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In this much-expanded second edition, author Y air Shapira presents new
applications and a substantial extension of the original object-oriented framework
to make this popular and comprehensive book even easier to understand and use.
It not only introduces the C and C++ programming languages, but also shows
how to use them in the numerical solution of partial differential equations
(PDES).

New material in this edition includes new chapters on 3-D nonlinear applications
and image processing applications; new sections on cryptography applications;
and even more new sections, many including additional algorithms.

The book |eads readers through the entire solution process, from the original
PDE, through the discretization stage, to the numerical solution of the resulting
algebraic system. The high level of abstraction available in C++ is particularly
useful in the implementation of complex mathematical objects, such as
unstructured mesh, sparse matrix, and multigrid hierarchy, often used in
numerical modeling. The well-debugged and tested code segments implement the
numerical methods efficiently and transparently in a unified object-oriented
approach.

Audience: The book iswritten for researchers, engineers, and advanced students
who wish to increase their familiarity with numerical methods and to implement
them using modern programming tools. Solving PDEsin C++, Second Edition
can be used as atextbook in coursesin C++ with applications, C++in
engineering, numerical analysis, and numerical PDEs at the advanced
undergraduate and graduate levels. Because it is self-contained, the book is also
suitable for self-study by researchers and students in applied and computational
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In this much-expanded second edition, author Y air Shapira presents new applications and a substantial
extension of the original object-oriented framework to make this popular and comprehensive book even
easier to understand and use. It not only introduces the C and C++ programming languages, but also shows
how to use them in the numerical solution of partial differential equations (PDES).

New material in this edition includes new chapters on 3-D nonlinear applications and image processing
applications; new sections on cryptography applications; and even more new sections, many including
additional algorithms.

The book |eads readers through the entire solution process, from the original PDE, through the discretization
stage, to the numerical solution of the resulting algebraic system. The high level of abstraction availablein
C++ isparticularly useful in the implementation of complex mathematical objects, such as unstructured
mesh, sparse matrix, and multigrid hierarchy, often used in numerical modeling. The well-debugged and
tested code segments implement the numerical methods efficiently and transparently in a unified object-
oriented approach.

Audience: The book iswritten for researchers, engineers, and advanced students who wish to increase their
familiarity with numerical methods and to implement them using modern programming tools. Solving PDEs
in C++, Second Edition can be used as a textbook in courses in C++ with applications, C++ in engineering,
numerical analysis, and numerical PDEs at the advanced undergraduate and graduate levels. Becauseit is
self-contained, the book is also suitable for self-study by researchers and studentsin applied and
computational science and engineering.
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Editorial Review

Review

There are dozens of excellent books on C++ and object-oriented programming, but very few of them put the
language into the perspective of scientific computing. The introductory part of the present book acts as a
language introduction, while the main contents focus on how C++ can be used to implement numerical
algorithms. | would say that thisis along-awaited type of textbook in the scientific computing community. --
Hans Petter Langtangen, Professor, Simula Research Laboratory and University of Oslo, Norway.

About the Author

Yair Shapiraisengaged in research in the Computer Science Department, Technion-Isragl Institute of
Technology, Haifa, Israel. His main research interests are multigrid, preconditioning, and numerical
methods. He is author of the books Matrix-Based Multigrid: Theory and Applications, Second Edition
(Springer, 2008) and Mathematical Objectsin C++: Computational Tools in a Unified Object-Oriented
Approach (CRC, 2009).

Users Review
From reader reviews:
Dorcas Starling:

The guide untitled Solving PDEs in C++: Numerical Methods in a Unified Object-Oriented Approach,
Second Edition (Computational Science and Engineering) is the publication that recommended to you you
just read. Y ou can see the quality of the publication content that will be shown to you. The language that
article author use to explained their ideas are easily to understand. The author was did alot of research when
write the book, to ensure the information that they share for you is absolutely accurate. Y ou also could get
the e-book of Solving PDEsin C++: Numerical Methods in a Unified Object-Oriented Approach, Second
Edition (Computational Science and Engineering) from the publisher to make you more enjoy freetime.

Paul Gay:

Y ou can spend your free time you just read this book this e-book. This Solving PDEsin C++: Numerical
Methods in a Unified Object-Oriented Approach, Second Edition (Computational Science and Engineering)
issimpleto bring you can read it in the park your car, in the beach, train and soon. If you did not have much
spaceto bring typically the printed book, you can buy typically the e-book. It is make you better to read it.
Y ou can save typically the book in your smart phone. So there are alot of benefits that you will get when
you buy this book.

Julia Jenkins:;

Don't be worry should you be afraid that this book will filled the space in your house, you might haveitin e-
book means, more simple and reachable. This Solving PDEs in C++: Numerical Methodsin a Unified



Object-Oriented Approach, Second Edition (Computational Science and Engineering) can give you alot of
close friends because by you taking alook at this one book you have issue that they don't and make you
more like an interesting person. This book can be one of one step for you to get success. This guide offer you
information that perhaps your friend doesn't learn, by knowing more than different make you to be great
folks. So, why hesitate? We should have Solving PDEs in C++: Numerical Methods in a Unified Object-
Oriented Approach, Second Edition (Computational Science and Engineering).

Reva Morison:

Some people said that they feel uninterested when they reading a publication. They are directly felt the item
when they get a half portions of the book. Y ou can choose often the book Solving PDEsin C++: Numerical
Methods in a Unified Object-Oriented Approach, Second Edition (Computational Science and Engineering)
to make your own reading isinteresting. Y our own personal skill of reading talent is developing when you
such as reading. Try to choose straightforward book to make you enjoy to see it and mingle the opinion
about book and looking at especially. It isto be 1st opinion for you to like to open abook and read it. Beside
that the publication Solving PDEs in C++: Numerical Methods in a Unified Object-Oriented Approach,
Second Edition (Computational Science and Engineering) can to be your friend when you're really feel alone
and confuse using what must you're doing of their time.
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