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EquationsElementary Differential EquationsDecomposition Methods for Differential
EquationsNonlinear Differential Equations and Dynamical Systems

Mastering Differential Equations
Differential Equations: Techniques, Theory, and Applications is designed for a modern first
course in differential equations either one or two semesters in length. The organization of the
book interweaves the three components in the subtitle, with each building on and supporting
the others. Techniques include not just computational methods for producing solutions to
differential equations, but also qualitative methods for extracting conceptual information about
differential equations and the systems modeled by them. Theory is developed as a means of
organizing, understanding, and codifying general principles. Applications show the usefulness
of the subject as a whole and heighten interest in both solution techniques and theory. Formal
proofs are included in cases where they enhance core understanding; otherwise, they are
replaced by informal justifications containing key ideas of a proof in a more conversational
format. Applications are drawn from a wide variety of fields: those in physical science and
engineering are prominent, of course, but models from biology, medicine, ecology, economics,
and sports are also featured. The 1,400+ exercises are especially compelling. They range from
routine calculations to large-scale projects. The more difficult problems, both theoretical and
applied, are typically presented in manageable steps. The hundreds of meticulously detailed
modeling problems were deliberately designed along pedagogical principles found especially
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effective in the MAA study Characteristics of Successful Calculus Programs, namely, that
asking students to work problems that require them to grapple with concepts (or even proofs)
and do modeling activities is key to successful student experiences and retention in STEM
programs. The exposition itself is exceptionally readable, rigorous yet conversational. Students
will find it inviting and approachable. The text supports many different styles of pedagogy from
traditional lecture to a flipped classroom model. The availability of a computer algebra system
is not assumed, but there are many opportunities to incorporate the use of one.

Nonlinear Dispersive Partial Differential Equations and Inverse Scattering
For introductory courses in Differential Equations. This best-selling text by these well-known
authors blends the traditional algebra problem solving skills with the conceptual development
and geometric visualization of a modern differential equations course that is essential to
science and engineering students. It reflects the new qualitative approach that is altering the
learning of elementary differential equations, including the wide availability of scientific
computing environments like Maple, Mathematica, and MATLAB. Its focus balances the
traditional manual methods with the new computer-based methods that illuminate qualitative
phenomena and make accessible a wider range of more realistic applications. Seldom-used
topics have been trimmed and new topics added: it starts and ends with discussions of
mathematical modeling of real-world phenomena, evident in figures, examples, problems, and
applications throughout the text.
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Ordinary Differential Equations
Fads are as common in mathematics as in any other human activity, and it is always difficult to
separate the enduring from the ephemeral in the achievements of one’s own time. An
unfortunate effect of the predominance of fads is that if a student doesn’t learn about such
worthwhile topics as the wave equation, Gauss’s hypergeometric function, the gamma
function, and the basic problems of the calculus of variations—among others—as an
undergraduate, then he/she is unlikely to do so later. The natural place for an informal
acquaintance with such ideas is a leisurely introductory course on differential equations.
Specially designed for just such a course, Differential Equations with Applications and
Historical Notes takes great pleasure in the journey into the world of differential equations and
their wide range of applications. The author—a highly respected educator—advocates a
careful approach, using explicit explanation to ensure students fully comprehend the subject
matter. With an emphasis on modeling and applications, the long-awaited Third Edition of this
classic textbook presents a substantial new section on Gauss’s bell curve and improves
coverage of Fourier analysis, numerical methods, and linear algebra. Relating the development
of mathematics to human activity—i.e., identifying why and how mathematics is used—the text
includes a wealth of unique examples and exercises, as well as the author’s distinctive
historical notes, throughout. Provides an ideal text for a one- or two-semester introductory
course on differential equations Emphasizes modeling and applications Presents a substantial
new section on Gauss’s bell curve Improves coverage of Fourier analysis, numerical methods,
and linear algebra Relates the development of mathematics to human activity—i.e., identifying
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why and how mathematics is used Includes a wealth of unique examples and exercises, as
well as the author’s distinctive historical notes, throughout Uses explicit explanation to ensure
students fully comprehend the subject matter Outstanding Academic Title of the Year, Choice
magazine, American Library Association.

Differential Dynamical Systems, Revised Edition
Now enhanced with the innovative DE Tools CD-ROM and the iLrn teaching and learning
system, this proven text explains the "how" behind the material and strikes a balance between
the analytical, qualitative, and quantitative approaches to the study of differential equations.
This accessible text speaks to students through a wealth of pedagogical aids, including an
abundance of examples, explanations, "Remarks" boxes, definitions, and group projects. This
book was written with the student's understanding firmly in mind. Using a straightforward,
readable, and helpful style, this book provides a thorough treatment of boundary-value
problems and partial differential equations.

