Partial Differential Equations With Maple
When people should go to the book stores, search initiation by shop, shelf by shelf, it is in fact problematic. This is why we present the book
compilations in this website. It will no question ease you to look guide Partial Differential Equations With Maple as you such as.
By searching the title, publisher, or authors of guide you in point of fact want, you can discover them rapidly. In the house, workplace, or perhaps in
your method can be every best area within net connections. If you direct to download and install the Partial Differential Equations With Maple , it is
enormously easy then, back currently we extend the link to buy and create bargains to download and install Partial Differential Equations With Maple
therefore simple!

Maple and Mathematica - Inna K. Shingareva 2010-04-29
In the history of mathematics there are many situations in which callations were performed incorrectly for important practical applications.
Let us look at some examples, the history of computing the number ?
began in Egypt and Babylon about 2000 years BC, since then many
mathematicians have calculated ? (e. g. , Archimedes, Ptolemy, Vi` ete,
etc. ). The ?rst formula for computing decimal digits of ? was disc- ered
by J. Machin (in 1706), who was the ?rst to correctly compute 100 digits
of ?. Then many people used his method, e. g. , W. Shanks calculated ?
with 707 digits (within 15 years), although due to mistakes only the ?rst
527 were correct. For the next examples, we can mention the history of
computing the ?ne-structure constant ? (that was ?rst discovered by A.
Sommerfeld), and the mathematical tables, exact - lutions, and formulas,
published in many mathematical textbooks, were not veri?ed rigorously
[25]. These errors could have a large e?ect on results obtained by
engineers. But sometimes, the solution of such problems required such
techn- ogy that was not available at that time. In modern mathematics
there exist computers that can perform various mathematical operations
for which humans are incapable. Therefore the computers can be used to
verify the results obtained by humans, to discovery new results, to provetheresultsthatahumancanobtainwithoutanytechnology. With
respectto our example of computing?, we can mention that recently (in
2002) Y. Kanada, Y. Ushiro, H. Kuroda, and M.
Introductory Differential Equations - Martha L. L. Abell 2014-08-19
Introductory Differential Equations, Fourth Edition, offers both narrative
explanations and robust sample problems for a first semester course in
introductory ordinary differential equations (including Laplace
transforms) and a second course in Fourier series and boundary value
problems. The book provides the foundations to assist students in
learning not only how to read and understand differential equations, but
also how to read technical material in more advanced texts as they
progress through their studies. This text is for courses that are typically
called (Introductory) Differential Equations, (Introductory) Partial
Differential Equations, Applied Mathematics, and Fourier Series. It
follows a traditional approach and includes ancillaries like Differential
Equations with Mathematica and/or Differential Equations with Maple.
Because many students need a lot of pencil-and-paper practice to master
the essential concepts, the exercise sets are particularly comprehensive
with a wide array of exercises ranging from straightforward to
challenging. There are also new applications and extended projects made
relevant to everyday life through the use of examples in a broad range of
contexts. This book will be of interest to undergraduates in math,
biology, chemistry, economics, environmental sciences, physics,
computer science and engineering. Provides the foundations to assist
students in learning how to read and understand the subject, but also
helps students in learning how to read technical material in more
advanced texts as they progress through their studies Exercise sets are
particularly comprehensive with a wide range of exercises ranging from
straightforward to challenging Includes new applications and extended
projects made relevant to "everyday life" through the use of examples in
a broad range of contexts Accessible approach with applied examples
and will be good for non-math students, as well as for undergrad classes
A Course in Differential Equations with Boundary Value Problems
- Stephen A. Wirkus 2017-01-24
A Course in Differential Equations with Boundary Value Problems, 2nd
Edition adds additional content to the author’s successful A Course on
Ordinary Differential Equations, 2nd Edition. This text addresses the
need when the course is expanded. The focus of the text is on
applications and methods of solution, both analytical and numerical, with
emphasis on methods used in the typical engineering, physics, or
mathematics student’s field of study. The text provides sufficient
problems so that even the pure math major will be sufficiently
partial-differential-equations-with-maple

challenged. The authors offer a very flexible text to meet a variety of
approaches, including a traditional course on the topic. The text can be
used in courses when partial differential equations replaces Laplace
transforms. There is sufficient linear algebra in the text so that it can be
used for a course that combines differential equations and linear algebra.
Most significantly, computer labs are given in MATLAB®,
Mathematica®, and MapleTM. The book may be used for a course to
introduce and equip the student with a knowledge of the given software.
