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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 | focuses on the
application of DG methods to second order elliptic problemsin one dimension
and in higher dimensions. Part |1 presents the time-dependent parabolic problems
without and with convection. Part 111 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 eliptic equations and routines written in C that correspond to algorithms for
the implementation of DG methods in two or three dimensions.

Audience: Thisbook isintended 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 coursesin finite
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element methods, numerical methods for partial differential equations, numerical
analysis, and scientific computing. Chapter 1 is suitable for asenior
undergraduate class in scientific computing.

Contents: List of Figures; List of Tables; List of Algorithms; Preface; Part |:
Elliptic Problems; Chapter 1: One-dimensional problem; Chapter 2: Higher
dimensional problem; Part 11: Parabolic Problems; Chaper 3: Purely parabolic
problems; Chapter 4: Parabolic problems with convection; Part I11: 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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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 applicationsto
important engineering problems are also included.

Discontinuous Galerkin Methods for Solving Elliptic and Parabolic Equations: Theory and Implementation
isdivided into three parts: Part | focuses on the application of DG methods to second order elliptic problems
in one dimension and in higher dimensions. Part 11 presents the time-dependent parabolic problems without
and with convection. Part 111 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: Thisbook isintended 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 |: Elliptic Problems; Chapter 1:
One-dimensiona problem; Chapter 2: Higher dimensional problem; Part I1: Parabolic Problems; Chaper 3:
Purely parabolic problems; Chapter 4: Parabolic problems with convection; Part I11: 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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Editorial Review

About the Author

Béatrice Riviére is an Associate Professor in the Department of Computational and Applied Mathematics at
Rice University. Her research interests include the devel opment of high-order numerical methods for solving
partial differential equations arising from complex flow and transport problems as well as the modeling of
inflammation and wound healing in biomedical applications.

Users Review
From reader reviews:
L enore Ryan:

What do you concentrate on book? It is just for students since they are till students or it for all peoplein the
world, what best subject for that? Merely you can be answered for that problem above. Every person has
diverse personality and hobby for each other. Don't to be obligated someone or something that they don't
would like do that. Y ou must know how great and also important the book Discontinuous Galerkin Methods
For Solving Elliptic And parabolic Equations: Theory and Implementation (Frontiersin Applied
Mathematics). All type of book are you able to see on many resources. Y ou can look for the internet methods
or other social media.

Robert Beck:

Beside this specific Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations. Theory
and Implementation (Frontiersin Applied Mathematics) in your phone, it could possibly give you away to
get nearer to the new knowledge or facts. The information and the knowledge you might got hereis fresh
from your oven so don't be worry if you feel like an old people live in narrow town. It is good thing to have
Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations. Theory and Implementation
(Frontiersin Applied Mathematics) because this book offers for your requirements readable information. Do
you at times have book but you seldom get what it's interesting features of. Oh come on, that won't happen if
you have this within your hand. The Enjoyable arrangement here cannot be questionable, such as treasuring
beautiful island. Technigues you still want to miss that? Find this book and also read it from today!

Joshua M atthews:

Don't be worry should you be afraid that this book will filled the space in your house, you may haveitin e-
book approach, more simple and reachable. This specific Discontinuous Galerkin Methods For Solving
Elliptic And parabolic Equations: Theory and Implementation (Frontiersin Applied Mathematics) can give
you alot of pals because by you checking out this one book you have issue that they don't and make you
actually more like an interesting person. That book can be one of one step for you to get success. This
publication offer you information that possibly your friend doesn't learn, by knowing more than various other
make you to be great folks. So , why hesitate? L et us have Discontinuous Galerkin Methods For Solving



Elliptic And parabolic Equations: Theory and Implementation (Frontiersin Applied Mathematics).

Jean McCallum:

Do you like reading a publication? Confuse to looking for your best book? Or your book had been rare? Why
so many guestion for the book? But just about any people feel that they enjoy to get reading. Some people
likes studying, not only science book but additionally novel and Discontinuous Galerkin Methods For
Solving Elliptic And parabolic Equations: Theory and Implementation (Frontiersin Applied Mathematics) or
others sources were given understanding for you. After you know how the great a book, you feel would like
to read more and more. Science e-book was created for teacher or even students especially. Those textbooks
are helping them to include their knowledge. In additional case, beside science guide, any other book likes
Discontinuous Galerkin Methods For Solving Elliptic And parabolic Equations: Theory and Implementation
(Frontiersin Applied Mathematics) to make your spare time far more colorful. Many types of book like here.
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