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Partial differential equations (PDES) are essential for modeling many physical
phenomena. This undergraduate textbook introduces students to the topic with a
unique approach that emphasizes the modern finite element method alongside the
classical method of Fourier analysis.

Additional features of this new edition include broader coverage of PDE methods
and applications, with new chapters on the method of characteristics, Sturm-
Liouville prablems, and Green s functions, and a new section on the finite
difference method for the wave equation. The author continues to emphasize
Fourier series and finite element methods, which were the primary scope of the
first edition.

The book also features emphasis on linear algebra, particularly the idea of best
approximation; realistic physical parameters and meaningful experiments for
many of the examples and exercises; and tutorials for the most popular software
(MATLAB, Mathematica, and Maple) that can be used to reproduce the
examples and solve the exercises.

Audience: This book iswritten for undergraduate courses usually titled
Introduction to Partial Differential Equations or Fourier Series and Boundary
Value Problems.

Contents: Preface; Chapter 1. Classification of Differential Equations; Chapter
2: Modelsin One Dimension; Chapter 3: Essential Linear Algebra; Chapter 4:
Essential Ordinary Differential Equations; Chapter 5: Boundary Vaue Problems
in Statics; Chapter 6: Heat Flow and Diffusion; Chapter 7: Waves, Chapter 8:
First-Order PDEs and the Method of Characteristics; Chapter 9: Green's
Functions; Chapter 10: Sturm-Liouville Eigenvalue Problems; Chapter 11:
Problemsin Multiple Spatial Dimensions; Chapter 12: More about Fourier
Series, Chapter 13: More about Finite Element Methods; Appendix A: Proof of
Theorem 3.47; Appendix B: Shifting the Datain Two Dimensions; Bibliography;
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Partial differential equations (PDESs) are essentia for modeling many physical phenomena. This
undergraduate textbook introduces students to the topic with a unique approach that emphasizes the modern
finite element method alongside the classical method of Fourier analysis.

Additional features of this new edition include broader coverage of PDE methods and applications, with new
chapters on the method of characteristics, Sturm-Liouville problems, and Green s functions, and a new
section on the finite difference method for the wave equation. The author continues to emphasize Fourier
series and finite element methods, which were the primary scope of the first edition.

The book also features emphasis on linear algebra, particularly the idea of best approximation; realistic
physical parameters and meaningful experiments for many of the examples and exercises; and tutorials for
the most popular software (MATLAB, Mathematica, and Maple) that can be used to reproduce the examples
and solve the exercises.

Audience: Thisbook iswritten for undergraduate courses usually titled Introduction to Partial Differential
Equations or Fourier Series and Boundary Value Problems.

Contents: Preface; Chapter 1: Classification of Differential Equations; Chapter 2: Modelsin One
Dimension; Chapter 3: Essential Linear Algebra; Chapter 4. Essential Ordinary Differential Equations;
Chapter 5: Boundary Value Problems in Statics, Chapter 6: Heat Flow and Diffusion; Chapter 7: Waves,
Chapter 8: First-Order PDEs and the Method of Characteristics; Chapter 9: Green's Functions; Chapter 10:
Sturm-Liouville Eigenvalue Problems; Chapter 11: Problemsin Multiple Spatial Dimensions; Chapter 12:
More about Fourier Series, Chapter 13: More about Finite Element Methods; Appendix A: Proof of Theorem
3.47; Appendix B: Shifting the Datain Two Dimensions; Bibliography; Index.
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Editorial Review

Review
| love this book and look forward to using it as atext in the future ... It's the first truly modern approach that
I've seenin a PDE text. --Maeve McCarthy, MAA Online

About the Author

Mark S. Gockenbach is Professor and Chair of the Department of Mathematical Sciences at Michigan
Technological University. He is the author of Partial Differential Equations: Analytical and Numerical
Methods (SIAM, 2002), Understanding and | mplementing the Finite Element Method (SIAM, 2006), and
Finite-Dimensional Linear Algebra (CRC Press, 2010). His research interests include inverse problemsin
PDEs and numerical methods and software for large-scal e optimization problems.

Users Review
From reader reviews:
Mary Tillman:

Why don't make it to become your habit? Right now, try to ready your time to do the important action, like
looking for your favorite book and reading a e-book. Beside you can solve your trouble; you can add your
knowledge by the publication entitled Partial Differential Equations: Analytical and Numerical Methods,
Second Edition. Try to make the book Partial Differential Equations: Analytical and Numerical Methods,
Second Edition as your close friend. It means that it can to be your friend when you sense alone and beside
regarding course make you smarter than in the past. Yeah, it is very fortuned to suit your needs. The book
makes you much more confidence because you can know everything by the book. So , we should make new
experience and a so knowledge with this book.

Jose Miller:

In this 21st one hundred year, people become competitive in most way. By being competitive now, people
have do something to make these people survives, being in the middle of the crowded place and notice
through surrounding. One thing that often many people have underestimated that for awhileis reading.
That's why, by reading a guide your ability to survive increase then having chance to endure than other is
high. In your case who want to start reading a new book, we give you this particular Partial Differential
Equations: Anaytical and Numerical Methods, Second Edition book as basic and daily reading e-book. Why,
because this book is more than just a book.

Jack Johnson:

Reading a book tends to be new life style with this era globalization. With studying you can get alot of
information that could give you benefit in your life. Using book everyone in thisworld can certainly share
their idea. Ebooks can also inspire alot of people. A great deal of author can inspire their particular reader



with their story or maybe their experience. Not only the storyline that share in the textbooks. But also they
write about the ability about something that you need casein point. How to get the good score toefl, or how
to teach your sons or daughters, there are many kinds of book that exist now. The authors these days always
try to improve their proficiency in writing, they also doing some analysis before they write for their book.
One of them isthis Partial Differential Equations: Analytical and Numerical Methods, Second Edition.

Duane Vega:

Often the book Partial Differential Equations: Analytical and Numerical Methods, Second Edition has alot
of knowledge on it. So when you check out this book you can get alot of advantage. The book was compiled
by the very famous author. Tom makes some research previous to write this book. That book very easy to
read you can get the point easily after looking over this book.
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