Sample course outlines are included. Features MATLAB®,
Mathematica®, and MapleTM are incorporated at the end of each
chapter. All three software packages have parallel code and exercises;
There are numerous problems of varying difficulty for both the applied
and pure math major, as well as problems for engineering, physical
science and other students. An appendix that gives the reader a "crash
course" in the three software packages. Chapter reviews at the end of
each chapter to help the students review Projects at the end of each
chapter that go into detail about certain topics and introduce new topics
that the students are now ready to see Answers to most of the odd
problems in the back of the book
Partial Differential Equations of Applied Mathematics - Erich
Zauderer 1998-08-04
The only comprehensive guide to modeling, characterizing, and solving
partial differential equations This classic text by Erich Zauderer provides
a comprehensive account of partial differential equations and their
applications. Dr. Zauderer develops mathematical models that give rise
to partial differential equations and describes classical and modern
solution techniques. With an emphasis on practical applications, he
makes liberal use of real-world examples, explores both linear and
nonlinear problems, and provides approximate as well as exact solutions.
He also describes approximation methods for simplifying complicated
solutions and for solving linear and nonlinear problems not readily solved
by standard methods. The book begins with a demonstration of how the
three basic types of equations (parabolic, hyperbolic, and elliptic) can be
derived from random walk models. It continues in a less statistical vein
to cover an exceptionally broad range of topics, including stabilities,
singularities, transform methods, the use of Green's functions, and
perturbation and asymptotic treatments. Features that set Partial
Differential Equations of Applied Mathematics, Second Edition above all
other texts in the field include: Coverage of random walk problems,
discontinuous and singular solutions, and perturbation and asymptotic
methods More than 800 practice exercises, many of which are fully
worked out Numerous up-to-date examples from engineering and the
physical sciences Partial Differential Equations of Applied Mathematics,
Second Edition is a superior advanced-undergraduate to graduate-level
text for students in engineering, the sciences, and applied mathematics.
The title is also a valuable working resource for professionals in these
fields. Dr. Zauderer received his doctorate in mathematics from the New
York University-Courant Institute. Prior to joining the staff of Polytechnic
University, he was a Senior Weitzmann Fellow of the Weitzmann
Institute of Science in Rehovot, Israel.
Solving Nonlinear Partial Differential Equations with Maple and
Mathematica - Inna Shingareva 2014-10-12
The emphasis of the book is given in how to construct different types of
solutions (exact, approximate analytical, numerical, graphical) of
numerous nonlinear PDEs correctly, easily, and quickly. The reader can
learn a wide variety of techniques and solve numerous nonlinear PDEs
included and many other differential equations, simplifying and
transforming the equations and solutions, arbitrary functions and
parameters, presented in the book). Numerous comparisons and
relationships between various types of solutions, different methods and
approaches are provided, the results obtained in Maple and
Mathematica, facilitates a deeper understanding of the subject. Among a
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big number of CAS, we choose the two systems, Maple and Mathematica,
that are used worldwide by students, research mathematicians,
scientists, and engineers. As in the our previous books, we propose the
idea to use in parallel both systems, Maple and Mathematica, since in
many research problems frequently it is required to compare
independent results obtained by using different computer algebra
systems, Maple and/or Mathematica, at all stages of the solution process.
One of the main points (related to CAS) is based on the implementation
of a whole solution method (e.g. starting from an analytical derivation of
exact governing equations, constructing discretizations and analytical
formulas of a numerical method, performing numerical procedure,
obtaining various visualizations, and comparing the numerical solution
obtained with other types of solutions considered in the book, e.g. with
asymptotic solution).
Numerical Analysis of Partial Differential Equations Using Maple and
MATLAB - Martin J. Gander 2018-01-01
This book provides an elementary yet comprehensive introduction to the
numerical solution of partial differential equations (PDEs). Used to model
important phenomena, such as the heating of apartments and the
behavior of electromagnetic waves, these equations have applications in
engineering and the life sciences, and most can only be solved
approximately using computers. Numerical Analysis of Partial
Differential Equations Using Maple and MATLAB provides detailed
descriptions of the four major classes of discretization methods for PDEs
(finite difference method, finite volume method, spectral method, and
finite element method) and runnable MATLAB? code for each of the
discretization methods and exercises. It also gives self-contained
convergence proofs for each method using the tools and techniques
required for the general convergence analysis but adapted to the
simplest setting to keep the presentation clear and complete. This book
is intended for advanced undergraduate and early graduate students in
numerical analysis and scientific computing and researchers in related
fields. It is appropriate for a course on numerical methods for partial
differential equations.
Computational Methods in Chemical Engineering with Maple - Ralph E.
White 2010-02-06
This book presents Maple solutions to a wide range of problems relevant
to chemical engineers and others. Many of these solutions use Maple’s
symbolic capability to help bridge the gap between analytical and
numerical solutions. The readers are strongly encouraged to refer to the
references included in the book for a better understanding of the physics
involved, and for the mathematical analysis. This book was written for a
senior undergraduate or a first year graduate student course in chemical
engineering. Most of the examples in this book were done in Maple 10.