Ordinary Differential Equations and Dynamical Systems
There has been a considerable progress made during the recent past on mathematical
techniques for studying dynamical systems that arise in science and engineering. This
progress has been, to a large extent, due to our increasing ability to mathematically model
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physical processes and to analyze and solve them, both analytically and numerically. With its
eleven chapters, this book brings together important contributions from renowned international
researchers to provide an excellent survey of recent advances in dynamical systems theory
and applications. The first section consists of seven chapters that focus on analytical
techniques, while the next section is composed of four chapters that center on computational
techniques.

Differential Equations with Applications and Historical Notes
This text has been written in clear and accurate language that students can read and
comprehend. The author has minimized the number of explicitly state theorems and definitions,
in favor of dealing with concepts in a more conversational manner. This is illustrated by over
250 worked out examples. The problems are extremely high quality and are regarded as one
of the text's many strengths. This book also allows the instructor to select the level of
technology desired. Trench has simplified this by using the symbols C and L. C exercises call
for computation and/or graphics, and L exercises are laboratory exercises that require
extensive use of technology. Several sections include informal advice on the use of
technology. The instructor who prefers not to emphasize technology can ignore these
exercises.

Finite Difference Methods for Ordinary and Partial Differential Equations
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This book introduces finite difference methods for both ordinary differential equations (ODEs)
and partial differential equations (PDEs) and discusses the similarities and differences
between algorithm design and stability analysis for different types of equations. A unified view
of stability theory for ODEs and PDEs is presented, and the interplay between ODE and PDE
analysis is stressed. The text emphasizes standard classical methods, but several newer
approaches also are introduced and are described in the context of simple motivating
examples.

Differential Equations and Their Applications
Incorporating an innovative modeling approach, this book for a one-semester differential
equations course emphasizes conceptual understanding to help users relate information taught
in the classroom to real-world experiences. Certain models reappear throughout the book as
running themes to synthesize different concepts from multiple angles, and a dynamical
systems focus emphasizes predicting the long-term behavior of these recurring models. Users
will discover how to identify and harness the mathematics they will use in their careers, and
apply it effectively outside the classroom. Important Notice: Media content referenced within
the product description or the product text may not be available in the ebook version.

Elements of Partial Differential Equations
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Skillfully organized introductory text examines origin of differential equations, then defines
basic terms and outlines the general solution of a differential equation. Subsequent sections
deal with integrating factors; dilution and accretion problems; linearization of first order
systems; Laplace Transforms; Newton's Interpolation Formulas, more.

Differential Equations with Maple V
Few books on Ordinary Differential Equations (ODEs) have the elegant geometric insight of
this one, which puts emphasis on the qualitative and geometric properties of ODEs and their
solutions, rather than on routine presentation of algorithms. From the reviews: "Professor
Arnold has expanded his classic book to include new material on exponential growth, predatorprey, the pendulum, impulse response, symmetry groups and group actions, perturbation and
bifurcation." --SIAM REVIEW

Differential Equations and Boundary Value Problems: Computing and Modeling,
Global Edition
Differential equations are the basis for models of any physical systems that exhibit smooth
change. This book combines much of the material found in a traditional course on ordinary
differential equations with an introduction to the more modern theory of dynamical systems.
Applications of this theory to physics, biology, chemistry, and engineering are shown through
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examples in such areas as population modeling, fluid dynamics, electronics, and mechanics.?
Differential Dynamical Systems begins with coverage of linear systems, including matrix
algebra; the focus then shifts to foundational material on nonlinear differential equations,
making heavy use of the contraction-mapping theorem. Subsequent chapters deal specifically
with dynamical systems concepts?flow, stability, invariant manifolds, the phase plane,
bifurcation, chaos, and Hamiltonian dynamics. This new edition contains several important
updates and revisions throughout the book. Throughout the book, the author includes
exercises to help students develop an analytical and geometrical understanding of dynamics.
Many of the exercises and examples are based on applications and some involve computation;
an appendix offers simple codes written in Maple?, Mathematica?, and MATLAB? software to
give students practice with computation applied to dynamical systems problems.

