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The One-Dimensional Heat Equation - John Rozier Cannon 1984-12-28
This is a version of Gevrey's classical treatise on the heat equations.
Included in this volume are discussions of initial and/or boundary value
problems, numerical methods, free boundary problems and parameter
determination problems. The material is presented as a monograph
and/or information source book. After the first six chapters of standard
classical material, each chapter is written as a self-contained unit except
for an occasional reference to elementary definitions, theorems and
lemmas in previous chapters.
Ordinary and Partial Differential Equations - Ravi P. Agarwal
2008-11-13
In this undergraduate/graduate textbook, the authors introduce ODEs
and PDEs through 50 class-tested lectures. Mathematical concepts are
explained with clarity and rigor, using fully worked-out examples and
helpful illustrations. Exercises are provided at the end of each chapter
for practice. The treatment of ODEs is developed in conjunction with
PDEs and is aimed mainly towards applications. The book covers
important applications-oriented topics such as solutions of ODEs in form
of power series, special functions, Bessel functions, hypergeometric
functions, orthogonal functions and polynomials, Legendre, Chebyshev,
Hermite, and Laguerre polynomials, theory of Fourier series.
Undergraduate and graduate students in mathematics, physics and
engineering will benefit from this book. The book assumes familiarity
with calculus.
Recent Advances in Numerical Analysis - Carl De Boor 2014-05-10
Recent Advances in Numerical Analysis provides information pertinent to
the developments in numerical analysis. This book covers a variety of
topics, including positive functions, Sobolev spaces, computing paths,
partial differential equations, and perturbation theory. Organized into 12
chapters, this book begins with an overview of stability conditions for
numerical methods that can be expressed in the form that some
associated function is positive. This text then examines the polynomial
approximation theory having applications to finite element Galerkin
methods. Other chapters consider the numerical condition of polynomials
by examining three particular problem areas, namely, the representation
of polynomials, algebraic equations, and the problem of
orthogonalization. This book discusses as well a general theory that leads
to a systematic way to prepare the initial data. The final chapter deals
with the derivation of the Kronecker canonical form. This book is a
valuable resource for applied mathematicians, numerical analysts,
physicists, engineers, and research workers.
Partial Differential Equations - J. Necas 2018-05-04
As a satellite conference of the 1998 International Mathematical
Congress and part of the celebration of the 650th anniversary of Charles
University, the Partial Differential Equations Theory and Numerical
Solution conference was held in Prague in August, 1998. With its rich
scientific program, the conference provided an opportunity for almost
200 participants to gather and discuss emerging directions and recent
developments in partial differential equations (PDEs). This volume
comprises the Proceedings of that conference. In it, leading specialists in
partial differential equations, calculus of variations, and numerical
analysis present up-to-date results, applications, and advances in
numerical methods in their fields. Conference organizers chose the
contributors to bring together the scientists best able to present a
complex view of problems, starting from the modeling, passing through
the mathematical treatment, and ending with numerical realization. The
applications discussed include fluid dynamics, semiconductor technology,
image analysis, motion analysis, and optimal control. The importance and
quantity of research carried out around the world in this field makes it
imperative for researchers, applied mathematicians, physicists and
engineers to keep up with the latest developments. With its panel of
international contributors and survey of the recent ramifications of
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theory, applications, and numerical methods, Partial Differential
Equations: Theory and Numerical Solution provides a convenient means
to that end.
Ordinary and Partial Differential Equations - Brian D. Sleeman
2006-11-14
Introduction to Partial Differential Equations
- Aslak Tveito 2004-10-04
This book teaches basic methods of partial differential equations and
introduces related important ideas associated with the analysis of
numerical methods for those partial differential equations. Coverage
details such topics as separation of variables, Fourier analysis, maximum
principles, and energy estimates. The book introduces numerical
methods in parallel to the classical theory and also includes many
engaging exercises.
Elliptic Marching Methods and Domain Decomposition - Patrick J.
Roache 1995-06-29
One of the first things a student of partial differential equations learns is
that it is impossible to solve elliptic equations by spatial marching. This
new book describes how to do exactly that, providing a powerful tool for
solving problems in fluid dynamics, heat transfer, electrostatics, and
other fields characterized by discretized partial differential equations.