However, the codes should run in the most recent version of Maple. We
strongly encourage the readers to use the classic worksheet (*. mws)
option in Maple as we believe it is more user-friendly and robust. In
chapter one you will find an introduction to Maple which includes simple
basics as a convenience for the reader such as plotting, solving linear
and nonlinear equations, Laplace transformations, matrix operations, ‘do
loop,’ and ‘while loop. ’ Chapter two presents linear ordinary differential
equations in section 1 to include homogeneous and nonhomogeneous
ODEs, solving systems of ODEs using the matrix exponential and Laplace
transform method. In section two of chapter two, nonlinear ordinary
differential equations are presented and include simultaneous series
reactions, solving nonlinear ODEs with Maple’s ‘dsolve’ command, stop
conditions, differential algebraic equations, and steady state solutions.
Chapter three addresses boundary value problems.
Mathematical Modelling with Case Studies - B. Barnes 2014-12-15
Mathematical Modelling with Case Studies: Using MapleTM and
MATLAB®, Third Edition provides students with hands-on modelling
skills for a wide variety of problems involving differential equations that
describe rates of change. While the book focuses on growth and decay
processes, interacting populations, and heating/cooling problems, the
mathematical techniques presented can be applied to many other areas.
The text carefully details the process of constructing a model, including
the conversion of a seemingly complex problem into a much simpler one.
It uses flow diagrams and word equations to aid in the model-building
process and to develop the mathematical equations. Employing
theoretical, graphical, and computational tools, the authors analyze the
behavior of the models under changing conditions. The authors often
examine a model numerically before solving it analytically. They also
discuss the validation of the models and suggest extensions to the
models with an emphasis on recognizing the strengths and limitations of
each model. The highly recommended second edition was praised for its
partial-differential-equations-with-maple

lucid writing style and numerous real-world examples. With updated
MapleTM and MATLAB® code as well as new case studies and exercises,
this third edition continues to give students a clear, practical
understanding of the development and interpretation of mathematical
models.
Introduction To Partial Differential Equations (With Maple), An: A
Concise Course - Zhilin Li 2021-09-23
The book is designed for undergraduate or beginning level graduate
students, and students from interdisciplinary areas including engineers,
and others who need to use partial differential equations, Fourier series,
Fourier and Laplace transforms. The prerequisite is a basic knowledge of
calculus, linear algebra, and ordinary differential equations.The textbook
aims to be practical, elementary, and reasonably rigorous; the book is
concise in that it describes fundamental solution techniques for first
order, second order, linear partial differential equations for general
solutions, fundamental solutions, solution to Cauchy (initial value)
problems, and boundary value problems for different PDEs in one and
two dimensions, and different coordinates systems. Analytic solutions to
boundary value problems are based on Sturm-Liouville eigenvalue
problems and series solutions.The book is accompanied with enough well
tested Maple files and some Matlab codes that are available online. The
use of Maple makes the complicated series solution simple, interactive,
and visible. These features distinguish the book from other textbooks
available in the related area.
Partial Differential Equations for Computational Science - David
Betounes 2014-09-12
This book will have strong appeal to interdisciplinary audiences,
particularly in regard to its treatments of fluid mechanics, heat
equations, and continuum mechanics. There is also a heavy focus on
vector analysis. Maple examples, exercises, and an appendix is also
included.
Interactive Operations Research with Maple - Mahmut Parlar
2012-12-06
Interactive Operations Research with Maple: Methods and Models has
two ob jectives: to provide an accelerated introduction to the computer
algebra system Maple and, more importantly, to demonstrate Maple's
usefulness in modeling and solving a wide range of operations research
(OR) problems. This book is written in a format that makes it suitable for
a one-semester course in operations research, management science, or
quantitative methods. A nwnber of students in the departments of
operations research, management science, oper ations management,
industrial and systems engineering, applied mathematics and advanced
MBA students who are specializing in quantitative methods or opera
tions management will find this text useful. Experienced researchers and
practi tioners of operations research who wish to acquire a quick
overview of how Maple can be useful in solving OR problems will find
this an excellent reference. Maple's mathematical knowledge base now
includes calculus, linear algebra, ordinary and partial differential
equations, nwnber theory, logic, graph theory, combinatorics, statistics
and transform methods. Although Maple's main strength lies in its ability
to perform symbolic manipulations, it also has a substantial knowledge of
a large nwnber of nwnerical methods and can plot many different types
of attractive-looking two-dimensional and three-dimensional graphs.
After almost two decades of continuous improvement of its mathematical
capabilities, Maple can now boast a user base of more than 300,000
academics, researchers and students in different areas of mathematics,
science and engineering.
