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In the theory of functional differential equations with infinite delay, there are
several ways to choose the space of initial functions (phase space); and diverse
(duplicated) theories arise, according to the choice of phase space. To unify the
theories, an axiomatic approach has been taken since the 1960's. This book is
intended as a guide for the axiomatic approach to the theory of equations with
infinite delay and a culmination of the results obtained in this way. It can also be
used as a textbook for a graduate course. The prerequisite knowledge is
foundations of analysis including linear algebra and functional analysis. It is
hoped that the book will prepare students for further study of this area, and that
will serve as a ready reference to the researchers in applied analysis and
engineering sciences.
This treatment presents most of the methods for solving ordinary differential
equations and systematic arrangements of more than 2,000 equations and their
solutions. The material is organized so that standard equations can be easily
found. Plus, the substantial number and variety of equations promises an exact
equation or a sufficiently similar one. 1960 edition.
Nonlinear Ordinary Differential Equations in Transport Processes
Custom PublicationOrdinary Differential Equations and Infinite SeriesFunctional Differential
Equations with Infinite DelaySpringer
This collection, in three volumes, presents the scientific achievements of Roderick S C Wong,
spanning 45 years of his career. It provides a comprehensive overview of the author's work
which includes significant discoveries and pioneering contributions, such as his deep analysis
on asymptotic approximations of integrals and uniform asymptotic expansions of orthogonal
polynomials and special functions; his important contributions to perturbation methods for
ordinary differential equations and difference equations; and his advocation of the
Riemann–Hilbert approach for global asymptotics of orthogonal polynomials. The book is an
essential source of reference for mathematicians, statisticians, engineers, and physicists. It is
also a suitable reading for graduate students and interested senior year undergraduate
students. Contents:Volume 1:The Asymptotic Behaviour of ?(z, ?,?)A Generalization of
Watson's LemmaLinear Equations in Infinite MatricesAsymptotic Solutions of Linear Volterra
Integral Equations with Singular KernelsOn Infinite Systems of Linear Differential
EquationsError Bounds for Asymptotic Expansions of HankelExplicit Error Terms for
Asymptotic Expansions of StieltjesExplicit Error Terms for Asymptotic Expansions of
MellinAsymptotic Expansion of Multiple Fourier TransformsExact Remainders for Asymptotic
Expansions of FractionalAsymptotic Expansion of the Hilbert TransformError Bounds for
Asymptotic Expansions of IntegralsDistributional Derivation of an Asymptotic ExpansionOn a
Method of Asymptotic Evaluation of Multiple IntegralsAsymptotic Expansion of the Lebesgue
Constants Associated with Polynomial InterpolationQuadrature Formulas for Oscillatory
Integral TransformsGeneralized Mellin Convolutions and Their Asymptotic Expansions,A
Uniform Asymptotic Expansion of the Jacobi Polynomials with Error BoundsAsymptotic
Expansion of a Multiple IntegralAsymptotic Expansion of a Double Integral with a Curve of
Stationary PointsSzegö's Conjecture on Lebesgue Constants for Legendre SeriesUniform
Asymptotic Expansions of Laguerre PolynomialsTransformation to Canonical Form for Uniform
Asymptotic ExpansionsMultidimensional Stationary Phase Approximation: Boundary Stationary
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PointTwo-Dimensional Stationary Phase Approximation: Stationary Point at a
CornerAsymptotic Expansions for Second-Order Linear Difference EquationsAsymptotic
Expansions for Second-Order Linear Difference Equations, IIAsymptotic Behaviour of the
Fundamental Solution to ?u/?t = –(–?)muA Bernstein-Type Inequality for the Jacobi
PolynomialError Bounds for Asymptotic Expansions of Laplace ConvolutionsVolume
2:Asymptotic Behavior of the Pollaczek Polynomials and Their ZerosJustification of the
Stationary Phase Approximation in Time-Domain AsymptoticsAsymptotic Expansions of the
Generalized Bessel PolynomialsUniform Asymptotic Expansions for Meixner Polynomials"Best
Possible" Upper and Lower Bounds for the Zeros of the Bessel Function J?(x)Justification of a
Perturbation Approximation of the Klein–Gordon EquationSmoothing of Stokes's Discontinuity
for the Generalized Bessel Function. IIUniform Asymptotic Expansions of a Double Integral:
Coalescence of Two Stationary PointsUniform Asymptotic Formula for Orthogonal Polynomials
with Exponential WeightOn the Asymptotics of the Meixner–Pollaczek Polynomials and Their
ZerosGevrey Asymptotics and Stieltjes Transforms of Algebraically Decaying
FunctionsExponential Asymptotics of the Mittag–Leffler FunctionOn the Ackerberg–O'Malley
ResonanceAsymptotic Expansions for Second-Order Linear Difference Equations with a
Turning PointOn a Two-Point Boundary-Value Problem with Spurious SolutionsShooting
Method for Nonlinear Singularly Perturbed Boundary-Value ProblemsVolume 3:Asymptotic
Expansion of the Krawtchouk Polynomials and Their ZerosOn a Uniform Treatment of
Darboux's MethodLinear Difference Equations with Transition PointsUniform Asymptotics for
Jacobi Polynomials with Varying Large Negative Parameters — A Riemann–Hilbert
ApproachUniform Asymptotics of the Stieltjes–Wigert Polynomials via the Riemann–Hilbert
ApproachA Singularly Perturbed Boundary-Value Problem Arising in Phase TransitionsOn the
Number of Solutions to Carrier's ProblemAsymptotic Expansions for Riemann–Hilbert
ProblemsOn the Connection Formulas of the Third Painlevé TranscendentHyperasymptotic
Expansions of the Modified Bessel Function of the Third Kind of Purely Imaginary OrderGlobal
Asymptotics for Polynomials Orthogonal with Exponential Quartic WeightThe Riemann–Hilbert