Elliptic Marching Methods and Domain Decomposition demonstrates
how to handle numerical instabilities (i.e., limitations on the size of the
problem) that appear when one tries to solve these discretized equations
with marching methods. The book also shows how marching methods can
be superior to multigrid and pre-conditioned conjugate gradient (PCG)
methods, particularly when used in the context of multiprocessor parallel
computers. Techniques for using domain decomposition together with
marching methods are detailed, clearly illustrating the benefits of these
techniques for applications in engineering, applied mathematics, and the
physical sciences.
Partial Differential Equations
- David Colton 2012-06-14
This text offers students in mathematics, engineering, and the applied
sciences a solid foundation for advanced studies in mathematics.
Features coverage of integral equations and basic scattering theory.
Includes exercises, many with answers. 1988 edition.
Fourier Analysis and Approximation - P.L. Butzer 2012-12-06
At the international conference on 'Harmonic Analysis and Integral
Transforms', conducted by one of the authors at the Mathematical
Research Institute in Oberwolfach (Black Forest) in August 1965, it was
felt that there was a real need for a book on Fourier analysis stressing (i)
parallel treatment of Fourier series and Fourier trans forms from a
transform point of view, (ii) treatment of Fourier transforms in LP(lRn)_
space not only for p = 1 and p = 2, (iii) classical solution of partial
differential equations with completely rigorous proofs, (iv) theory of
singular integrals of convolu tion type, (v) applications to approximation
theory including saturation theory, (vi) multiplier theory, (vii) Hilbert
transforms, Riesz fractional integrals, Bessel potentials, (viii) Fourier
transform methods on locally compact groups. This study aims to
consider these aspects, presenting a systematic treatment of Fourier
analysis on the circle as well as on the infinite line, and of those areas of
approximation theory which are in some way or other related thereto. A
second volume is in preparation which goes beyond the one-dimensional
theory presented here to cover the subject for functions of several
variables. Approximately a half of this first volume deals with the
theories of Fourier series and of Fourier integrals from a transform point
of view.
U.S. Geological Survey Bulletin
- L. E. Burns 1983
U.S. Geological Survey Bulletin - 1983
Canadian Mathematical Bulletin - 1968
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Dynamical Issues in Combustion Theory - Paul C. Fife 2012-12-06
This IMA Volume in Mathematics and its Applications DYNAMICAL
ISSUES IN COMBUSTION THEORY is based on the proceedings of a
workshop which was an integral part of the 1989-90 IMA program on
"Dynamical Systems and their Applications." The aim of this workshop
was to cross-fertilize research groups working in topics of current
interest in combustion dynamics and mathematical methods applicable
thereto. We thank Shui-Nee Chow, Martin Golubitsky, Richard McGehee,
George R. Sell, Paul Fife, Amable Liiian and Foreman Williams for
organizing the meeting. We especially thank Paul Fife, Amable Liiilin and
Foreman Williams for editing the proceedings. We also take this
opportunity to thank those agencies whose financial support made the
workshop possible: the Army Research Office, the National Science
Foundation and the Office of Naval Research. Avner Friedman Willard
Miller, Jr. ix PREFACE The world ofcombustion phenomena is rich in
problems intriguing to the math ematical scientist. They offer challenges
on several fronts: (1) modeling, which involves the elucidation of the
essential features of a given phenomenon through physical insight and
knowledge of experimental results, (2) devising appropriate asymptotic
and computational methods, and (3) developing sound mathematical
theories. Papers in the present volume, which are based on talks given at
the Workshop on Dynamical Issues in Combustion Theory in November,
1989, describe how all of these challenges have been met for particular
examples within a number of common combustion scenarios:
reactiveshocks, low Mach number premixed reactive flow, nonpremixed
phenomena, and solid propellants.