Differential Equations
An exhaustive reference work and a valuable addition to every Maple V owner's library. Each
of the more than 2,500 functions in this guide are covered in alphabetical order, with a
separate section devoted to graphics-related functions. Every listing includes an explanation of
functionality, annotated examples, and numerous cross-references.

Ordinary Differential Equations in the Complex Domain
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This volume contains lectures and invited papers from the Focus Program on "Nonlinear
Dispersive Partial Differential Equations and Inverse Scattering" held at the Fields Institute
from July 31-August 18, 2017. The conference brought together researchers in completely
integrable systems and PDE with the goal of advancing the understanding of qualitative and
long-time behavior in dispersive nonlinear equations. The program included Percy Deift’s
Coxeter lectures, which appear in this volume together with tutorial lectures given during the
first week of the focus program. The research papers collected here include new results on the
focusing nonlinear Schr dinger (NLS) equation, the massive Thirring model, and the BenjaminBona-Mahoney equation as dispersive PDE in one space dimension, as well as the KadomtsevPetviashvili II equation, the Zakharov-Kuznetsov equation, and the Gross-Pitaevskii equation
as dispersive PDE in two space dimensions. The Focus Program coincided with the fiftieth
anniversary of the discovery by Gardner, Greene, Kruskal and Miura that the Korteweg-de
Vries (KdV) equation could be integrated by exploiting a remarkable connection between KdV
and the spectral theory of Schrodinger's equation in one space dimension. This led to the
discovery of a number of completely integrable models of dispersive wave propagation,
including the cubic NLS equation, and the derivative NLS equation in one space dimension
and the Davey-Stewartson, Kadomtsev-Petviashvili and Novikov-Veselov equations in two
space dimensions. These models have been extensively studied and, in some cases, the
inverse scattering theory has been put on rigorous footing. It has been used as a powerful
analytical tool to study global well-posedness and elucidate asymptotic behavior of the
solutions, including dispersion, soliton resolution, and semiclassical limits.
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Fractional Differential Equations
Differential Equations with Boundary-Value Problems
Handbook on Constructing Composite Indicators: Methodology and User Guide
CliffsQuickReview course guides cover the essentials of your toughest subjects. Get a firm grip
on core concepts and key material, and test your newfound knowledge with review questions.
Whether you need a course supplement, help preparing for an exam, or a concise reference
for the subject, CliffsQuickReview Differential Equations can help. This guide covers first-order
and second-order equations, power series, and more. In no time, you'll be tackling topics such
as Linear and homogeneous equations Integrating factors The Laplace transform operator
Simple harmonic motion Orthogonal trajectories CliffsQuickReview Differential Equations acts
as a supplement to your other learning materials. Use this reference in any way that fits your
personal style for study and review — you decide what works best with your needs. You can
flip through the book until you find what you're looking for — it's organized to gradually build on
key concepts. You can also get a feel for the scope of the book by checking out the Contents
pages that give you a chapter-by-chapter list of topics. Tabs at the top of each page that tell
you what topic is being covered. Heading and subheading structure that breaks sections into
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clearly identifiable bites of information. Keywords in boldface type throughout the text. Wealth
of formulas and figures designed to provide visual references. With titles available for all the
most popular high school and college courses, CliffsQuickReview guides are comprehensive
resources that can help you get the best possible grades.

Active Calculus
This book is mainly intended as a textbook for students at the Sophomore-Junior level,
majoring in mathematics, engineering, or the sciences in general. The book includes the basic
topics in Ordinary Differential Equations, normally taught in an undergraduate class, as linear
and nonlinear equations and systems, Bessel functions, Laplace transform, stability, etc. It is
written with ample exibility to make it appropriate either as a course stressing applications, or a
course stressing rigor and analytical thinking. This book also offers sufficient material for a onesemester graduate course, covering topics such as phase plane analysis, oscillation, SturmLiouville equations, Euler-Lagrange equations in Calculus of Variations, first and second order
linear PDE in 2D. There are substantial lists of exercises at the ends of chapters. A solutions
manual, containing complete and detailed solutions to all the exercises in the book, is available
to instructors who adopt the book for teaching their classes.

De Tool to Accompany Zill A First Course in Differential Equations with Modeling
Applications, 8E [and] Zill
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Textbook for teaching computational mathematics.

