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initial value can be specified at any point in I. The reasoning needed to
cover this slightly more general situation requires minor modifications on
the arguments given here.
An Introduction to Ordinary Differential Equations - Ravi P. Agarwal
2008-12-10
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 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.
Ordinary Differential Equations - Hartmut Logemann 2014-03-19
The book comprises a rigorous and self-contained treatment of initial-

Existence Theory for Nonlinear Ordinary Differential Equations Donal O'Regan 2013-04-17
We begin our applications of fixed point methods with existence of
solutions to certain first order initial initial value problems. This problem
is relatively easy to treat, illustrates important methods, and in the end
will carry us a good deal further than may first meet the eye. Thus, we
seek solutions to Y'. = I(t,y) (1. 1 ) { yeO) = r n where I: I X R n ---+ R
and I = [0, b]. We shall seek solutions that are de fined either locally or
globally on I, according to the assumptions imposed on I. Notice that (1.
1) is a system of first order equations because I takes its values in Rn. In
section 3. 2 we will first establish some basic existence theorems which
guarantee that a solution to (1. 1) exists for t > 0 and near zero. Familiar
examples show that the interval of existence can be arbi trarily short,
depending on the initial value r and the nonlinear behaviour of I. As a
result we will also examine in section 3. 2 the dependence of the interval
of existence on I and r. We mention in passing that, in the results which
follow, the interval I can be replaced by any bounded interval and the
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value problems for ordinary differential equations. It additionally
develops the basics of control theory, which is a unique feature in
current textbook literature. The following topics are particularly
emphasised: • existence, uniqueness and continuation of solutions, •
continuous dependence on initial data, • flows, • qualitative behaviour of
solutions, • limit sets, • stability theory, • invariance principles, •
introductory control theory, • feedback and stabilization. The last two
items cover classical control theoretic material such as linear control
theory and absolute stability of nonlinear feedback systems. It also
includes an introduction to the more recent concept of input-to-state
stability. Only a basic grounding in linear algebra and analysis is
assumed. Ordinary Differential Equations will be suitable for final year
undergraduate students of mathematics and appropriate for beginning
postgraduates in mathematics and in mathematically oriented
engineering and science.
Introduction to Nonlinear Dispersive Equations - Felipe Linares
2014-12-15
This textbook introduces the well-posedness theory for initial-value
problems of nonlinear, dispersive partial differential equations, with
special focus on two key models, the Korteweg–de Vries equation and the
nonlinear Schrödinger equation. A concise and self-contained treatment
of background material (the Fourier transform, interpolation theory,
Sobolev spaces, and the linear Schrödinger equation) prepares the
reader to understand the main topics covered: the initial-value problem
for the nonlinear Schrödinger equation and the generalized Korteweg–de
Vries equation, properties of their solutions, and a survey of general
classes of nonlinear dispersive equations of physical and mathematical
significance. Each chapter ends with an expert account of recent
developments and open problems, as well as exercises. The final chapter
gives a detailed exposition of local well-posedness for the nonlinear
Schrödinger equation, taking the reader to the forefront of recent
research. The second edition of Introduction to Nonlinear Dispersive
Equations builds upon the success of the first edition by the addition of
updated material on the main topics, an expanded bibliography, and new

exercises. Assuming only basic knowledge of complex analysis and
integration theory, this book will enable graduate students and
researchers to enter this actively developing field.
The Qualitative Theory of Ordinary Differential Equations - Fred
Brauer 2012-12-11
Superb, self-contained graduate-level text covers standard theorems
concerning linear systems, existence and uniqueness of solutions, and
dependence on parameters. Focuses on stability theory and its
applications to oscillation phenomena, self-excited oscillations, more.
Includes exercises.
Ordinary Differential Equations - Herbert Amann 1990-01-01
The series is devoted to the publication of monographs and high-level
textbooks in mathematics, mathematical methods and their applications.
