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Mathematical Models in Biology Springer

The third of three volumes on partial differential equations, this is devoted to nonlinear PDE. It treats a
number of equations of classical continuum mechanics, including relativistic versions, as well as various
equations arising in differential geometry, such as in the study of minimal surfaces, isometric imbedding,
conformal deformation, harmonic maps, and prescribed Gauss curvature. In addition, some nonlinear
diffusion problems are studied. It also introduces such analytical tools as the theory of L Sobolev spaces,
H lder spaces, Hardy spaces, and Morrey spaces, and also a development of Calderon-Zygmund theory
and paradifferential operator calculus. The book is aimed at graduate students in mathematics, and at
professional mathematicians with an interest in partial differential equations, mathematical physics,
differential geometry, harmonic analysis and complex analysis

Partial Differential Equations for Scientists and Engi neers FriesenPress
This is the 2005 second edition of a highly successful and well-respected
t ext book on the nunerical techniques used to solve partial differential
equations arising from mathemati cal nodels in science, engineering and
other fields. The authors maintain an enphasis on finite difference

net hods for sinple but representative exanples of parabolic, hyperbolic
and elliptic equations fromthe first edition. However this is augnented
by new sections on finite volunme nethods, nodified equation anal ysis,
synplectic integration schenes, convection-diffusion problens, nultigrid,
and conjugate gradi ent nethods; and several sections, including that on
the energy nethod of analysis, have been extensively rewitten to reflect
noder n devel opnents. Already an excellent choice for students and
teachers in mat hemati cs, engi neering and conputer science departnents,
the revised text includes nore | atest theoretical and industrial

devel opnent s.

Applied Partial Differential Equations Springer Science & Business Media

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

Fast Direct Solvers for Elliptic PDEs Springer Science & Business Media

This book, first published in 2002, contains an introduction to hyperbolic partial differential
equations and a powerful class of numerical methods for approximating their solution, including
both linear problems and nonlinear conservation laws. These equations describe a wide range of
wave propagation and transport phenomena arising in nearly every scientific and engineering
discipline. Several applications are described in a self-contained manner, along with much of the
mathematical theory of hyperbolic problems. High-resolution versions of Godunov's method are
developed, in which Riemann problems are solved to determine the local wave structure and
limiters are then applied to eliminate numerical oscillations. These methods were originally
designed to capture shock waves accurately, but are also useful tools for studying linear wave-
propagation problems, particularly in heterogenous material. The methods studied are
implemented in the CLAWPACK software package and source code for all the examples presented
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can be found on the web, along with animations of many of the simulations. This provides an
excellent learning environment for understanding wave propagation phenomena and finite volume
methods.

Basic Theory John Wiley & Sons

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.

Partial Differential Equations Springer Science & Business Media

Partial Differential Equations for Mathematical Physicists is intended for
graduate students, researchers of theoretical physics and applied
mathematics, and professionals who want to take a course in partial
differential equations. This book offers the essentials of the subject with the
prerequisite being only an elementary knowledge of introductory calculus,
ordinary differential equations, and certain aspects of classical mechanics.
We have stressed more the methodologies of partial differential equations
and how they can be implemented as tools for extracting their solutions
rather than dwelling on the foundational aspects. After covering some basic
material, the book proceeds to focus mostly on the three main types of
second order linear equations, namely those belonging to the elliptic,
hyperbolic, and parabolic classes. For such equations a detailed treatment is
given of the derivation of Green's functions, and of the roles of
characteristics and techniques required in handling the solutions with the
expected amount of rigor. In this regard we have discussed at length the
method of separation variables, application of Green's function technique,
and employment of Fourier and Laplace's transforms. Also collected in the
appendices are some useful results from the Dirac delta function, Fourier
transform, and Laplace transform meant to be used as supplementary
materials to the text. A good number of problems is worked out and an
equally large number of exercises has been appended at the end of each
chapter keeping in mind the needs of the students. It is expected that this
book will provide a systematic and unitary coverage of the basics of partial
differential equations. Key Features An adequate and substantive exposition
of the subject. Covers a wide range of important topics. Maintains
mathematical rigor throughout. Organizes materials in a self-contained way
with each chapter ending with a summary. Contains a large number of
worked out problems.

Partial Differential Equations for Mathematical Physicists Courier
Corporation

This self-contained introduction to the fast-growing field of Mathematical
Biology is written for students with a mathematical background. It sets the
subject in a historical context and guides the reader towards questions of
current research interest. A broad range of topics is covered including:
Population dynamics, Infectious diseases, Population genetics and evolution,
Dispersal, Molecular and cellular biology, Pattern formation, and Cancer
modelling. Particular attention is paid to situations where the simple
assumptions of homogenity made in early models break down and the
process of mathematical modelling is seen in action.
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With Fourier Series and Boundary Value Problems Springer Science & Business Media

