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This book is an introduction to the mathematical analysis of p- and hp-finite
elements applied to dliptic problemsin solid and fluid mechanics. In the last
decade the p-, hp-, and spectral element methods have emerged as efficient and
robust approximation methods for several classes of problemsin thisarea. The
aim of this book isto establish the exponential convergence of such methods for
problems with the piecewise analytic solutions which typically arisein
engineering. It looks at the variational formulation of boundary value problems
with particular emphasis on the regularity of the solution. The books then studies
the p- and hp- convergence of the finite element method (FEM) in one and two
dimensions, supplying complete proofs. Also covered are hp-FEM for saddle
point problems and the techniques for establishing the discrete infsup condition.
Finally, hp-FEM in solid mechanics and the issue of locking is addressed in the
context of these methods. It is suitable for graduate students and researchers who
have had some prior exposure to FEM.
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This book is an introduction to the mathematical analysis of p- and hp-finite elements applied to elliptic
problemsin solid and fluid mechanics. In the last decade the p-, hp-, and spectral element methods have
emerged as efficient and robust approximation methods for several classes of problemsin thisarea. Theaim
of this book is to establish the exponential convergence of such methods for problems with the piecewise
analytic solutions which typically arise in engineering. It looks at the variational formulation of boundary
value problems with particular emphasis on the regularity of the solution. The books then studies the p- and
hp- convergence of the finite element method (FEM) in one and two dimensions, supplying compl ete proofs.
Also covered are hp-FEM for saddle point problems and the techniques for establishing the discrete infsup
condition. Finally, hp-FEM in solid mechanics and the issue of locking is addressed in the context of these
methods. It is suitable for graduate students and researchers who have had some prior exposure to FEM.
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Editorial Review
Review

"Thisisavolumein the series Numerical Mathematics and Scientific Computation. Finite element methods
(FEM) are discretizations of boundary value problemsin variational form. In the h-version FEM
convergence is achieved by mesh refinement; in the p-version, it is achieved by increasing polynomial
degree. This book resulted from a graduate course on FEM taught at the ETH, Zurich, to mathematicians and
engineers who were interested in learning the mathematical basis for the recent higher-order, hp and spectral
element methods. The investigation of the relative merits of higher-order methods over the classical h-
version approach requires a careful look at the regularity of solutions of elliptic boundary value problems. . .
. There are appendices on Sobolev and interpolation spaces, and orthogonal polynomials. The bibliography
contains 152 items."--Quarterly of Applied Mathematics

"This book starts with a discussion of generalized solutions to time-independent partial differential equations
and their relation to finite element methods. The author then gives a thorough discussion of the hp-finite
element method for 1- and 2-dimensional problems, complete with theoretical results as well as algorithmic
details. The treatment includes the question of robustness of methods for singularly perturbed convection-
diffusion equations. The author then discusses saddle-point problems with application to the Stokes equation
for incompressible flow. The final chapter is devoted to practical considerations for elasticity problems,
including the various forms of ‘locking' and how to avoid them. The requisite functional analysis for the book
isincluded in an appendix. The writing is very clear, and it shows that the author has paid careful attention to
detail, both in the theoretical development and in the programming details."--Mathematical Reviews

"Over the past half century, the finite element method has emerged as the method of choice for the numerical
approximation of elliptic boundary value problems, particularly those arising in structural mechanics and
particularly amongst the engineering community. ... The finite element method produces an approximation
based on piecewise polynomial approximation on an underlying mesh. ... The book complements other texts
inthe area ... that are at amore elementary level and focus more on the practical implementation aspects. The
manuscript is based on graduate lectures presented by the author to an audience of engineers and
mathematicians at the ETH Zurich. ... [T]hisis a detailed and authoritative account of the theory of hp-
version finite element methods at the end of the 1990s, and provides a much needed reference source for
theoreticians in this area."--Mathematics of Computation

About the Author
C. Schwab is at the Seminar fur Angewandte Mathematik, ETH, Zurich.

Users Review

From reader reviews:



Dan Gray:

Reading can called imagination hangout, why? Because while you are reading a book specifically book
entitled p- and hp- Finite Element Methods: Theory and Applications to Solid and Fluid Mechanics
(Numerical Mathematics and Scientific Computation) your brain will drift away trough every dimension,
wandering in each aspect that maybe mysterious for but surely can become your mind friends. Imaging every
single word written in a publication then become one form conclusion and explanation this maybe you never
get previousto. The p- and hp- Finite Element Methods: Theory and Applications to Solid and Fluid
Mechanics (Numerical Mathematics and Scientific Computation) giving you another experience more than
blown away your thoughts but also giving you useful info for your better life on this era. So now let usteach
you the relaxing pattern here is your body and mind will be pleased when you are finished looking at it, like
winning an activity. Do you want to try this extraordinary wasting spare time activity?

Billy Ander son:

Y our reading 6th sense will not betray an individual, why because this p- and hp- Finite Element Methods:
Theory and Applications to Solid and Fluid Mechanics (Numerical Mathematics and Scientific Computation)
reserve written by well-known writer who really knows well how to make book that can be understand by
anyone who all read the book. Written inside good manner for you, still dripping wet every ideas and
publishing skill only for eliminate your personal hunger then you still doubt p- and hp- Finite Element
Methods: Theory and Applications to Solid and Fluid Mechanics (Numerical Mathematics and Scientific
Computation) as good book not just by the cover but also with the content. Thisis one book that can break
don't determine book by its cover, so do you till needing a different sixth sense to pick this!? Oh come on
your looking at sixth sense already told you so why you have to listening to yet another sixth sense.

Daniel Carter:

The book untitled p- and hp- Finite Element Methods: Theory and Applications to Solid and Fluid
Mechanics (Numerical Mathematics and Scientific Computation) contain alot of information on it. The
writer explains your ex ideawith easy approach. The language is very straightforward all the people, so do
definitely not worry, you can easy to read the item. The book was published by famous author. The author
will bring you in the new era of literary works. Y ou can easily read this book because you can keep reading
your smart phone, or model, so you can read the book with anywhere and anytime. If you want to buy the e-
book, you can start their official web-site aswell as order it. Have a nice go through.

Holly Sheehan:

Y ou can get this p- and hp- Finite Element Methods: Theory and Applications to Solid and Fluid Mechanics
(Numerical Mathematics and Scientific Computation) by browse the bookstore or Mall. Just viewing or
reviewing it could possibly to be your solve problem if you get difficulties for ones knowledge. Kinds of this
book are various. Not only by simply written or printed but also can you enjoy this book by means of e-book.
In the modern era such as now, you just looking by your local mobile phone and searching what your
problem. Right now, choose your current ways to get more information about your guide. It is most
important to arrange yourself to make your knowledge are still up-date. Let'stry to choose right ways for
you.
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