Apart from covering important areas of current interest, a major aim is to
make topics of an interdisciplinary nature accessible to the nonspecialist. The works in this series are addressed to advanced students
and researchers in mathematics and theoretical physics. In addition, it
can serve as a guide for lectures and seminars on a graduate level. The
series de Gruyter Studies in Mathematics was founded ca. 30 years ago
by the late Professor Heinz Bauer and Professor Peter Gabriel with the
aim to establish a series of monographs and textbooks of high standard,
written by scholars with an international reputation presenting current
fields of research in pure and applied mathematics. While the editorial
board of the Studies has changed with the years, the aspirations of the
Studies are unchanged. In times of rapid growth of mathematical
knowledge carefully written monographs and textbooks written by
experts are needed more than ever, not least to pave the way for the next
generation of mathematicians. In this sense the editorial board and the
publisher of the Studies are devoted to continue the Studies as a service
to the mathematical community. Please submit any book proposals to
Niels Jacob.
An Introduction to Ordinary Differential Equations - James C.
Robinson 2004-01-08
This refreshing, introductory textbook covers both standard techniques
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for solving ordinary differential equations, as well as introducing
students to qualitative methods such as phase-plane analysis. The
presentation is concise, informal yet rigorous; it can be used either for 1term or 1-semester courses. Topics such as Euler's method, difference
equations, the dynamics of the logistic map, and the Lorenz equations,
demonstrate the vitality of the subject, and provide pointers to further
study. The author also encourages a graphical approach to the equations
and their solutions, and to that end the book is profusely illustrated. The
files to produce the figures using MATLAB are all provided in an
accompanying website. Numerous worked examples provide motivation
for and illustration of key ideas and show how to make the transition
from theory to practice. Exercises are also provided to test and extend
understanding: solutions for these are available for teachers.
Nonlinear Ordinary Differential Equations - Dominic Jordan
2007-08-23
Thoroughly updated and expanded 4th edition of the classic text,
including numerous worked examples, diagrams and exercises. An ideal
resource for students and lecturers in engineering, mathematics and the
sciences it is published alongside a separate Problems and Solutions
Sourcebook containing over 500 problems and fully-worked solutions.
Introduction to Nonlinear Differential and Integral Equations Harold Thayer Davis 1960

subject material is presented from both the qualitative and the
quantitative point of view, with many examples to illustrate the theory,
enabling the reader to begin research after studying this book.
An Introduction to Differential Equations and Their Applications - Stanley
J. Farlow 2012-10-23
This introductory text explores 1st- and 2nd-order differential equations,
series solutions, the Laplace transform, difference equations, much
more. Numerous figures, problems with solutions, notes. 1994 edition.
Includes 268 figures and 23 tables.
Ordinary Differential Equations - Jane Cronin 2007-12-14
Designed for a rigorous first course in ordinary differential equations,
Ordinary Differential Equations: Introduction and Qualitative Theory,
Third Edition includes basic material such as the existence and
properties of solutions, linear equations, autonomous equations, and
stability as well as more advanced topics in periodic solutions of
Numerical Methods for Nonlinear Partial Differential Equations - Sören
Bartels 2015-01-19
The description of many interesting phenomena in science and
engineering leads to infinite-dimensional minimization or evolution
problems that define nonlinear partial differential equations. While the
development and analysis of numerical methods for linear partial
differential equations is nearly complete, only few results are available in
the case of nonlinear equations. This monograph devises numerical
methods for nonlinear model problems arising in the mathematical
description of phase transitions, large bending problems, image
processing, and inelastic material behavior. For each of these problems
the underlying mathematical model is discussed, the essential analytical
properties are explained, and the proposed numerical method is
rigorously analyzed. The practicality of the algorithms is illustrated by
means of short implementations.
Applied Stochastic Differential Equations - Simo Särkkä 2019-05-02
With this hands-on introduction readers will learn what SDEs are all
about and how they should use them in practice.