The book serves both as a reference for various scaled models with corresponding
dimensionless numbers, and as a resource for learning the art of scaling. A special
feature of the book is the emphasis on how to create software for scaled models, based
on existing software for unscaled models. Scaling (or non-dimensionalization) is a
mathematical technique that greatly simplifies the setting of input parameters in
numerical simulations. Moreover, scaling enhances the understanding of how different
physical processes interact in a differential equation model. Compared to the existing
literature, where the topic of scaling is frequently encountered, but very often in only a
brief and shallow setting, the present book gives much more thorough explanations of
how to reason about finding the right scales. This process is highly problem dependent,
and therefore the book features a lot of worked examples, from very simple ODEs to
systems of PDEs, especially from fluid mechanics. The text is easily accessible and
example-driven. The first part on ODEs fits even a lower undergraduate level, while the
most advanced multiphysics fluid mechanics examples target the graduate level. The
scientific literature is full of scaled models, but in most of the cases, the scales are just
stated without thorough mathematical reasoning. This book explains how the scales are
found mathematically. This book will be a valuable read for anyone doing numerical
simulations based on ordinary or partial differential equations.

Applied Partial Differential Equations John Wiley & Sons

Practical text shows how to formulate and solve partial differential equations.
Coverage of diffusion-type problems, hyperbolic-type problems, elliptic-type
problems, numerical and approximate methods. Solution guide available upon
request. 1982 edition.

Applied Partial Differential Equations: An Introduction Springer Science & Business
Media

Praise for the Third Edition * Future mathematicians, scientists, and engineers should find
the book to be an excellent introductory text for coursework or self-study as well as
worth its shelf space for reference.” —MAA Reviews Applied Mathematics, Fourth Edition
is a thoroughly updated and revised edition on the applications of modeling and analyzing
natural, social, and technological processes. The book covers a wide range of key topics
in mathematical methods and modeling and highlights the connections between
mathematics and the applied and natural sciences. The Fourth Edition covers both
standard and modern topics, including scaling and dimensional analysis; regular and
singular perturbation; calculus of variations; Green’ s functions and integral equations;
nonlinear wave propagation; and stability and bifurcation. The book provides extended
coverage of mathematical biology, including biochemical kinetics, epidemiology, viral
dynamics, and parasitic disease. In addition, the new edition features: Expanded coverage
on orthogonality, boundary value problems, and distributions, all of which are motivated
by solvability and eigenvalue problems in elementary linear algebra Additional
MATLABO applications for computer algebra system calculations Over 300 exercises
and 100 illustrations that demonstrate important concepts New examples of dimensional
analysis and scaling along with new tables of dimensions and units for easy reference
Review material, theory, and examples of ordinary differential equations New material on
applications to quantum mechanics, chemical kinetics, and modeling diseases and viruses
Written at an accessible level for readers in a wide range of scientific fields, Applied
Mathematics, Fourth Edition is an ideal text for introducing modern and advanced
techniques of applied mathematics to upper-undergraduate and graduate-level students in
mathematics, science, and engineering. The book is also a valuable reference for
engineers and scientists in government and industry.

Partial Differential Equations John Wiley & Sons

This textbook develops the basic ideas of transport models in hydrogeology,
including diffusion-dispersion processes, advection, and adsorption or
reaction. The book serves as an excellent text or supplementary reading in
courses in applied mathematics, contaminant hydrology, ground water
modeling, or hydrogeology.

Partial Differential Equations and Solitary Waves Theory Cambridge University
Press

This textbook is for the standard, one-semester, junior-senior course that often
goes by the title "Elementary Partial Differential Equations” or "Boundary Value
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Problems;' The audience usually consists of stu dents in mathematics, engineering, LaTeX, these notes would never have been put together. The professional-looking results

and the physical sciences. The topics include derivations of some of the standard
equations of mathemati cal physics (including the heat equation, thell wave
equation, and the Laplace's equation) and methods for solving those equations on
bounded and unbounded domains. Methods include eigenfunction expansions or
separation of variables, and methods based on Fourier and Laplace transforms.
Prerequisites include calculus and a post-calculus differential equations course.
There are several excellent texts for this course, so one can legitimately ask why
one would wish to write another. A survey of the content of the existing titles
shows that their scope is broad and the analysis detailed; and they often exceed
five hundred pages in length. These books gen erally have enough material for
two, three, or even four semesters. Yet, many undergraduate courses are one-
semester courses. The author has often felt that students become a little
uncomfortable when an instructor jumps around in a long volume searching for the
right topics, or only par tially covers some topics; but they are secure in
completely mastering a short, well-defined introduction. This text was written to
proVide a brief, one-semester introduction to partial differential equations.
Numerical Methods for Conservation Laws Springer Science & Business
Media

This title is part of the Pearson Modern Classics series. Pearson Modern
Classics are acclaimed titles at a value price. Please visit
www.pearsonhighered.com/math-classics-series for a complete list of titles.
Applied Partial Differential Equations with Fourier Series and Boundary
Value Problems emphasizes the physical interpretation of mathematical
solutions and introduces applied mathematics while presenting differential
equations. Coverage includes Fourier series, orthogonal functions, boundary
value problems, Green's functions, and transform methods. This text is ideal
for readers interested in science, engineering, and applied mathematics.
Applied Partial Differential Equations Academic Press

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.