Handbook of Linear Partial Differential Equations for Engineers
and Scientists - Andrei D. Polyanin 2001-11-28
Following in the footsteps of the authors' bestselling Handbook of
Integral Equations and Handbook of Exact Solutions for Ordinary
Differential Equations, this handbook presents brief formulations and
exact solutions for more than 2,200 equations and problems in science
and engineering. Parabolic, hyperbolic, and elliptic equations with
Differential Equations - Robert P. Gilbert 2021-06-29
This book illustrates how MAPLE can be used to supplement a standard,
elementary text in ordinary and partial differential equation. MAPLE is
used with several purposes in mind. The authors are firm believers in the
teaching of mathematics as an experimental science where the student
does numerous calculations and then synthesizes these experiments into
a general theory. Projects based on the concept of writing generic
programs test a student's understanding of the theoretical material of
the course. A student who can solve a general problem certainly can
solve a specialized problem. The authors show MAPLE has a built-in
program for doing these problems. While it is important for the student
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to learn MAPLEŚ in built programs, using these alone removes the
student from the conceptual nature of differential equations. The goal of
the book is to teach the students enough about the computer algebra
system MAPLE so that it can be used in an investigative way. The
investigative materials which are present in the book are done in desk
calculator mode DCM, that is the calculations are in the order command
line followed by output line. Frequently, this approach eventually leads to
a program or procedure in MAPLE designated by proc and completed by
end proc. This book was developed through ten years of instruction in
the differential equations course. Table of Contents 1. Introduction to the
Maple DEtools 2. First-order Differential Equations 3. Numerical
Methods for First Order Equations 4. The Theory of Second Order
Differential Equations with Con- 5. Applications of Second Order Linear
Equations 6. Two-Point Boundary Value Problems, Catalytic Reactors and
7. Eigenvalue Problems 8. Power Series Methods for Solving Differential
Equations 9. Nonlinear Autonomous Systems 10. Integral Transforms
Biographies Robert P. Gilbert holds a Ph.D. in mathematics from
Carnegie Mellon University. He and Jerry Hile originated the method of
generalized hyperanalytic function theory. Dr. Gilbert was professor at
Indiana University, Bloomington and later became the Unidel Foundation
Chair of Mathematics at the University of Delaware. He has published
over 300 articles in professional journals and conference proceedings.
He is the Founding Editor of two mathematics journals Complex
Variables and Applicable Analysis. He is a three-time Awardee of the
Humboldt-Preis, and. received a British Research Council award to do
research at Oxford University. He is also the recipient of a Doctor
Honoris Causa from the I. Vekua Institute of Applied Mathematics at
Tbilisi State University. George C. Hsiao holds a doctorate degree in
Mathematics from Carnegie Mellon University. Dr. Hsiao is the Carl J.
Rees Professor of Mathematics Emeritus at the University of Delaware
from which he retired after 43 years on the faculty of the Department of
Mathematical Sciences. Dr. Hsiao was also the recipient of the Francis
Alison Faculty Award, the University of Delaware’s most prestigious
faculty honor, which was bestowed on him in recognition of his
scholarship, professional achievement and dedication. His primary
research interests are integral equations and partial differential
equations with their applications in mathematical physics and continuum
mechanics. He is the author or co-author of more than 200 publications
in books and journals. Dr. Hsiao is world-renowned for his expertise in
Boundary Element Method and has given invited lectures all over the
world. Robert J. Ronkese holds a PhD in applied mathematics from the
University of Delaware. He is a professor of mathematics at the US
Merchant Marine Academy on Long Island. As an undergraduate, he was
an exchange student at the Swiss Federal Institute of Technology (ETH)
in Zurich. He has held visiting positions at the US Military Academy at
West Point and at the University of Central Florida in Orlando.
Nonlinear Partial Differential Equations in Engineering by W F
Ames - W. F. Ames 1972-07-21
In this book, we study theoretical and practical aspects of computing
methods for mathematical modelling of nonlinear systems. A number of
computing techniques are considered, such as methods of operator
approximation with any given accuracy; operator interpolation
techniques including a non-Lagrange interpolation; methods of system
representation subject to constraints associated with concepts of
causality, memory and stationarity; methods of system representation
with an accuracy that is the best within a given class of models; methods
of covariance matrix estimation; methods for low-rank matrix
approximations; hybrid methods based on a combination of iterative
procedures and best operator approximation; and methods for
information compression and filtering under condition that a filter model
should satisfy restrictions associated with causality and different types of
memory. As a result, the book represents a blend of new methods in
general computational analysis, and specific, but also generic,
techniques for study of systems theory ant its particular branches, such
as optimal filtering and information compression. - Best operator
approximation, - Non-Lagrange interpolation, - Generic Karhunen-Loeve
transform - Generalised low-rank matrix approximation - Optimal data
compression - Optimal nonlinear filtering
Ordinary and Partial Differential Equation Routines in C, C++,
Fortran, Java, Maple, and MATLAB - H.J. Lee 2003-11-24
This book provides a set of ODE/PDE integration routines in the six most
widely used computer languages, enabling scientists and engineers to
apply ODE/PDE analysis toward solving complex problems. This text
concisely reviews integration algorithms, then analyzes the widely used
Runge-Kutta method. It first presents a complete code before discussin
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Traveling Wave Analysis of Partial Differential Equations - Graham
Griffiths 2010-12-09
Although the Partial Differential Equations (PDE) models that are now
studied are usually beyond traditional mathematical analysis, the
numerical methods that are being developed and used require testing
and validation. This is often done with PDEs that have known, exact,
analytical solutions. The development of analytical solutions is also an
active area of research, with many advances being reported recently,
particularly traveling wave solutions for nonlinear evolutionary PDEs.