Partial Differential Equations - Walter A. Strauss 2007-12-21

Nonlinear Differential Equations and Dynamical Systems Ferdinand Verhulst 2012-12-06
Bridging the gap between elementary courses and the research
literature in this field, the book covers the basic concepts necessary to
study differential equations. Stability theory is developed, starting with
linearisation methods going back to Lyapunov and Poincaré, before
moving on to the global direct method. The Poincaré-Lindstedt method is
introduced to approximate periodic solutions, while at the same time
proving existence by the implicit function theorem. The final part covers
relaxation oscillations, bifurcation theory, centre manifolds, chaos in
mappings and differential equations, and Hamiltonian systems. The
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Partial Differential Equations presents a balanced and comprehensive
introduction to the concepts and techniques required to solve problems
containing unknown functions of multiple variables. While focusing on
the three most classical partial differential equations (PDEs)—the wave,
heat, and Laplace equations—this detailed text also presents a broad
practical perspective that merges mathematical concepts with real-world
application in diverse areas including molecular structure, photon and
electron interactions, radiation of electromagnetic waves, vibrations of a
solid, and many more. Rigorous pedagogical tools aid in student
comprehension; advanced topics are introduced frequently, with minimal
technical jargon, and a wealth of exercises reinforce vital skills and invite
additional self-study. Topics are presented in a logical progression, with
major concepts such as wave propagation, heat and diffusion,
electrostatics, and quantum mechanics placed in contexts familiar to
students of various fields in science and engineering. By understanding
the properties and applications of PDEs, students will be equipped to
better analyze and interpret central processes of the natural world.
Differential Equations, Dynamical Systems, and an Introduction to Chaos
- Morris W. Hirsch 2004
Thirty years in the making, this revised text by three of the world's
leading mathematicians covers the dynamical aspects of ordinary
differential equations. it explores the relations between dynamical
systems and certain fields outside pure mathematics, and has become
the standard textbook for graduate courses in this area. The Second
Edition now brings students to the brink of contemporary research,
starting from a background that includes only calculus and elementary
linear algebra. The authors are tops in the field of advanced
mathematics, including Steve Smale who is a recipient of the Field's
Medal for his work in dynamical systems. * Developed by award-winning
researchers and authors * Provides a rigorous yet accessible introduction
to differential equations and dynamical systems * Includes bifurcation
theory throughout * Contains numerous explorations for students to
embark upon NEW IN THIS EDITION * New contemporary material and
updated applications * Revisions throughout the text, including

simplification of many theorem hypotheses * Many new figures and
illustrations * Simplified treatment of linear algebra * Detailed discussion
of the chaotic behavior in the Lorenz attractor, the Shil'nikov systems,
and the double scroll attractor * Increased coverage of discrete
dynamical systems
Homotopy Analysis Method in Nonlinear Differential Equations Shijun Liao 2012-06-22
"Homotopy Analysis Method in Nonlinear Differential Equations"
presents the latest developments and applications of the analytic
approximation method for highly nonlinear problems, namely the
homotopy analysis method (HAM). Unlike perturbation methods, the
HAM has nothing to do with small/large physical parameters. In addition,
it provides great freedom to choose the equation-type of linear subproblems and the base functions of a solution. Above all, it provides a
convenient way to guarantee the convergence of a solution. This book
consists of three parts. Part I provides its basic ideas and theoretical
development. Part II presents the HAM-based Mathematica package
BVPh 1.0 for nonlinear boundary-value problems and its applications.
Part III shows the validity of the HAM for nonlinear PDEs, such as the
American put option and resonance criterion of nonlinear travelling
waves. New solutions to a number of nonlinear problems are presented,
illustrating the originality of the HAM. Mathematica codes are freely
available online to make it easy for readers to understand and use the
HAM. This book is suitable for researchers and postgraduates in applied
mathematics, physics, nonlinear mechanics, finance and engineering. Dr.
Shijun Liao, a distinguished professor of Shanghai Jiao Tong University,
is a pioneer of the HAM.