Spectral and Scattering Theory - Alexander G. Ramm 2013-06-29
Proceedings of Sessions from the First Congress of the International
Society for Analysis, Applications and Computing held in Newark,
Delaware, June, 2-, 1997
Numerical Solution of Partial Differential Equations—II, Synspade
1970 - Bert Hubbard 2014-05-10
Numerical Solution of Partial Differential Equations—II: Synspade 1970
provides information pertinent to the fundamental aspects of partial
differential equations. This book covers a variety of topics that range
from mathematical numerical analysis to numerical methods applied to
problems in mechanics, meteorology, and fluid dynamics. Organized into
18 chapters, this book begins with an overview of the methods of the
Rayleigh–Ritz–Galerkin type for the approximation of boundary value
problems using spline basis functions and Sobolev spaces. This text then
analyzes a special approach aimed at solving elliptical equations. Other
chapters consider the approximation theoretic study of special sets of
approximating functions. This book discusses as well combining the
alternating-direction methods with Galerkin methods to obtain highly
efficient procedures for the numerical solution of second order parabolic
and hyperbolic problems. The final chapter deals with the results
concerning Chebyshev rational approximations of reciprocals of certain
entire functions. This book is a valuable resource for mathematicians.
Advances in Computers - 1961-01-01
Advances in Computers
Introduction to Partial Differential Equations with Applications E. C. Zachmanoglou 2012-04-20
This text explores the essentials of partial differential equations as
applied to engineering and the physical sciences. Discusses ordinary
differential equations, integral curves and surfaces of vector fields, the
Cauchy-Kovalevsky theory, more. Problems and answers.
Partial Differential Equations of Mathematical Physics - S. L. Sobolev
1964-01-01
This volume presents an unusually accessible introduction to equations
fundamental to the investigation of waves, heat conduction,
hydrodynamics, and other physical problems. Topics include derivation
of fundamental equations, Riemann method, equation of heat conduction,
theory of integral equations, Green's function, and much more. The only
prerequisite is a familiarity with elementary analysis. 1964 edition.
An Introduction to Partial Differential Equations - Yehuda
Pinchover 2005-05-12
A complete introduction to partial differential equations, this is a
textbook aimed at students of mathematics, physics and engineering.
Grants and Awards for the Fiscal Year Ended ... - National Science
Foundation (U.S.) 1981

Fourier Analysis and Approximation - 2011-09-21
Fourier Analysis and Approximation
Journal of Research of the National Bureau of Standards
- 1959
Contribution of Artesian Water to Progressive Failure of the
Upper Part of the Delhi Pike Landslide Complex, Cincinnati, Ohio Rex L. Baum 1994
Analysis of saturated ground-water flow and slope stability of a landslide
in thin colluvium to determine where failures probably began.
Introduction to Partial Differential Equations - Peter J. Olver
2013-11-08
This textbook is designed for a one year course covering the
fundamentals of partial differential equations, geared towards advanced
undergraduates and beginning graduate students in mathematics,
science, engineering, and elsewhere. The exposition carefully balances
solution techniques, mathematical rigor, and significant applications, all
illustrated by numerous examples. Extensive exercise sets appear at the
end of almost every subsection, and include straightforward
computational problems to develop and reinforce new techniques and
results, details on theoretical developments and proofs, challenging
projects both computational and conceptual, and supplementary material
that motivates the student to delve further into the subject. No previous
experience with the subject of partial differential equations or Fourier
theory is assumed, the main prerequisites being undergraduate calculus,
both one- and multi-variable, ordinary differential equations, and basic
linear algebra. While the classical topics of separation of variables,
Fourier analysis, boundary value problems, Green's functions, and
special functions continue to form the core of an introductory course, the
inclusion of nonlinear equations, shock wave dynamics, symmetry and
similarity, the Maximum Principle, financial models, dispersion and
solutions, Huygens' Principle, quantum mechanical systems, and more
make this text well attuned to recent developments and trends in this
active field of contemporary research. Numerical approximation schemes
are an important component of any introductory course, and the text
covers the two most basic approaches: finite differences and finite
elements.
Convergence of Solutions of the Kolmogorov Equation to
Travelling Waves - Maury Bramson 1983
A First Course in Partial Differential Equations with Complex
Variables and Transform Methods - Hans F. Weinberger 1995-01-01
Suitable for advanced undergraduate and graduate students, this text
presents the general properties of partial differential equations,
including the elementary theory of complex variables. Topics include
one-dimensional wave equation, properties of elliptic and parabolic
equations, separation of variables and Fourier series, nonhomogeneous
problems, and analytic functions of a complex variable. Solutions. 1965
edition.
Recent Progress on Some Problems in Several Complex Variables and
Partial Differential Equations - Shiferaw Berhanu 2006
The papers in this volume cover many important topics of current
interest in partial differential equations and several complex variables.