CliffsQuickReview Differential Equations
DIFFERENTIAL EQUATIONS WITH BOUNDARY-VALUE PROBLEMS, 9th Edition, strikes a
balance between the analytical, qualitative, and quantitative approaches to the study of
Differential Equations. This proven text speaks to students of varied majors through a wealth of
pedagogical aids, including an abundance of examples, explanations, Remarks boxes, and
definitions. Written in a straightforward, readable, and helpful style, the book provides a
thorough overview of the topics typically taught in a first course in Differential Equations as well
as an introduction to boundary-value problems and partial Differential Equations. Important
Notice: Media content referenced within the product description or the product text may not be
available in the ebook version.

Numerical Solution of Ordinary Differential Equations
An introduction to symmetry methods, informally written and aimed at applied mathematicians,
physicists, and engineers.

A First Course in Differential Equations with Modeling Applications
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This textbook is an elementary introduction to the basic principles of partial differential
equations. With many illustrationsitintroduces PDEs on an elementary level, enabling the
reader to understand what partial differential equations are, where they come from and how
they can be solved. The intention is that the reader understands the basic principles which are
valid for particular types of PDEs, and to acquire some classical methods to solve them, thus
the authors restrict their considerations to fundamental types of equations and basic methods.
Only basic facts from calculus and linear ordinary differential equations of first and second
order are needed as a prerequisite. The book is addressed to students who intend to
specialize in mathematics as well as to students of physics, engineering, and economics.

Programming for Computations - Python
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.?

The Maple V Handbook
Graduate-level text offers full treatments of existence theorems, representation of solutions by
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series, theory of majorants, dominants and minorants, questions of growth, much more.
Includes 675 exercises. Bibliography.

Computational Differential Equations
Active Calculus is different from most existing texts in that: the text is free to read online in
.html or via download by users in .pdf format; in the electronic format, graphics are in full color
and there are live .html links to java applets; the text is open source, so interested instructor
can gain access to the original source files via GitHub; the style of the text requires students to
be active learners there are very few worked examples in the text, with there instead being 3-4
activities per section that engage students in connecting ideas, solving problems, and
developing understanding of key calculus ideas; each section begins with motivating
questions, a brief introduction, and a preview activity; each section concludes (in .html) with
live WeBWorK exercises for immediate feedback, followed by a few challenging problems.

Differential Equations
This textbook describes rules and procedures for the use of Differential Operators (DO) in
Ordinary Differential Equations (ODE). The book provides a detailed theoretical and numerical
description of ODE. It presents a large variety of ODE and the chosen groups are used to
solve a host of physical problems. Solving these problems is of interest primarily to students of
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science, such as physics, engineering, biology and chemistry. Scientists are greatly assisted
by using the DO obeying several simple algebraic rules. The book describes these rules and,
to help the reader, the vocabulary and the definitions used throughout the text are provided. A
thorough description of the relatively straightforward methodology for solving ODE is given.
The book provides solutions to a large number of associated problems. ODE that are
integrable, or those that have one of the two variables missing in any explicit form are also
treated with solved problems. The physics and applicable mathematics are explained and
many associated problems are analyzed and solved in detail. Numerical solutions are analyzed
and the level of exactness obtained under various approximations is discussed in detail.

Dynamical Systems
Decomposition Methods for Differential Equations: Theory and Applications describes the
analysis of numerical methods for evolution equations based on temporal and spatial
decomposition methods. It covers real-life problems, the underlying decomposition and
discretization, the stability and consistency analysis of the decomposition methods, and
numerical results. The book focuses on the modeling of selected multi-physics problems,
before introducing decomposition analysis. It presents time and space discretization, temporal
decomposition, and the combination of time and spatial decomposition methods for parabolic
and hyperbolic equations. The author then applies these methods to numerical problems,
including test examples and real-world problems in physical and engineering applications. For
the computational results, he uses various software tools, such as MATLAB , R3T, WIASPage 16/28
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HiTNIHS, and OPERA-SPLITT. Exploring iterative operator-splitting methods, this book shows
how to use higher-order discretization methods to solve differential equations. It discusses
decomposition methods and their effectiveness, combination possibility with discretization
methods, multi-scaling possibilities, and stability to initial and boundary values problems.