Differential Equations - A. C. King 2003-05-08
Differential equations are vital to science, engineering and mathematics,
and this book enables the reader to develop the required skills needed to
understand them thoroughly. The authors focus on constructing solutions
analytically and interpreting their meaning and use MATLAB extensively
to illustrate the material along with many examples based on interesting
and unusual real world problems. A large selection of exercises is also
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provided.
A Textbook on Ordinary Differential Equations - Shair Ahmad
2015-06-05
This book offers readers a primer on the theory and applications of
Ordinary Differential Equations. The style used is simple, yet thorough
and rigorous. Each chapter ends with a broad set of exercises that range
from the routine to the more challenging and thought-provoking.
Solutions to selected exercises can be found at the end of the book. The
book contains many interesting examples on topics such as electric
circuits, the pendulum equation, the logistic equation, the Lotka-Volterra
system, the Laplace Transform, etc., which introduce students to a
number of interesting aspects of the theory and applications. The work is
mainly intended for students of Mathematics, Physics, Engineering,
Computer Science and other areas of the natural and social sciences that
use ordinary differential equations, and who have a firm grasp of
Calculus and a minimal understanding of the basic concepts used in
Linear Algebra. It also studies a few more advanced topics, such as
Stability Theory and Boundary Value Problems, which may be suitable
for more advanced undergraduate or first-year graduate students. The
second edition has been revised to correct minor errata, and features a
number of carefully selected new exercises, together with more detailed
explanations of some of the topics. A complete Solutions Manual,
containing solutions to all the exercises published in the book, is
available. Instructors who wish to adopt the book may request the
manual by writing directly to one of the authors.
An Introduction to Dynamical Systems - Rex Clark Robinson 2012
This book gives a mathematical treatment of the introduction to
qualitative differential equations and discrete dynamical systems. The
treatment includes theoretical proofs, methods of calculation, and
applications. The two parts of the book, continuous time of differential
equations and discrete time of dynamical systems, can be covered
independently in one semester each or combined together into a year
long course. The material on differential equations introduces the
qualitative or geometric approach through a treatment of linear systems

in any dimension. There follows chapters where equilibria are the most
important feature, where scalar (energy) functions is the principal tool,
where periodic orbits appear, and finally, chaotic systems of differential
equations. The many different approaches are systematically introduced
through examples and theorems. The material on discrete dynamical
systems starts with maps of one variable and proceeds to systems in
higher dimensions. The treatment starts with examples where the
periodic points can be found explicitly and then introduces symbolic
dynamics to analyze where they can be shown to exist but not given in
explicit form. Chaotic systems are presented both mathematically and
more computationally using Lyapunov exponents. With the onedimensional maps as models, the multidimensional maps cover the same
material in higher dimensions. This higher dimensional material is less
computational and more conceptual and theoretical. The final chapter on
fractals introduces various dimensions which is another computational
tool for measuring the complexity of a system. It also treats iterated
function systems which give examples of complicated sets. In the second
edition of the book, much of the material has been rewritten to clarify the
presentation. Also, some new material has been included in both parts of
the book. This book can be used as a textbook for an advanced
undergraduate course on ordinary differential equations and/or
dynamical systems. Prerequisites are standard courses in calculus (single
variable and multivariable), linear algebra, and introductory differential
equations.
Ordinary Differential Equations - J. Kurzweil 2014-06-28
The author, Professor Kurzweil, is one of the world's top experts in the
area of ordinary differential equations - a fact fully reflected in this book.
Unlike many classical texts which concentrate primarily on methods of
integration of differential equations, this book pursues a modern
approach: the topic is discussed in full generality which, at the same
time, permits us to gain a deep insight into the theory and to develop a
fruitful intuition. The basic framework of the theory is expanded by
considering further important topics like stability, dependence of a
solution on a parameter, Carathéodory's theory and differential relations.
5/9

The book is very well written, and the prerequisites needed are minimal some basics of analysis and linear algebra. As such, it is accessible to a
wide circle of readers, in particular to non-mathematicians.
