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This book is intended to offer a comprehensive introduction to, and an efficient implementation
of discontinuous Galerkin finite element methods for approximating solutions to partial differential
cquations.

The book consists of ten chaptcrs. The first chepter contains a bricf description of the book and
a short history of the discontinuous Galerkin method. Chapter 2 prosents the basics of the dis-
continuous Galerkin finite element method and is focussed on the formulation of this method for
lincar one-dimensional wave problems. This presentation is continued in Chapter 3 where scveral
choices of the local basis are discusscd. Chapter 4 is concerned with fundamental propertics of
the discontinuous Galerkin mothod such as stability and accuracy. Although thc discussion in this
chapter is focussed on ono-dimonsionn) lincar problems, most of these results can casily be adapted
to multidimensional or even to noulinear problens. Chapter 5 deals with problems with variable
coefficients and nonlinear conservation laws. Chapters 6 contains an exteusion to two-dimensionsl
probleins and Chapter 7 is concerned with cquations of higher-order in the spatial variable. Chapter
8 is dovoted to spectral properties of discontinuous Galerkin operators. Chapter 9 deals with curvi-
lincar clements and nonconforming discretizations. Chapter 10 discusses the implementation of the
method to three-dimensional problems.

Each chapter of the book is largely sclf-contained and is complemented by adequate exercises. The
topics are illustrated by various cxamples, algorithms and Matlab codes for classical systems of
partial differential equations including Poisson and Helmholtz equations, Maxwell’s equation, Euler
cquation of gas dynamics, compressible and incompressible Navier-Stokes equations.

The book concludes with threc appendices containing an overview of orthogonal polynomials and
associated library routines, a bricf introduction to grid generation, and some usoful scripts and
associated software. The style of writing is clear and conciso, as are the illustrative examples taken
from various branches of science and enginecring. The book undor reviow is an exceptionally complete
and accessible reference for graduate students, rescarchers, and professionals in applied mathematics,
physics, and engineering. It may be uscd in graduate-lovel courses, as a sclf-study resource, or as a
rescarch roference. Marius Ghergu (Dublin)