Differential Equations, Dynamical Systems, and an Introduction to Chaos
Differential Equations with Maple V provides an introduction and discussion of topics typically
covered in an undergraduate course in ordinary differential equations as well as some
supplementary topics such as Laplace transforms, Fourier series, and partial differential
equations. It also illustrates how Maple V is used to enhance the study of differential equations
not only by eliminating the computational difficulties, but also by overcoming the visual
limitations associated with the solutions of differential equations. The book contains chapters
that present differential equations and illustrate how Maple V can be used to solve some
typical problems. The text covers topics on differential equations such as first-order ordinary
differential equations, higher order differential equations, power series solutions of ordinary
differential equations, the Laplace Transform, systems of ordinary differential equations, and
Fourier Series and applications to partial differential equations. Applications of these topics are
also provided. Engineers, computer scientists, physical scientists, mathematicians, business
professionals, and students will find the book useful.
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Differential Equations: Techniques, Theory, and Applications
Exploring ODEs
This book is published open access under a CC BY 4.0 license. This book presents computer
programming as a key method for solving mathematical problems. This second edition of the
well-received book has been extensively revised: All code is now written in Python version 3.6
(no longer version 2.7). In addition, the two first chapters of the previous edition have been
extended and split up into five new chapters, thus expanding the introduction to programming
from 50 to 150 pages. Throughout the book, the explanations provided are now more detailed,
previous examples have been modified, and new sections, examples and exercises have been
added. Also, a number of small errors have been corrected. The book was inspired by the
Springer book TCSE 6: A Primer on Scientific Programming with Python (by Langtangen), but
the style employed is more accessible and concise, in keeping with the needs of engineering
students. The book outlines the shortest possible path from no previous experience with
programming to a set of skills that allows students to write simple programs for solving
common mathematical problems with numerical methods in the context of engineering and
science courses. The emphasis is on generic algorithms, clean program design, the use of
functions, and automatic tests for verification.
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Exam Prep for: Differential Equations (with DE Tools
Variational Techniques for Elliptic Partial Differential Equations, intended for graduate students
studying applied math, analysis, and/or numerical analysis, provides the necessary tools to
understand the structure and solvability of elliptic partial differential equations. Beginning with
the necessary definitions and theorems from distribution theory, the book gradually builds the
functional analytic framework for studying elliptic PDE using variational formulations. Rather
than introducing all of the prerequisites in the first chapters, it is the introduction of new
problems which motivates the development of the associated analytical tools. In this way the
student who is encountering this material for the first time will be aware of exactly what theory
is needed, and for which problems. Features A detailed and rigorous development of the
theory of Sobolev spaces on Lipschitz domains, including the trace operator and the normal
component of vector fields An integration of functional analysis concepts involving Hilbert
spaces and the problems which can be solved with these concepts, rather than separating the
two Introduction to the analytical tools needed for physical problems of interest like timeharmonic waves, Stokes and Darcy flow, surface differential equations, Maxwell cavity
problems, etc. A variety of problems which serve to reinforce and expand upon the material in
each chapter, including applications in fluid and solid mechanics

Symmetry Methods for Differential Equations
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A concise introduction to numerical methodsand the mathematicalframework neededto
understand their performance Numerical Solution of Ordinary Differential Equationspresents a
complete and easy-to-follow introduction to classicaltopics in the numerical solution of ordinary
differentialequations. The book's approach not only explains the presentedmathematics, but
also helps readers understand how these numericalmethods are used to solve real-world
problems. Unifying perspectives are provided throughout the text, bringingtogether and
categorizing different types of problems in order tohelp readers comprehend the applications of
ordinary differentialequations. In addition, the authors' collective academic experienceensures
a coherent and accessible discussion of key topics,including: Euler's method Taylor and RungeKutta methods General error analysis for multi-step methods Stiff differential equations
Differential algebraic equations Two-point boundary value problems Volterra integral equations
Each chapter features problem sets that enable readers to testand build their knowledge of the
presented methods, and a relatedWeb site features MATLAB programs that facilitate
theexploration of numerical methods in greater depth. Detailedreferences outline additional
literature on both analytical andnumerical aspects of ordinary differential equations for
furtherexploration of individual topics. Numerical Solution of Ordinary Differential Equations
isan excellent textbook for courses on the numerical solution ofdifferential equations at the
upper-undergraduate and beginninggraduate levels. It also serves as a valuable reference
forresearchers in the fields of mathematics and engineering.

Mathematics Catalog 2005
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A FIRST COURSE IN DIFFERENTIAL EQUATIONS WITH MODELING APPLICATIONS, 10th
Edition strikes a balance between the analytical, qualitative, and quantitative approaches to the
study of differential equations. This proven and accessible text speaks to beginning
engineering and math students through a wealth of pedagogical aids, including an abundance
of examples, explanations, Remarks boxes, definitions, and group projects. Written in a
straightforward, readable, and helpful style, this book provides a thorough treatment of
boundary-value problems and partial differential equations. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook
version.

