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A systematic introduction to partial differential

equations and modern finite element methods for their efficient numerical solution

Partial Differential Equations and the Finite Element Method provides a much-needed, clear, and systematic
introduction to modern theory of partial differential equations (PDES) and finite element methods (FEM).
Both nodal and hierachic concepts of the FEM are examined. Reflecting the growing complexity and
multiscale nature of current engineering and scientific problems, the author emphasizes higher-order finite
element methods such as the spectral or hp-FEM.

A solid introduction to the theory of PDEs and FEM contained in Chapters 1-4 serves as the core and
foundation of the publication. Chapter 5 is devoted to modern higher-order methods for the numerical
solution of ordinary differential equations (ODES) that arise in the semidiscretization of time-dependent
PDEs by the Method of Lines (MOL). Chapter 6 discusses fourth-order PDEs rooted in the bending of elastic
beams and plates and approximates their solution by means of higher-order Hermite and Argyris elements.
Finally, Chapter 7 introduces the reader to various PDESs governing computational electromagnetics and
describes their finite element approximation, including modern higher-order edge elements for Maxwell's
eguations.

The understanding of many theoretical and practical aspects of both PDEs and FEM requires a solid
knowledge of linear algebra and elementary functional analysis, such as functions and linear operatorsin the
L ebesgue, Hilbert, and Sobolev spaces. These topics are discussed with the help of many illustrative
examplesin Appendix A, which is provided as a service for those readers who need to gain the necessary
background or require arefresher tutorial. Appendix B presents several finite element computations rooted in
practical engineering problems and demonstrates the benefits of using higher-order FEM.

Numerous finite element algorithms are written out in detail alongside implementation discussions.
Exercises, including many that involve programming the FEM, are designed to assist the reader in solving
typical problemsin engineering and science.

Specifically designed as a coursebook, this student-tested publication is geared to upper-level undergraduates

and graduate studentsin all disciplines of computationa engineeringand science. It is also a practical
problem-solving reference for researchers, engineers, and physicists.
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From reader reviews:
Tiffany Hassell:

This Partia Differential Equations and the Finite Element Method book is not really ordinary book, you have
it then the world isin your hands. The benefit you receive by reading this book is usualy information inside
this book incredible fresh, you will get data which is getting deeper a person read alot of information you
will get. Thiskind of Partial Differential Equations and the Finite Element Method without we recognize
teach the one who reading it become critical in thinking and analyzing. Don't always be worry Partia
Differential Equations and the Finite Element Method can bring if you are and not make your tote space or
bookshelves become full because you can have it in your lovely laptop even cell phone. This Partial
Differential Equations and the Finite Element Method having great arrangement in word in addition to
layout, so you will not experience uninterested in reading.

Heather Robertson:

Reading a guide can be one of alot of pastime that everyone in the world adores. Do you like reading book
and so. There are alot of reasons why people enjoy it. First reading a publication will give you alot of new
details. When you read a guide you will get new information because book is one of many waysto share the
information as well astheir idea. Second, studying a book will make you actually more imaginative. When
you reading through a book especially fiction book the author will bring you to definitely imagine the story
how the figures do it anything. Third, you may share your knowledge to some others. When you read this
Partial Differential Equations and the Finite Element Method, you could tells your family, friends and also
soon about yours e-book. Y our knowledge can inspire different ones, make them reading a e-book.

Heather Delph:

Precisely why? Because this Partial Differential Equations and the Finite Element Method is an unordinary
book that the inside of the book waiting for you to snap that but latter it will jolt you with the secret that
inside. Reading this book close to it was fantastic author who write the book in such wonderful way makes
the content inside of easier to understand, entertaining means but still convey the meaning totally. So , itis
good for you because of not hesitating having this anymore or you going to regret it. This phenomenal book
will give you alot of benefits than the other book have got such as help improving your skill and your
critical thinking means. So, still want to hold off having that book? If | were you | will go to the book store
hurriedly.

M ar cie Johnson:

Don't be worry when you are afraid that this book will probably filled the space in your house, you may have
it in e-book way, more simple and reachable. This particular Partial Differential Equations and the Finite
Element Method can give you alot of good friends because by you looking at this one book you have matter
that they don't and make anyone more like an interesting person. This particular book can be one of a step for



you to get success. Thisreserve offer you information that might be your friend doesn't know, by knowing

more than various other make you to be great people. So , why hesitate? Let's have Partial Differential
Equations and the Finite Element Method.
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