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This book has developed from lectures that the author gave for mathematics
students at the Ruhr-Universitat Bochum and the Christian-Albrechts-Uni versitat
Kiel. This edition is the result of the translation and correction of the German
edition entitled Theone und Numenk elliptischer Differential gleichungen. The
present work is restricted to the theory of partial differential equa tions of elliptic
type, which otherwise tends to be given a treatment which is either too superficial
or too extensive. The following sketch shows what the problems are for elliptic
differential equations. A: Theory of B: Discretisation: c: Numerical analysis
elliptic Difference Methods, convergence, equations finite elements, etc. stability
Elliptic Discrete boundary value equations f-------- ----- problems E:Theory of D:
Equation solution: iteration Direct or with methods iteration methods The theory
of elliptic differential equations (A) is concerned with ques tions of existence,
uniqueness, and properties of solutions. The first problem of VI Foreword
numerical treatment is the description of the discretisation procedures (B), which
give finite-dimensional equations for approximations to the solu tions. The
subsequent second part of the numerical treatment is numerical analysis (0) of the
procedure in question. In particular it is necessary to find out if, and how fast, the
approximation converges to the exact solution.
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Editorial Review

Language Notes
Text: English
Original Language: German

From the Back Cover

This book simultaneously presents the theory and the numerical treatment of elliptic boundary value
problems, since an understanding of the theory is necessary for the numerical analysis of the discretisation. It
first discusses the Laplace equation and its finite difference discretisation before addressing the general
linear differential equation of second order. The variational formulation together with the necessary
background from functional analysis provides the basis for the Galerkin and finite-element methods, which
are explored in detail. A more advanced chapter leads the reader to the theory of regularity. Individual
chapters are devoted to singularly perturbed as well as to elliptic eigenvalue problems. The book also
presents the Stokes problem and its discretisation as an example of a saddle-point problem taking into
account its relevance to applications in fluid dynamics.

About the Author
The author is a very well-known author of Springer, working in the field of numerical mathematics for
partial differential equations and integral equations. He has published numerous books in the SSCM series,
e.g., about the multi-grid method, about the numerical analysis of elliptic pdes, about iterative solution of
large systems of equation, and a book in German about the technique of hierarchical matrices. Hackbusch is
member of the editorial board of Springer' s book series "Advances in Numerical Mathematics", "The
International Cryogenics Monograph Series" and "Springer Series of Computational Mathematics".

Users Review

From reader reviews:

Walter Johnson:

Have you spare time for a day? What do you do when you have far more or little spare time? Yeah, you can
choose the suitable activity to get spend your time. Any person spent their very own spare time to take a
wander, shopping, or went to typically the Mall. How about open or read a book allowed Elliptic Differential
Equations: Theory and Numerical Treatment (Springer Series in Computational Mathematics)? Maybe it is
to be best activity for you. You understand beside you can spend your time with the favorite's book, you can
wiser than before. Do you agree with it has the opinion or you have some other opinion?

Paulette Stoneman:

Nowadays reading books become more than want or need but also be a life style. This reading habit give you
lot of advantages. Associate programs you got of course the knowledge your information inside the book that
improve your knowledge and information. The info you get based on what kind of publication you read, if



you want drive more knowledge just go with schooling books but if you want experience happy read one
together with theme for entertaining such as comic or novel. The particular Elliptic Differential Equations:
Theory and Numerical Treatment (Springer Series in Computational Mathematics) is kind of publication
which is giving the reader erratic experience.

Jeffrey Garner:

The reserve with title Elliptic Differential Equations: Theory and Numerical Treatment (Springer Series in
Computational Mathematics) contains a lot of information that you can find out it. You can get a lot of
benefit after read this book. This book exist new knowledge the information that exist in this reserve
represented the condition of the world at this point. That is important to yo7u to understand how the
improvement of the world. That book will bring you within new era of the the positive effect. You can read
the e-book on the smart phone, so you can read that anywhere you want.

Shelley Gavin:

Beside that Elliptic Differential Equations: Theory and Numerical Treatment (Springer Series in
Computational Mathematics) in your phone, it could give you a way to get more close to the new knowledge
or info. The information and the knowledge you can got here is fresh from your oven so don't possibly be
worry if you feel like an old people live in narrow small town. It is good thing to have Elliptic Differential
Equations: Theory and Numerical Treatment (Springer Series in Computational Mathematics) because this
book offers to you personally readable information. Do you oftentimes have book but you do not get what
it's all about. Oh come on, that would not happen if you have this in the hand. The Enjoyable blend here
cannot be questionable, similar to treasuring beautiful island. Techniques you still want to miss it? Find this
book in addition to read it from today!
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