Coincidence Degree and Nonlinear Differential Equations - R. E.
Gaines 2006-11-15

that facilitates further investigation into specialized topics With
individual, self-contained chapters and a broad scope of coverage that
offers instructors the flexibility to design courses to meet specific
objectives, An Introduction to Nonlinear Partial Differential Equations,
Second Edition is an ideal text for applied mathematics courses at the
upper-undergraduate and graduate levels. It also serves as a valuable
resource for researchers and professionals in the fields of mathematics,
biology, engineering, and physics who would like to further their
knowledge of PDEs.
Recent Developments in the Solution of Nonlinear Differential Equations
- Bruno Carpentieri 2021-09-08
Nonlinear differential equations are ubiquitous in computational science
and engineering modeling, fluid dynamics, finance, and quantum
mechanics, among other areas. Nowadays, solving challenging problems
in an industrial setting requires a continuous interplay between the
theory of such systems and the development and use of sophisticated
computational methods that can guide and support the theoretical
findings via practical computer simulations. Owing to the impressive
development in computer technology and the introduction of fast
numerical methods with reduced algorithmic and memory complexity,
rigorous solutions in many applications have become possible. This book
collects research papers from leading world experts in the field,
highlighting ongoing trends, progress, and open problems in this
critically important area of mathematics.
Oscillations in Nonlinear Systems - Jack K. Hale 2015-03-24
By focusing on ordinary differential equations that contain a small
parameter, this concise graduate-level introduction provides a unified
approach for obtaining periodic solutions to nonautonomous and
autonomous differential equations. 1963 edition.
Ordinary Differential Equations - Hartmut Logemann 2014-07-08
The book comprises a rigorous and self-contained treatment of initialvalue problems for ordinary differential equations. It additionally
develops the basics of control theory, which is a unique feature in
current textbook literature. The following topics are particularly

An Introduction to Nonlinear Partial Differential Equations - J. David
Logan 2008-04-11
Praise for the First Edition: "This book is well conceived and well written.
The author has succeeded in producing a text on nonlinear PDEs that is
not only quite readable but also accessible to students from diverse
backgrounds." —SIAM Review A practical introduction to nonlinear PDEs
and their real-world applications Now in a Second Edition, this popular
book on nonlinear partial differential equations (PDEs) contains
expanded coverage on the central topics of applied mathematics in an
elementary, highly readable format and is accessible to students and
researchers in the field of pure and applied mathematics. This book
provides a new focus on the increasing use of mathematical applications
in the life sciences, while also addressing key topics such as linear PDEs,
first-order nonlinear PDEs, classical and weak solutions, shocks,
hyperbolic systems, nonlinear diffusion, and elliptic equations. Unlike
comparable books that typically only use formal proofs and theory to
demonstrate results, An Introduction to Nonlinear Partial Differential
Equations, Second Edition takes a more practical approach to nonlinear
PDEs by emphasizing how the results are used, why they are important,
and how they are applied to real problems. The intertwining relationship
between mathematics and physical phenomena is discovered using
detailed examples of applications across various areas such as biology,
combustion, traffic flow, heat transfer, fluid mechanics, quantum
mechanics, and the chemical reactor theory. New features of the Second
Edition also include: Additional intermediate-level exercises that
facilitate the development of advanced problem-solving skills New
applications in the biological sciences, including age-structure, pattern
formation, and the propagation of diseases An expanded bibliography
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emphasised: • existence, uniqueness and continuation of solutions, •
continuous dependence on initial data, • flows, • qualitative behaviour of
solutions, • limit sets, • stability theory, • invariance principles, •
introductory control theory, • feedback and stabilization. The last two
items cover classical control theoretic material such as linear control
theory and absolute stability of nonlinear feedback systems. It also
includes an introduction to the more recent concept of input-to-state
stability. Only a basic grounding in linear algebra and analysis is
assumed. Ordinary Differential Equations will be suitable for final year
undergraduate students of mathematics and appropriate for beginning
postgraduates in mathematics and in mathematically oriented
engineering and science.