An international group of well-known mathematicians has contributed
original research articles on diverse topics such as the geometry of
complex manifolds, the mean curvature equation, formal solutions of
singular partial differential equations, and complex vector fields. The
material in this volume is useful for graduate students and researchers
interested in partial differential equations and several complex variables.
Partial Differential Equations - Walter A. Strauss 2007-12-21
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

Nonlinear Partial Differential Equations and Applications - J.M.
Chadam 2006-11-15
Maximum Principles in Differential Equations - Murray H. Protter
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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.
Partial Differential Equations and Related Topics - J.A. Goldstein
1975-04

Equations - C. A. Swanson 2016-06-03
Mathematics in Science and Engineering, Volume 48: Comparison and
Oscillation Theory of Linear Differential Equations deals primarily with
the zeros of solutions of linear differential equations. This volume
contains five chapters. Chapter 1 focuses on comparison theorems for
second order equations, while Chapter 2 treats oscillation and
nonoscillation theorems for second order equations. Separation,
comparison, and oscillation theorems for fourth order equations are
covered in Chapter 3. In Chapter 4, ordinary equations and systems of
differential equations are reviewed. The last chapter discusses the result
of the first analog of a Sturm-type comparison theorem for an elliptic
partial differential equation. This publication is intended for college
seniors or beginning graduate students who are well-acquainted with
advanced calculus, complex analysis, linear algebra, and linear
differential equations.
Summaries of Projects Completed in Fiscal Year ... - National Science
Foundation (U.S.) 1977

Elements of Partial Differential Equations
- Pavel Drábek 2014-06-23
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.
The Analysis and Solution of Partial Differential Equations - Robert
L. Street 1973

Handbook of Differential Equations: Stationary Partial
Differential Equations - Michel Chipot 2011-08-11
This handbook is the sixth and last volume in the series devoted to
stationary partial differential equations. The topics covered by this
volume include in particular domain perturbations for boundary value
problems, singular solutions of semilinear elliptic problems, positive
solutions to elliptic equations on unbounded domains, symmetry of
solutions, stationary compressible Navier-Stokes equation, LotkaVolterra systems with cross-diffusion, and fixed point theory for elliptic
boundary value problems. * Collection of self-contained, state-of-the-art
surveys * Written by well-known experts in the field * Informs and
updates on all the latest developments
Spatial Ecology via Reaction-Diffusion Equations
- Robert Stephen
Cantrell 2004-01-09
Many ecological phenomena may be modelled using apparently random
processes involving space (and possibly time). Such phenomena are
classified as spatial in their nature and include all aspects of pollution.
This book addresses the problem of modelling spatial effects in ecology
and population dynamics using reaction-diffusion models. * Rapidly
expanding area of research for biologists and applied mathematicians *
Provides a unified and coherent account of methods developed to study
spatial ecology via reaction-diffusion models * Provides the reader with
the tools needed to construct and interpret models * Offers specific
applications of both the models and the methods * Authors have played a
dominant role in the field for years Essential reading for graduate
students and researchers working with spatial modelling from
mathematics, statistics, ecology, geography and biology.

Nonlinear Elliptic Partial Differential Equations - J. P. Gossez 2011
This volume contains papers on semi-linear and quasi-linear elliptic
equations from the workshop on Nonlinear Elliptic Partial Differential
Equations, in honor of Jean-Pierre Gossez's 65th birthday, held
September 2-4, 2009 at the Universite Libre de Bruxelles, Belgium. The
workshop reflected Gossez's contributions in nonlinear elliptic PDEs and
provided an opening to new directions in this very active research area.
Presentations covered recent progress in Gossez's favorite topics, namely
various problems related to the $p$-Laplacian operator, the
antimaximum principle, the Fucik Spectrum, and other related subjects.
This volume will be of principle interest to researchers in nonlinear
analysis, especially in partial differential equations of elliptic type.
Numerical Solution of Partial Differential Equations - James H.
Bramble 1966
Differential Equations and Mathematical Biology - D.S. Jones 2009-11-09
Deepen students' understanding of biological phenomenaSuitable for
courses on differential equations with applications to mathematical
biology or as an introduction to mathematical biology, Differential
Equations and Mathematical Biology, Second Edition introduces students
in the physical, mathematical, and biological sciences to fundamental
modeli
Comparison and Oscillation Theory of Linear Differential
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