Approach to Global Asymptotics of Discrete Orthogonal Polynomials with Infinite NodesGlobal
Asymptotics of the Meixner PolynomialsAsymptotics of Orthogonal Polynomials via
Recurrence RelationsUniform Asymptotic Expansions for the Discrete Chebyshev
PolynomialsGlobal Asymptotics of the Hahn PolynomialsGlobal Asymptotics of Stieltjes–Wigert
Polynomials Readership: Undergraduates, gradudates and researchers in the areas of
asymptotic approximations of integrals, singular perturbation theory, difference equations and
Riemann–Hilbert approach. Key Features:This book provides a broader viewpoint of
asymptoticsIt contains about half of the papers that Roderick Wong has written on
asymptoticsIt demonstrates how analysis is used to make some formal results mathematically
rigorousThis collection presents the scientific achievements of the authorKeywords:Asymptotic
Analysis;Perturbation Method;Special Functions;Orthogonal Polynomials;Integral
Transforms;Integral Equations;Ordinary Differential Equations;Difference
Equations;Riemann–Hilbert Problem
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.
This book fills the need for a junior-senior level book on the more advanced topics of
differential equations. It attempts to blend mathematical theory with nontrivial applications from
various disciplines. It does not contain lengthy proofs of mathematical theorems. In each case,
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examples are shown to support theorems and their practical use, and in some cases an
"intuitive proof" is included. A wide range of topics is included to afford flexibility if used for a
course.
Among the topics covered in this classic treatment are linear differential equations; solution in
an infinite form; solution by definite integrals; algebraic theory; Sturmian theory and its later
developments; much more. "Highly recommended" — Electronics Industries.
Building on introductory calculus courses, this text provides a sound foundation in the
underlying principles of ordinary differential equations. Important concepts, including
uniqueness and existence theorems, are worked through in detail and the student is
encouraged to develop much of the routine material themselves, thus helping to ensure a solid
understanding of the fundamentals required. The wide use of exercises, problems and selfassessment questions helps to promote a deeper understanding of the material and it is
developed in such a way that it lays the groundwork for further study of partial differential
equations.
Beginning with a general discussion of the linear equation, topics developed include stability
theory for autonomous and nonautonomous systems. Two appendices are also provided, and
there are problems at the end of each chapter — 55 in all. Unabridged republication of the
original (1968) edition. Appendices. Bibliography. Index. 55 problems.
This outstanding text concentrates on the mathematical ideas underlying various asymptotic
methods for ordinary differential equations that lead to full, infinite expansions. "A book of great
value." — Mathematical Reviews. 1976 revised edition.
This text is a rigorous treatment of the basic qualitative theory of ordinary differential equations,
at the beginning graduate level. Designed as a flexible one-semester course but offering
enough material for two semesters, A Short Course covers core topics such as initial value
problems, linear differential equations, Lyapunov stability, dynamical systems and the
Poincaré—Bendixson theorem, and bifurcation theory, and second-order topics including
oscillation theory, boundary value problems, and Sturm—Liouville problems. The presentation is
clear and easy-to-understand, with figures and copious examples illustrating the meaning of
and motivation behind definitions, hypotheses, and general theorems. A thoughtfully conceived
selection of exercises together with answers and hints reinforce the reader's understanding of
the material. Prerequisites are limited to advanced calculus and the elementary theory of
differential equations and linear algebra, making the text suitable for senior undergraduates as
well.
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 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.
Among the topics covered in this classic treatment are linear differential equations; solution in
an infinite form; solution by definite integrals; algebraic theory; Sturmian theory and its later
developments; further developments in the theory of boundary problems; existence theorems,
equations of first order; nonlinear equations of higher order; more. "Highly recommended" —
Electronics Industries.
The systematic study of existence, uniqueness, and properties of solutions to stochastic
differential equations in infinite dimensions arising from practical problems characterizes this
volume that is intended for graduate students and for pure and applied mathematicians,
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physicists, engineers, professionals working with mathematical models of finance. Major
methods include compactness, coercivity, monotonicity, in a variety of set-ups. The authors
emphasize the fundamental work of Gikhman and Skorokhod on the existence and uniqueness
of solutions to stochastic differential equations and present its extension to infinite dimension.
They also generalize the work of Khasminskii on stability and stationary distributions of
solutions. New results, applications, and examples of stochastic partial differential equations
are included. This clear and detailed presentation gives the basics of the infinite dimensional
version of the classic books of Gikhman and Skorokhod and of Khasminskii in one concise
volume that covers the main topics in infinite dimensional stochastic PDE’s. By appropriate
selection of material, the volume can be adapted for a 1- or 2-semester course, and can
prepare the reader for research in this rapidly expanding area.
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