
Zentralblatt MATH Database 1931 – 2011
c© 2011 European Mathematical Society, FIZ Karlsruhe & Springer-Verlag

Zbl 1209.65128
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A first part of the book treats in a short glance the theory of linear and nonlinear
partial differential equations and systems of these equations as far as this knowledge is
necessary for the understanding of the numerical ideas.
In view of the many different types of numerical procedures developed in order to
solve nonlinear elliptic differential equations approximately, results of a general theory
of discretizations algorithms are presented in a special chapter and are later used in
order to prove the existence of unique numerical solutions and their convergence to the
solution of the original problem.
Together with co-authors, fundamental chapters on adaptive finite element methods
(FEMs), discontinuous Galerkin methods and variational methods for wavelets and
adaptive wavelet methods were written besides detailed chapters on conformal and
non-conformal FEMs.
Classic finite difference methods are also described and investigated in an excellent but
comparatively not as detailed way.
The book is really impressive due to consequently kept standardized designations and
by the clearness concerning the theoretical analysis of the different procedures. It is far
away from being only a pure synopsis of methods as indicated by the subtitle.
Moreover, it includes a very detailed index and a list of nearly 700 references which
reads as a Who Is Who in modern theoretical numerical analysis.
To read this book is really an enjoyment and goldmine for every expert as well as for
every well-interested and well-educated student. The design of the book by the publisher
is also excellent.
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