Thus, the current development of analytical solutions directly supports
the development of numerical methods by providing a spectrum of test
problems that can be used to evaluate numerical methods. This book
surveys some of these new developments in analytical and numerical
methods, and relates the two through a series of PDE examples. The
PDEs that have been selected are largely "named'' since they carry the
names of their original contributors. These names usually signify that the
PDEs are widely recognized and used in many application areas. The
authors’ intention is to provide a set of numerical and analytical methods
based on the concept of a traveling wave, with a central feature of
conversion of the PDEs to ODEs. The Matlab and Maple software will be
available for download from this website shortly. www.pdecomp.net
Includes a spectrum of applications in science, engineering, applied
mathematics Presents a combination of numerical and analytical
methods Provides transportable computer codes in Matlab and Maple
Differential Equations for Engineers - Wei-Chau Xie 2010-04-26
Xie presents a systematic introduction to ordinary differential equations
for engineering students and practitioners. Mathematical concepts and
various techniques are presented in a clear, logical, and concise manner.
Various visual features are used to highlight focus areas. Complete
illustrative diagrams are used to facilitate mathematical modeling of
application problems. Readers are motivated by a focus on the relevance
of differential equations through their applications in various
engineering disciplines. Studies of various types of differential equations
are determined by engineering applications. Theory and techniques for
solving differential equations are then applied to solve practical
engineering problems. A step-by-step analysis is presented to model the
engineering problems using differential equations from physical
principles and to solve the differential equations using the easiest
possible method. This book is suitable for undergraduate students in
engineering.
Numerical Methods for Partial Differential Equations - G. Evans
2012-12-06
The subject of partial differential equations holds an exciting and special
position in mathematics. Partial differential equations were not
consciously created as a subject but emerged in the 18th century as
ordinary differential equations failed to describe the physical principles
being studied. The subject was originally developed by the major names
of mathematics, in particular, Leonard Euler and Joseph-Louis Lagrange
who studied waves on strings; Daniel Bernoulli and Euler who considered
potential theory, with later developments by Adrien-Marie Legendre and
Pierre-Simon Laplace; and Joseph Fourier's famous work on series
expansions for the heat equation. Many of the greatest advances in
modern science have been based on discovering the underlying partial
differential equation for the process in question. James Clerk Maxwell,
for example, put electricity and magnetism into a unified theory by
establishing Maxwell's equations for electromagnetic theory, which gave
solutions for prob lems in radio wave propagation, the diffraction of light
and X-ray developments. Schrodinger's equation for quantum mechanical
processes at the atomic level leads to experimentally verifiable results
which have changed the face of atomic physics and chemistry in the 20th
century. In fluid mechanics, the Navier Stokes' equations form a basis for
huge number-crunching activities associated with such widely disparate
topics as weather forecasting and the design of supersonic aircraft.
Inevitably the study of partial differential equations is a large
undertaking, and falls into several areas of mathematics.
Fourier Series and Numerical Methods for Partial Differential Equations
- Richard Bernatz 2010-07-30
The importance of partial differential equations (PDEs) in modeling
phenomena in engineering as well as in the physical, natural, and social
sciences is well known by students and practitioners in these fields.
Striking a balance between theory and applications, Fourier Series and
Numerical Methods for Partial Differential Equations presents an
introduction to the analytical and numerical methods that are essential
for working with partial differential equations. Combining methodologies
from calculus, introductory linear algebra, and ordinary differential
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equations (ODEs), the book strengthens and extends readers' knowledge
of the power of linear spaces and linear transformations for purposes of
understanding and solving a wide range of PDEs. The book begins with
an introduction to the general terminology and topics related to PDEs,
including the notion of initial and boundary value problems and also
various solution techniques. Subsequent chapters explore: The solution
process for Sturm-Liouville boundary value ODE problems and a Fourier
series representation of the solution of initial boundary value problems in
PDEs The concept of completeness, which introduces readers to Hilbert
spaces The application of Laplace transforms and Duhamel's theorem to
solve time-dependent boundary conditions The finite element method,
using finite dimensional subspaces The finite analytic method with
applications of the Fourier series methodology to linear version of nonlinear PDEs Throughout the book, the author incorporates his own classtested material, ensuring an accessible and easy-to-follow presentation
that helps readers connect presented objectives with relevant
applications to their own work. Maple is used throughout to solve many
exercises, and a related Web site features Maple worksheets for readers
to use when working with the book's one- and multi-dimensional
problems. Fourier Series and Numerical Methods for Partial Differential
Equations is an ideal book for courses on applied mathematics and
partial differential equations at the upper-undergraduate and graduate
levels. It is also a reliable resource for researchers and practitioners in
the fields of mathematics, science, and engineering who work with
mathematical modeling of physical phenomena, including diffusion and
wave aspects.
