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This monograph addresses fundamental aspects of mathematical modeling and
numerical solution methods of electromagnetic problemsinvolving low
frequencies, i.e. magnetostatic and eddy current problems which are rarely
presented in the applied mathematics literature. In the first part, the authors
introduce the mathematical modelsin arealistic context in view of their use for
industrial applications. Several geometric configurations of electric conductors
leading to different mathematical models are carefully derived and analyzed, and
numerical methods for the solution of the obtained problems are given. Related
issues such as convergence of the approximations and error estimates are
discussed. The second part of the monograph presents various coupled problems
that involve eddy current or magnetostatic problems, in particular magneto-
hydrodynamic problems and magnetic shaping problems concerning the melt
flow of electrically conducting metals, induction heating processes, inductively
coupled plasmas and ferromagnetic screening modeling. The presentation of each
model comes with numerical illustration from industrial applications.
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This monograph addresses fundamental aspects of mathematical modeling and numerical solution methods
of electromagnetic problems involving low frequencies, i.e. magnetostatic and eddy current problems which
arerarely presented in the applied mathematics literature. In the first part, the authors introduce the
mathematical modelsin arealistic context in view of their use for industrial applications. Several geometric
configurations of electric conductors leading to different mathematical models are carefully derived and
analyzed, and numerical methods for the solution of the obtained problems are given. Related issues such as
convergence of the approximations and error estimates are discussed. The second part of the monograph
presents various coupled problems that involve eddy current or magnetostatic problems, in particular
magneto-hydrodynamic problems and magnetic shaping problems concerning the melt flow of electrically
conducting metals, induction heating processes, inductively coupled plasmas and ferromagnetic screening
modeling. The presentation of each model comes with numerical illustration from industrial applications.
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Editorial Review
Review
From the book reviews:

“This textbook is devoted to the mathematical modeling and the efficient numerical solution of
magnetostatic and eddy current problems. ... The book is directed to applied mathematicians, and to
researchers and developersin electric and electrotechnical engineering aswell.” (Johannes Elschner,
ZbMATH, Vol. 1288, 2014)

From the Back Cover

This monograph addresses fundamental aspects of mathematical modeling and numerical solution methods
of electromagnetic problems involving low frequencies, i.e. magnetostatic and eddy current problems which
are rarely presented in the applied mathematics literature. In the first part, the authors introduce the
mathematical modelsin arealistic context in view of their use for industrial applications. Several geometric
configurations of electric conductors leading to different mathematical models are carefully derived and
analyzed, and numerical methods for the solution of the obtained problems are given. Related issues such as
convergence of the approximations and error estimates are discussed. The second part of the monograph
presents various coupled problems that involve eddy current or magnetostatic problems, in particular
magneto-hydrodynamic problems and magnetic shaping problems concerning the melt flow of electrically
conducting metals, induction heating processes, inductively coupled plasmas and ferromagnetic screening
modeling. The presentation of each model comes with numerical illustration from industrial applications.

About the Author

Prof. Jaguez Rappaz is a professor of mathematics at the Chair of Numerical Analysis and simulation,
Ingtitute of Analysis and Scientific Computing EPFL in Lausanne, Switzerland. His list of publications
including about 100 journal and proceedings papers mainly features contributions to journals related on
applied mathematical modeling, numerical analysis (e.g. ZAMM, Numerische Mathematik) and
computational physics. Prof. Rachid Touzani is a professor of Applied Mathematics at the Polytech'
Clermont-Ferrand - Universite Blaise Pascal, Aubiere, France. His expertise are the topics of magneto-
hydrodynamics including liquid metal flow, free boundary problems, and induction heating and models with
thin inductors (according to his webpage http: //math.univ-bpclermont.fr/ touzani/) which make up the
"application” chapters 8 to 12 in the book draft under consideration

Users Review
From reader reviews:
Peggy Hardman:

Book is usually written, printed, or descriptive for everything. Y ou can realize everything you want by a
book. Book has a different type. Aswe know that book isimportant factor to bring us around the world.
Adjacent to that you can your reading skill was fluently. A reserve Mathematical Models for Eddy Currents
and Magnetostatics: With Selected Applications (Scientific Computation) will make you to possibly be
smarter. You can feel much more confidence if you can know about every thing. But some of you think in



which open or reading some sort of book make you bored. It is not necessarily make you fun. Why they can
be thought like that? Have you seeking best book or ideal book with you?

Christy McCurry:

What do you think of book? It isjust for students since they're still students or thisfor all peoplein the
world, the actual best subject for that? Merely you can be answered for that query above. Every person has
diverse personality and hobby per other. Don't to be pressured someone or something that they don't need do
that. Y ou must know how great in addition to important the book Mathematical Models for Eddy Currents
and Magnetostatics: With Selected Applications (Scientific Computation). All type of book can you see on
many options. Y ou can look for the internet solutions or other social media.

Maria Casillas;

This Mathematical Models for Eddy Currents and Magnetostatics: With Selected Applications (Scientific
Computation) is great reserve for you because the content which is full of information for you who all
always deal with world and have to make decision every minute. Thiskind of book reveal it information
accurately using great manage word or we can claim no rambling sentences included. So if you are read this
hurriedly you can have whole info in it. Doesn't mean it only provides you with straight forward sentences
but tricky core information with splendid delivering sentences. Having Mathematical Models for Eddy
Currents and Magnetostatics: With Selected Applications (Scientific Computation) in your hand like getting
theworld in your arm, info in it is not ridiculous a single. We can say that no reserve that offer you world
throughout ten or fifteen second right but this reserve already do that. So , this can be good reading book.
Hey Mr. and Mrs. occupied do you still doubt this?

Henry Slaughter:

Do you like reading a publication? Confuse to looking for your preferred book? Or your book had been rare?
Why so many question for the book? But just about any people feel that they enjoy to get reading. Some
people likes looking at, not only science book and also novel and Mathematical Models for Eddy Currents
and Magnetostatics: With Selected Applications (Scientific Computation) or maybe others sources were
given know-how for you. After you know how the good a book, you feel need to read more and more.
Science guide was created for teacher or perhaps students especially. Those publications are hel ping them to
bring their knowledge. In various other case, beside science reserve, any other book likes Mathematical
Models for Eddy Currents and Magnetostatics. With Selected Applications (Scientific Computation) to make
your spare time far more colorful. Many types of book like this one.
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