Introduction to Partial Differential Equations Springer Science & Business Media
KEY BENEFIT Emphasizing physical interpretations of mathematical solutions,
this book introduces applied mathematics and presents partial differential
equations. KEY TOPICS Leading readers from simple exercises through
increasingly powerful mathematical techniques, this book discusses hear flow and
vibrating strings and membranes, for a better understand of the relationship
between mathematics and physical problems. It also emphasizes problem solving
and provides a thorough approach to solutions. The third edition of , Elementary
Applied Partial Differential Equations; With Fourier Series and Boundary Value
Problems has been revised to include a new chapter covering dispersive waves. It
also includes new sections covering fluid flow past a circular cylinder; reflection
and refraction of light and sound waves; the finite element method; partial
differential equations with spherical geometry; eigenvalue problems with a
continuous and discrete spectrum; and first-order nonlinear partial differential
equations. An essential reference for any technical or mathematics professional.
Partial Differential Equations 11l CRC Press

These notes developed from a course on the numerical solution of conservation laws first
taught at the University of Washington in the fall of 1988 and then at ETH during the
following spring. The overall emphasis is on studying the mathematical tools that are
essential in de veloping, analyzing, and successfully using numerical methods for
nonlinear systems of conservation laws, particularly for problems involving shock waves.
A reasonable un derstanding of the mathematical structure of these equations and their
solutions is first required, and Part | of these notes deals with this theory. Part Il deals
more directly with numerical methods, again with the emphasis on general tools that are
of broad use. | have stressed the underlying ideas used in various classes of methods
rather than present ing the most sophisticated methods in great detail. My aim was to

provide a sufficient background that students could then approach the current research
literature with the necessary tools and understanding. vVithout the wonders of TeX and
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perhaps obscure the fact that these are indeed lecture notes. Some sections have been
reworked several times by now, but others are still preliminary. I can only hope that the
errors are not too blatant. Moreover, the breadth and depth of coverage was limited by
the length of these courses, and some parts are rather sketchy.

Applied Partial Differential Equations Applied Partial Differential Equations

This textbook presents a variety of applied mathematics topics in science and
engineering with an emphasis on problem solving techniques using MATLABC . The
authors provide a general overview of the MATLAB language and its graphics abilities
before delving into problem solving, making the book useful for readers without prior
MATLAB experience. They explain how to generate code suitable for various
applications so that readers can apply the techniques to problems not covered in the
book. Examples, figures, and MATLAB scripts enable readers with basic mathematics
knowledge to solve various applied math problems in their fields while avoiding
unnecessary technical details.

Introduction to Partial Differential Equations Springer Science & Business Media

This volume provides an introduction to the analytical and numerical aspects of partial
differential equations (PDESs). It unifies an analytical and computational approach for
these; the qualitative behaviour of solutions being established using classical concepts:
maximum principles and energy methods. Notable inclusions are the treatment of
irregularly shaped boundaries, polar coordinates and the use of flux-limiters when
approximating hyperbolic conservation laws. The numerical analysis of difference
schemes is rigorously developed using discrete maximum principles and discrete Fourier
analysis. A novel feature is the inclusion of a chapter containing projects, intended for
either individual or group study, that cover a range of topics such as parabolic smoothing,
travelling waves, isospectral matrices, and the approximation of multidimensional
advection— diffusion problems. The underlying theory is illustrated by numerous examples
and there are around 300 exercises, designed to promote and test understanding. They
are starred according to level of difficulty. Solutions to odd-numbered exercises are
available to all readers while even-numbered solutions are available to authorised
instructors. Written in an informal yet rigorous style, Essential Partial Differential
Equations is designed for mathematics undergraduates in their final or penultimate year
of university study, but will be equally useful for students following other scientific and
engineering disciplines in which PDEs are of practical importance. The only prerequisite
is a familiarity with the basic concepts of calculus and linear algebra.

An Introduction John Wiley & Sons

The first of three volumes on partial differential equations, this one
introduces basic examples arising in continuum mechanics,
electromagnetism, complex analysis and other areas, and develops a number
of tools for their solution, in particular Fourier analysis, distribution theory,
and Sobolev spaces. These tools are then applied to the treatment of basic
problems in linear PDE, including the Laplace equation, heat equation, and
wave equation, as well as more general elliptic, parabolic, and hyperbolic
equations.The book is targeted at graduate students in mathematics and at
professional mathematicians with an interest in partial differential equations,
mathematical physics, differential geometry, harmonic analysis, and complex
analysis.

Ordinary Differential Equations Birkh[] user

Combining both the classical theory and numerical techniques for partial
differential equations, this thoroughly modern approach shows the
significance of computations in PDEs and illustrates the strong interaction
between mathematical theory and the development of numerical methods.
Great care has been taken throughout the book to seek a sound balance
between these techniques. The authors present the material at an easy pace
and exercises ranging from the straightforward to the challenging have been
included. In addition there are some "projects” suggested, either to refresh
the students memory of results needed in this course, or to extend the
theories developed in the text. Suitable for undergraduate and graduate
students in mathematics and engineering.
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