Scaling of Differential Equations - Hans Petter Langtangen
2016-06-15
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.
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
partial-differential-equations-with-maple

elements.
A Course in Ordinary Differential Equations - Stephen A. Wirkus
2006-10-23
The first contemporary textbook on ordinary differential equations
(ODEs) to include instructions on MATLAB, Mathematica, and Maple A
Course in Ordinary Differential Equations focuses on applications and
methods of analytical and numerical solutions, emphasizing approaches
used in the typical engineering, physics, or mathematics student's field o
Differential Equations with MATLAB - Mark McKibben 2014-09-08
A unique textbook for an undergraduate course on mathematical
modeling, Differential Equations with MATLAB: Exploration,
Applications, and Theory provides students with an understanding of the
practical and theoretical aspects of mathematical models involving
ordinary and partial differential equations (ODEs and PDEs). The text
presents a unifying picture inherent to the study and analysis of more
than 20 distinct models spanning disciplines such as physics,
engineering, and finance. The first part of the book presents systems of
linear ODEs. The text develops mathematical models from ten disparate
fields, including pharmacokinetics, chemistry, classical mechanics,
neural networks, physiology, and electrical circuits. Focusing on linear
PDEs, the second part covers PDEs that arise in the mathematical
modeling of phenomena in ten other areas, including heat conduction,
wave propagation, fluid flow through fissured rocks, pattern formation,
and financial mathematics. The authors engage students by posing
questions of all types throughout, including verifying details, proving
conjectures of actual results, analyzing broad strokes that occur within
the development of the theory, and applying the theory to specific
models. The authors’ accessible style encourages students to actively
work through the material and answer these questions. In addition, the
extensive use of MATLAB® GUIs allows students to discover patterns
and make conjectures.
Solving Nonlinear Partial Differential Equations with Maple and
Mathematica - Inna Shingareva 2011-07-24
The emphasis of the book is given in how to construct different types of
solutions (exact, approximate analytical, numerical, graphical) of
numerous nonlinear PDEs correctly, easily, and quickly. The reader can
learn a wide variety of techniques and solve numerous nonlinear PDEs
included and many other differential equations, simplifying and
transforming the equations and solutions, arbitrary functions and
parameters, presented in the book). Numerous comparisons and
relationships between various types of solutions, different methods and
approaches are provided, the results obtained in Maple and
Mathematica, facilitates a deeper understanding of the subject. Among a
big number of CAS, we choose the two systems, Maple and Mathematica,
that are used worldwide by students, research mathematicians,
scientists, and engineers. As in the our previous books, we propose the
idea to use in parallel both systems, Maple and Mathematica, since in
many research problems frequently it is required to compare
independent results obtained by using different computer algebra
systems, Maple and/or Mathematica, at all stages of the solution process.
One of the main points (related to CAS) is based on the implementation
of a whole solution method (e.g. starting from an analytical derivation of
exact governing equations, constructing discretizations and analytical
formulas of a numerical method, performing numerical procedure,
obtaining various visualizations, and comparing the numerical solution
obtained with other types of solutions considered in the book, e.g. with
asymptotic solution).
Numerical Analysis Using R - Graham W. Griffiths 2016-04-26
This book presents the latest numerical solutions to initial value
problems and boundary value problems described by ODEs and PDEs.
The author offers practical methods that can be adapted to solve wide
ranges of problems and illustrates them in the increasingly popular open
source computer language R, allowing integration with more statistically
based methods. The book begins with standard techniques, followed by
an overview of 'high resolution' flux limiters and WENO to solve
problems with solutions exhibiting high gradient phenomena. Meshless
methods using radial basis functions are then discussed in the context of
scattered data interpolation and the solution of PDEs on irregular grids.
Three detailed case studies demonstrate how numerical methods can be
used to tackle very different complex problems. With its focus on
practical solutions to real-world problems, this book will be useful to
students and practitioners in all areas of science and engineering,
especially those using R.
