaining differential equation concepts for
which it is particularly well suited. For
example, the standard solution methods for
constant coefficient linear differential
equations are immediate and simplified,
and solution methods for constant
coefficient systems are streamlined. By
introducing the Laplace transform early in
the text, students become proficient in its
use while at the same time learning the
standard topics in differential equations.
The text also includes proofs of several
important theorems that are not usually
given in introductory texts. These include a
proof of the injectivity of the Laplace
transform and a proof of the existence and
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coefficient differential equations. Along with
its unique traits, this text contains all the
topics needed for a standard three- or four-
hour, sophomore-level differential
equations course for students majoring in
science or engineering. These topics
include: first order differential equations,
general linear differential equations with
constant coefficients, second order linear
differential equations with variable
coefficients, power series methods, and
linear systems of differential equations. It is
assumed that the reader has had the
equivalent of a one-year course in college
calculus.

Ordinary Differential Equations Springer
This book provides a self-contained
introduction to ordinary differential
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equations and dynamical systems
suitable for beginning graduate

are investigated. The second part
introduces the concept of a dynamical

students. The first part begins with some system. The Poincare-Bendixson

simple examples of explicitly solvable
equations and a first glance at
gualitative methods. Then the
fundamental results concerning the
initial value problem are proved:
existence, unigueness, extensibility,
dependence on initial conditions.
Furthermore, linear equations are
considered, including the Floquet
theorem, and some perturbation results.
As somewhat independent topics, the
Frobenius method for linear equations in
the complex domain is established and
Sturm-Liouville boundary value
problems, including oscillation theory,
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theorem is proved, and several
examples of planar systems from
classical mechanics, ecology, and
electrical engineering are investigated.
Moreover, attractors, Hamiltonian
systems, the KAM theorem, and periodic
solutions are discussed. Finally, stability
is studied, including the stable manifold
and the Hartman-Grobman theorem for
both continuous and discrete systems.
The third part introduces chaos,
beginning with the basics for iterated
interval maps and ending with the Smale-
Birkhoff theorem and the Melnikov
method for homoclinic orbits. The text
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contains almost three hundred
exercises. Additionally, the use of
mathematical software systems is
incorporated throughout, showing how
they can help in the study of differential
equations.

A Course in Ordinary and Partial
Differential Equations Springer Science
& Business Media

Ordinary differential equations serve as
mathematical models for many exciting
real world problems. Rapid growth in
the theory and applications of
differential equations has resulted in a
continued interest in their study by
students in many disciplines. This
textbook organizes material around
theorems and proofs, comprising of 42
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class-tested lectures that effectively
convey the subject in easily manageable
sections. The presentation is driven by
detailed examples that illustrate how the
subject works. Numerous exercise sets,
with an "answers and hints" section, are
included. The book further provides a

background and history of the subject.
Differential Equations Cambridge University
Press

The world abounds with introductory texts on
ordinary differential equations and rightly so in
view of the large number of students taking a
course in this subject. However, for some time
now there is a growing need for a junior-senior
level book on the more advanced topics of
differential equations. In fact the number of
engineering and science students requiring a
second course in these topics has been
increasing. This book is an outgrowth of such
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courses taught by us in the last ten years at
Worcester Polytechnic Institute. The book
attempts to blend mathematical theory with
nontrivial applications from varipus disciplines.
It does not contain lengthy proofs of
mathemati~al theorems as this would be
inappropriate for its intended audience.
Nevertheless, in each case we motivated these
theorems and their practical use through
examples and in some cases an "intuitive
proof" is included. In view of this approach the
book could be used also by aspiring
mathematicians who wish to obtain an
overview of the more advanced aspects of
differential equations and an insight into some
of its applications. We have included a wide
range of topics in order to afford the instructor
the flexibility in designing such a course
according to the needs of the students.
Therefore, this book contains more than
enough material for a one semester course.
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A First Course in Ordinary Differential
Equations Springer Science & Business
This rigorous treatment prepares
readers for the study of differential
equations and shows them how to
research current literature. It
emphasizes nonlinear problems and
specific analytical methods. 1969
edition.

A Second Course in Elementary
Differential Equations Courier Dover
Publications

Based on a one-year course taught by the
author to graduates at the University of
Missouri, this book provides a student-
friendly account of some of the standard
topics encountered in an introductory
course of ordinary differential equations. In
a second semester, these ideas can be
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expanded by introducing more advanced
concepts and applications. A central theme
in the book is the use of Implicit Function
Theorem, while the latter sections of the
book introduce the basic ideas of
perturbation theory as applications of this
Theorem. The book also contains material
differing from standard treatments, for
example, the Fiber Contraction Principle is
used to prove the smoothness of functions
that are obtained as fixed points of
contractions. The ideas introduced in this
section can be extended to infinite
dimensions.

Analytical and Numerical Methods
CRC Press

Though ordinary differential equations is
taught as a core course to students in
mathematics and applied mathematics,
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detailed coverage of the topics with

sufficient examples is unique. Written by
a mathematics professor and intended
as a textbook for third- and fourth-year
undergraduates, the five chapters of this
publication give a precise account of
higher order differential equations,
power series solutions, special
functions, existence and uniqueness of
solutions, and systems of linear
equations. Relevant motivation for
different concepts in each chapter and
discussion of theory and problems-
without the omission of steps-sets
Ordinary Differential Equations: A First
Course apart from other texts on ODEs.
Full of distinguishing examples and
containing exercises at the end of each
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chapter, this lucid course book will
promote self-study among students.
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