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Discontinuous Galerkin (DG) methods for solving partial differential equations, developed in the late 1990s,
have become popular among computational scientists. This book covers both theory and computation as it
focuses on three primal DG methods--the symmetric interior penalty Galerkin, incomplete interior penalty
Galerkin, and nonsymmetric interior penalty Galerkin which are variations of interior penalty methods. The
author provides the basic tools for analysis and discusses coding issues, including data structure, construction
of local matrices, and assembling of the global matrix. Computational examples and applications to
important engineering problems are also included.

Discontinuous Galerkin Methods for Solving Elliptic and Parabolic Equations: Theory and Implementation
is divided into three parts: Part I focuses on the application of DG methods to second order elliptic problems
in one dimension and in higher dimensions. Part II presents the time-dependent parabolic problems without
and with convection. Part III contains applications of DG methods to solid mechanics (linear elasticity), fluid
dynamics (Stokes and Navier Stokes), and porous media flow (two-phase and miscible displacement).

Appendices contain proofs and MATLAB® code for one-dimensional problems for elliptic equations and
routines written in C that correspond to algorithms for the implementation of DG methods in two or three
dimensions.

Audience: This book is intended for numerical analysts, computational and applied mathematicians
interested in numerical methods for partial differential equations or who study the applications discussed in
the book, and engineers who work in fluid dynamics and solid mechanics and want to use DG methods for
their numerical results. The book is appropriate for graduate courses in finite element methods, numerical
methods for partial differential equations, numerical analysis, and scientific computing. Chapter 1 is suitable
for a senior undergraduate class in scientific computing.

Contents: List of Figures; List of Tables; List of Algorithms; Preface; Part I: Elliptic Problems; Chapter 1:
One-dimensional problem; Chapter 2: Higher dimensional problem; Part II: Parabolic Problems; Chaper 3:
Purely parabolic problems; Chapter 4: Parabolic problems with convection; Part III: Applications; Chapter 5:
Linear elasticity; Chapter 6: Stokes flow; Chapter 7: Navier-Stokes flow; Chapter 8: Flow in porous media;
Appendix A: Quadrature rules; Appendix B: DG codes; Appendix C: An approximation result; Bibliography;
Index.
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From reader reviews:

Joshua Montgomery:

This Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory and
Implementation (Frontiers in Applied Mathematics) book is simply not ordinary book, you have after that it
the world is in your hands. The benefit you get by reading this book is information inside this book
incredible fresh, you will get data which is getting deeper you read a lot of information you will get. This
particular Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory and
Implementation (Frontiers in Applied Mathematics) without we realize teach the one who studying it become
critical in pondering and analyzing. Don't possibly be worry Discontinuous Galerkin Methods For Solving
Elliptic And parabolic Equations: Theory and Implementation (Frontiers in Applied Mathematics) can bring
whenever you are and not make your bag space or bookshelves' grow to be full because you can have it
inside your lovely laptop even telephone. This Discontinuous Galerkin Methods For Solving Elliptic And
parabolic Equations: Theory and Implementation (Frontiers in Applied Mathematics) having good
arrangement in word and also layout, so you will not feel uninterested in reading.

June Ross:

The guide untitled Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory
and Implementation (Frontiers in Applied Mathematics) is the guide that recommended to you to see. You
can see the quality of the e-book content that will be shown to you. The language that creator use to
explained their ideas are easily to understand. The writer was did a lot of analysis when write the book,
therefore the information that they share for you is absolutely accurate. You also could get the e-book of
Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory and Implementation
(Frontiers in Applied Mathematics) from the publisher to make you much more enjoy free time.

Lorenzo Lowe:

Reading a book to be new life style in this year; every people loves to study a book. When you learn a book
you can get a lots of benefit. When you read publications, you can improve your knowledge, due to the fact
book has a lot of information in it. The information that you will get depend on what forms of book that you
have read. If you wish to get information about your examine, you can read education books, but if you act
like you want to entertain yourself you are able to a fiction books, this sort of us novel, comics, and also
soon. The Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory and
Implementation (Frontiers in Applied Mathematics) offer you a new experience in reading a book.

Jason Braden:

In this time globalization it is important to someone to find information. The information will make a
professional understand the condition of the world. The healthiness of the world makes the information much
easier to share. You can find a lot of personal references to get information example: internet, paper, book,



and soon. You will see that now, a lot of publisher that will print many kinds of book. Typically the book
that recommended to you personally is Discontinuous Galerkin Methods For Solving Elliptic And parabolic
Equations: Theory and Implementation (Frontiers in Applied Mathematics) this guide consist a lot of the
information on the condition of this world now. This book was represented just how can the world has grown
up. The language styles that writer require to explain it is easy to understand. The writer made some research
when he makes this book. That is why this book appropriate all of you.
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