The Maple V Primer, Release 4 - Frank Garvan 2021-02-28
Learn how to use the modern techniques offered by Maple V, a powerful
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and popular computer algebra system. The Maple V Primer: Release 4
covers all the basic topics a reader needs to know to use Maple V in its
major revision encompassed in Release 4 to do algebra and calculus,
solve equations, graph 2- and 3-dimensional plots, perform simple
programming tasks, and prepare mathematical documents. Every
common command and function is supported by a specific example, so
you won't waste time struggling with the syntax. Graphs, plots, and other
Maple output are provided along with the syntax, so the user knows what
to expect when she or he uses a particular command. And all the
examples come with a short discussion, answering questions you might
have about applying the example to your own work. This is a painless even fun - way to learn how to use Maple V.
Partial Differential Equations - Vladimir A. Tolstykh 2020-06-08
This is a clear, rigorous and self-contained introduction to PDEs for a
semester-based course on the topic. For the sake of smooth exposition,
the book keeps the amount of applications to a minimum, focusing
instead on the theoretical essentials and problem solving. The result is
an agile compendium of theorems and methods - the ideal companion for
any student tackling PDEs for the first time.
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
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 with Maple V - Martha L. Abell 2000
Through the use of numerous examples that illustrate how to solve
important applications using Maple V, Release 2, this book provides
readers with a solid, hands-on introduction to ordinary and partial
differental equations. Includes complete coverage of constructing and
numerically computing and approximating solutions to ordinary and
partial equations.
Nonlinear PDEs, Their Geometry, and Applications - Radosław A.
Kycia 2019-05-18
This volume presents lectures given at the Summer School Wisła 18:
Nonlinear PDEs, Their Geometry, and Applications, which took place
from August 20 - 30th, 2018 in Wisła, Poland, and was organized by the
Baltic Institute of Mathematics. The lectures in the first part of this
volume were delivered by experts in nonlinear differential equations and
their applications to physics. Original research articles from members of
the school comprise the second part of this volume. Much of the latter
half of the volume complements the methods expounded in the first half
by illustrating additional applications of geometric theory of differential
equations. Various subjects are covered, providing readers a glimpse of
current research. Other topics covered include thermodynamics,
meteorology, and the Monge–Ampère equations. Researchers interested
in the applications of nonlinear differential equations to physics will find
this volume particularly useful. A knowledge of differential geometry is
recommended for the first portion of the book, as well as a familiarity
with basic concepts in physics.
Partial Differential Equations of Applied Mathematics - Erich Zauderer
2011-10-24
This new edition features the latest tools for modeling, characterizing,
and solving partial differential equations The Third Edition of this classic
text offers a comprehensive guide to modeling, characterizing, and
solving partial differential equations (PDEs). The author provides all the
theory and tools necessary to solve problems via exact, approximate, and
numerical methods. The Third Edition retains all the hallmarks of its
previous editions, including an emphasis on practical applications, clear
writing style and logical organization, and extensive use of real-world
examples. Among the new and revised material, the book features: * A
new section at the end of each original chapter, exhibiting the use of
specially constructed Maple procedures that solve PDEs via many of the
partial-differential-equations-with-maple

methods presented in the chapters. The results can be evaluated
numerically or displayed graphically. * Two new chapters that present
finite difference and finite element methods for the solution of PDEs.
Newly constructed Maple procedures are provided and used to carry out
each of these methods. All the numerical results can be displayed
graphically. * A related FTP site that includes all the Maple code used in
the text. * New exercises in each chapter, and answers to many of the
exercises are provided via the FTP site. A supplementary Instructor's
Solutions Manual is available. The book begins with a demonstration of
how the three basic types of equations-parabolic, hyperbolic, and ellipticcan be derived from random walk models. It then covers an exceptionally
broad range of topics, including questions of stability, analysis of
singularities, transform methods, Green's functions, and perturbation
and asymptotic treatments. Approximation methods for simplifying
complicated problems and solutions are described, and linear and
nonlinear problems not easily solved by standard methods are examined
in depth. Examples from the fields of engineering and physical sciences
are used liberally throughout the text to help illustrate how theory and
techniques are applied to actual problems. With its extensive use of
examples and exercises, this text is recommended for advanced
undergraduates and graduate students in engineering, science, and
applied mathematics, as well as professionals in any of these fields. It is
possible to use the text, as in the past, without use of the new Maple
material.
Student Solutions Manual, Partial Differential Equations & Boundary
Value Problems with Maple - George A. Articolo 2009-07-22
Student Solutions Manual, Partial Differential Equations & Boundary
Value Problems with Maple
Partial Differential Equations & Boundary Value Problems with
Maple V - George A. Articolo 1998-04-24
Integrating Maple V animation software and traditional topics of partial
differential equations, this text discusses first and second-order
differential equations, Sturm-Liouville eigenvalue problems, generalized
Fourier series, the diffusion or heat equation and the wave equation in
one and two spatial dimensions, the Laplace equation in two spatial
dimensions, nonhomogenous versions of the diffusion and wave
equations, and Laplace transform methods of solution. Annotation
copyrighted by Book News, Inc., Portland, OR.