Ordinary Differential Equations
A guide for constructing and using composite indicators for policy makers, academics, the
media and other interested parties. In particular, this handbook is concerned with indicators
which compare and rank country performance.

Ordinary Differential Equations
In this course, Boston University Professor Robert L. Devaney presents an introduction to
differential equations.
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An Introduction to Delay Differential Equations with Applications to the Life
Sciences
This text is about the dynamical aspects of ordinary differential equations and the relations
between dynamical systems and certain fields outside pure mathematics. It is an update of one
of Academic Press's most successful mathematics texts ever published, which has become the
standard textbook for graduate courses in this area. The authors are tops in the field of
advanced mathematics. Steve Smale is a Field's Medalist, which equates to being a Nobel
prize winner in mathematics. Bob Devaney has authored several leading books in this subject
area. Linear algebra prerequisites toned down from first edition Inclusion of analysis of
examples of chaotic systems, including Lorenz, Rosssler, and Shilnikov systems Bifurcation
theory included throughout.

Differential Equations with Boundary-value Problems
For the past several years the Division of Applied Mathematics at Brown University has been
teaching an extremely popular sophomore level differential equations course. The immense
success of this course is due primarily to two fac tors. First, and foremost, the material is
presented in a manner which is rigorous enough for our mathematics and ap plied
mathematics majors, but yet intuitive and practical enough for our engineering, biology,
economics, physics and geology majors. Secondly, numerous case histories are given of how
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researchers have used differential equations to solve real life problems. This book is the
outgrowth of this course. It is a rigorous treatment of differential equations and their appli
cations, and can be understood by anyone who has had a two semester course in Calculus. It
contains all the material usually covered in a one or two semester course in differen tial
equations. In addition, it possesses the following unique features which distinguish it from other
textbooks on differential equations.

Variational Techniques for Elliptic Partial Differential Equations
For lecture courses that cover the classical theory of nonlinear differential equations
associated with Poincare and Lyapunov and introduce the student to the ideas of bifurcation
theory and chaos, this text is ideal. Its excellent pedagogical style typically consists of an
insightful overview followed by theorems, illustrative examples, and exercises.

Elementary Differential Equations
This book is intended to be an introduction to Delay Differential Equations for upper level
undergraduates or beginning graduate mathematics students who have a reasonable
background in ordinary differential equations and who would like to get to the applications
quickly. The author has used preliminary notes in teaching such a course at Arizona State
University over the past two years. This book focuses on the key tools necessary to
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understand the applications literature involving delay equations and to construct and analyze
mathematical models involving delay differential equations. The book begins with a survey of
mathematical models involving delay equations.

Decomposition Methods for Differential Equations
This book is a landmark title in the continuous move from integer to non-integer in
mathematics: from integer numbers to real numbers, from factorials to the gamma function,
from integer-order models to models of an arbitrary order. For historical reasons, the word
'fractional' is used instead of the word 'arbitrary'. This book is written for readers who are new
to the fields of fractional derivatives and fractional-order mathematical models, and feel that
they need them for developing more adequate mathematical models. In this book, not only
applied scientists, but also pure mathematicians will find fresh motivation for developing new
methods and approaches in their fields of research. A reader will find in this book everything
necessary for the initial study and immediate application of fractional derivatives fractional
differential equations, including several necessary special functions, basic theory of fractional
differentiation, uniqueness and existence theorems, analytical numerical methods of solution of
fractional differential equations, and many inspiring examples of applications. A unique survey
of many applications of fractional calculus Presents basic theory Includes a unified
presentation of selected classical results, which are important for applications Provides many
examples Contains a separate chapter of fractional order control systems, which opens new
perspectives in control theory The first systematic consideration of Caputo's fractional
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derivative in comparison with other selected approaches Includes tables of fractional
derivatives, which can be used for evaluation of all considered types of fractional derivatives

Nonlinear Differential Equations and Dynamical Systems
This book provides a self-contained introduction to ordinary differential equations and
dynamical systems suitable for beginning graduate students. The first part begins with some
simple examples of explicitly solvable equations and a first glance at qualitative methods. Then
the fundamental results concerning the initial value problem are proved: existence,
uniqueness, 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, are
investigated. The second part introduces the concept of a dynamical system. The PoincareBendixson 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 contains almost three hundred exercises. Additionally, the use of
mathematical software systems is incorporated throughout, showing how they can help in the
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study of differential equations.
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