Differential Equations - Shair Ahmad 2019-10-08
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 one-semester graduate course, covering topics such as
phase plane analysis, oscillation, Sturm-Liouville equations, EulerLagrange 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.
Nonlinear Differential Equations - Raimond A. Struble 2018-01-16
Detailed treatment covers existence and uniqueness of a solution of the
initial value problem, properties of solutions, properties of linear
systems, stability of nonlinear systems, and two-dimensional systems.
1962 edition.
Contact Geometry and Nonlinear Differential Equations - Alexei Kushner

2007
Shows novel and modern ways of solving differential equations using
methods from contact and symplectic geometry.
Ordinary Differential Equations in the Complex Domain - Einar
Hille 1997-01-01
Graduate-level text offers full treatments of existence theorems,
representation of solutions by series, theory of majorants, dominants and
minorants, questions of growth, much more. Includes 675 exercises.
Bibliography.
International Symposium on Nonlinear Differential Equations and
Nonlinear Mechanics - Joseph Lasalle 2012-12-02
Nonlinear Differential Equations and Nonlinear Mechanics provides
information pertinent to nonlinear differential equations, nonlinear
mechanics, control theory, and other related topics. This book discusses
the properties of solutions of equations in standard form in the infinite
time interval. Organized into 49 chapters, this book starts with an
overview of the characteristic types of differential equation systems with
small parameters. This text then explains the structurally stable fields on
a differentiable two manifold are the ones that exhibit the simplest
features. Other chapters explore the canonic system of hyperbolic partial
differential equations with fixed characteristics. This book discusses as
well the monofrequent oscillations that are predominantly near one or
the other of the linear modes of motion. The final chapter deals with the
existence and asymptotic character of solutions of the nonlinear
boundary value problem. This book is a valuable resource for pure and
applied mathematicians. Aircraft engineers will also find this book useful.
Exact Solutions and Invariant Subspaces of Nonlinear Partial
Differential Equations in Mechanics and Physics - Victor A.
Galaktionov 2006-11-02
Exact Solutions and Invariant Subspaces of Nonlinear Partial Differential
Equations in Mechanics and Physics is the first book to provide a
systematic construction of exact solutions via linear invariant subspaces
for nonlinear differential operators. Acting as a guide to nonlinear
evolution equations and models from physics and mechanics, the book
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focuses on the existence of new exact solutions on linear invariant
subspaces for nonlinear operators and their crucial new properties. This
practical reference deals with various partial differential equations
(PDEs) and models that exhibit some common nonlinear invariant
features. It begins with classical as well as more recent examples of
solutions on invariant subspaces. In the remainder of the book, the
authors develop several techniques for constructing exact solutions of
various nonlinear PDEs, including reaction-diffusion and gas dynamics
models, thin-film and Kuramoto-Sivashinsky equations, nonlinear
dispersion (compacton) equations, KdV-type and Harry Dym models,
quasilinear magma equations, and Green-Naghdi equations. Using exact
solutions, they describe the evolution properties of blow-up or extinction
phenomena, finite interface propagation, and the oscillatory, changing
sign behavior of weak solutions near interfaces for nonlinear PDEs of
various types and orders. The techniques surveyed in Exact Solutions
and Invariant Subspaces of Nonlinear Partial Differential Equations in
Mechanics and Physics serve as a preliminary introduction to the general
theory of nonlinear evolution PDEs of different orders and types.