Partial Differential Equations - Ioannis P. Stavroulakis 2004
This textbook is a self-contained introduction to partial differential
equations.It has been designed for undergraduates and first year
graduate students majoring in mathematics, physics, engineering, or
science.The text provides an introduction to the basic equations of
mathematical physics and the properties of their solutions, based on
classical calculus and ordinary differential equations. Advanced concepts
such as weak solutions and discontinuous solutions of nonlinear
conservation laws are also considered.
The Immersed Interface Method - Zhilin Li 2006-01-01
This book provides an introduction to the immersed interface method
(IIM), a powerful numerical method for solving interface problems and
problems defined on irregular domains for which analytic solutions are
rarely available. This book gives a complete description of the IIM,
discusses recent progress in the area, and describes numerical methods
for a number of classic interface problems. It also contains many
numerical examples that can be used as benchmark problems for
numerical methods designed for interface problems on irregular
domains.
Differential Equations - Robert P. Gilbert 2021
This book illustrates how MAPLE(TM) can be used to supplement a
standard, elementary text in ordinary and partial differential equation.
The goal of the book is to teach the students enough about the computer
algebra system MAPLE(TM) so that it can be used in an investigative
way.
Mathematica by Example - Martha L Abell 2014-05-09
Mathematica by Example presents the commands and applications of
Mathematica, a system for doing mathematics on a computer. This text
serves as a guide to beginning users of Mathematica and users who do
not intend to take advantage of the more specialized applications of
Mathematica. The book combines symbolic manipulation, numerical
mathematics, outstanding graphics, and a sophisticated programming
language. It is comprised of 10 chapters. Chapter 1 gives a brief
background of the software and how to install it in the computer.
Chapter 2 introduces the essential commands of Mathematica. Basic
operations on numbers, expressions, and functions are introduced and
discussed. Chapter 3 provides Mathematica's built-in calculus
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commands. The fourth chapter presents elementary operations on lists
and tables. This chapter is a prerequisite for Chapter 5 which discusses
nested lists and tables in detail. The purpose of Chapter 6 is to illustrate
various computations Mathematica can perform when solving differential
equations. Chapters 7, 8, and 9 introduce Mathematica Packages that
are not found in most Mathematica reference book. The final chapter
covers the Mathematica Help feature. Engineers, computer scientists,
physical scientists, mathematicians, business professionals, and students
will find the book useful.
Partial Differential Equations for Computational Science - David
Betounes 1998-05-15
This book will have strong appeal to interdisciplinary audiences,
particularly in regard to its treatments of fluid mechanics, heat
equations, and continuum mechanics. There is also a heavy focus on
vector analysis. Maple examples, exercises, and an appendix is also
included.
Numerical Analysis of Partial Differential Equations Using Maple
and MATLAB - Martin J. Gander 2018-08-06
This book provides an elementary yet comprehensive introduction to the
numerical solution of partial differential equations (PDEs). Used to model
important phenomena, such as the heating of apartments and the
behavior of electromagnetic waves, these equations have applications in
engineering and the life sciences, and most can only be solved
approximately using computers.? Numerical Analysis of Partial
Differential Equations Using Maple and MATLAB provides detailed
descriptions of the four major classes of discretization methods for PDEs
(finite difference method, finite volume method, spectral method, and
finite element method) and runnable MATLAB? code for each of the
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discretization methods and exercises. It also gives self-contained
convergence proofs for each method using the tools and techniques
required for the general convergence analysis but adapted to the
simplest setting to keep the presentation clear and complete. This book
is intended for advanced undergraduate and early graduate students in
numerical analysis and scientific computing and researchers in related
fields. It is appropriate for a course on numerical methods for partial
differential equations.
Solving Differential Equations in R - Karline Soetaert 2012-06-06
Mathematics plays an important role in many scientific and engineering
disciplines. This book deals with the numerical solution of differential
equations, a very important branch of mathematics. Our aim is to give a
practical and theoretical account of how to solve a large variety of
differential equations, comprising ordinary differential equations, initial
value problems and boundary value problems, differential algebraic
equations, partial differential equations and delay differential equations.
The solution of differential equations using R is the main focus of this
book. It is therefore intended for the practitioner, the student and the
scientist, who wants to know how to use R for solving differential
equations. However, it has been our goal that non-mathematicians
should at least understand the basics of the methods, while obtaining
entrance into the relevant literature that provides more mathematical
background. Therefore, each chapter that deals with R examples is
preceded by a chapter where the theory behind the numerical methods
being used is introduced. In the sections that deal with the use of R for
solving differential equations, we have taken examples from a variety of
disciplines, including biology, chemistry, physics, pharmacokinetics.
Many examples are well-known test examples, used frequently in the
field of numerical analysis.
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