Nonlinear Ordinary Differential Equations - R. Grimshaw 2017-10-19
Ordinary differential equations have long been an important area of
study because of their wide application in physics, engineering, biology,
chemistry, ecology, and economics. Based on a series of lectures given at
the Universities of Melbourne and New South Wales in Australia,
Nonlinear Ordinary Differential Equations takes the reader from basic
elementary notions to the point where the exciting and fascinating
developments in the theory of nonlinear differential equations can be
understood and appreciated. Each chapter is self-contained, and includes
a selection of problems together with some detailed workings within the
main text. Nonlinear Ordinary Differential Equations helps develop an
understanding of the subtle and sometimes unexpected properties of
nonlinear systems and simultaneously introduces practical analytical
techniques to analyze nonlinear phenomena. This excellent book gives a
structured, systematic, and rigorous development of the basic theory
from elementary concepts to a point where readers can utilize ideas in

nonlinear differential equations.
Nonlinear Differential Equations in Ordered Spaces - S. Carl 2000-06-14
Extremality results proved in this Monograph for an abstract operator
equation provide the theoretical framework for developing new methods
that allow the treatment of a variety of discontinuous initial and
boundary value problems for both ordinary and partial differential
equations, in explicit and implicit forms. By means of these extremality
results, the authors prove the existence of extremal solutions between
appropriate upper and lower solutions of first and second order
discontinuous implicit and explicit ordinary and functional differential
equations. They then study the dependence of these extremal solutions
on the data. The authors begin by developing an existence theory for an
abstract operator equation in ordered spaces and offer new tools for
dealing with different kinds of discontinuous implicit and explicit
differential equation problems. They present a unified approach to the
existence of extremal solutions of quasilinear elliptic and parabolic
problems and extend the upper and lower solution method to elliptic and
parabolic inclusion of hemivariation type using variational and
nonvariational methods. Nonlinear Differential Equations in Ordered
Spaces includes research that appears for the first time in book form and
is designed as a source book for pure and applied mathematicians. Its
self-contained presentation along with numerous worked examples and
complete, detailed proofs also make it accessible to researchers in
engineering as well as advanced students in these fields.
Ordinary Differential Equations - Jack K. Hale 2009-01-01
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.
Nonlinear Elliptic Partial Differential Equations - Hervé Le Dret
2018-05-25
This textbook presents the essential parts of the modern theory of
nonlinear partial differential equations, including the calculus of
variations. After a short review of results in real and functional analysis,
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the author introduces the main mathematical techniques for solving both
semilinear and quasilinear elliptic PDEs, and the associated boundary
value problems. Key topics include infinite dimensional fixed point
methods, the Galerkin method, the maximum principle, elliptic
regularity, and the calculus of variations. Aimed at graduate students
and researchers, this textbook contains numerous examples and
exercises and provides several comments and suggestions for further
study.
Stability, Instability and Chaos - Paul Glendinning 1994-11-25
An introduction to nonlinear differential equations which equips
undergraduate students with the know-how to appreciate stability theory
and bifurcation.
Introduction to Differential Equations: Second Edition - Michael E. Taylor
2021-10-21
This text introduces students to the theory and practice of differential
equations, which are fundamental to the mathematical formulation of
problems in physics, chemistry, biology, economics, and other sciences.
The book is ideally suited for undergraduate or beginning graduate
students in mathematics, and will also be useful for students in the
physical sciences and engineering who have already taken a three-course

calculus sequence. This second edition incorporates much new material,
including sections on the Laplace transform and the matrix Laplace
transform, a section devoted to Bessel's equation, and sections on
applications of variational methods to geodesics and to rigid body
motion. There is also a more complete treatment of the Runge-Kutta
scheme, as well as numerous additions and improvements to the original
text. Students finishing this book will be well prepare
Nonlinear Ordinary Differential Equations - Dominic William Jordan
1999
The text of this edition has been revised to bring it into line with current
teaching, including an expansion of the material on bifurcations and
chaos. It is directed towards practical applications of the theory with
examples and problems.
Nonlinear Ordinary Differential Equations: Problems and Solutions Dominic Jordan 2007-08-23
An ideal companion to the student textbook Nonlinear Ordinary
Differential Equations 4th Edition (OUP, 2007) this text contains over
500 problems and solutions in nonlinear differential equations, many of
which can be adapted for independent coursework and self-study.
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