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In this text, we introduce the basic concepts for the numerical modelling of
partial  differential equations. We consider the classical elliptic, parabolic and
hyperbolic linear equations, but also the diffusion, transport, and Navier-Stokes
equations, as well as equations representing conservation laws, saddle-point
problems and optimal control problems. Furthermore, we provide numerous
physical examples which underline such equations. In particular, we discuss the
algorithmic and computer implementation aspects and provide a number of easy-
to-use programs.

The text does not require any previous advanced mathematical knowledge of
partial differential equations: the absolutely essential concepts are reported in a
preliminary chapter. It is therefore suitable for students of bachelor and master
courses in scientific disciplines, and recommendable to those researchers in the
academic and extra-academic domain who want to approach this interesting
branch of applied mathematics.
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In this text, we introduce the basic concepts for the numerical modelling of partial  differential equations. We
consider the classical elliptic, parabolic and hyperbolic linear equations, but also the diffusion, transport, and
Navier-Stokes equations, as well as equations representing conservation laws, saddle-point problems and
optimal control problems. Furthermore, we provide numerous physical examples which underline such
equations. In particular, we discuss the algorithmic and computer implementation aspects and provide a
number of easy-to-use programs.

The text does not require any previous advanced mathematical knowledge of partial differential equations:
the absolutely essential concepts are reported in a preliminary chapter. It is therefore suitable for students of
bachelor and master courses in scientific disciplines, and recommendable to those researchers in the
academic and extra-academic domain who want to approach this interesting branch of applied mathematics.
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Editorial Review

Review
From the reviews: “This book contains the basic concepts for the approximation of differential equations
which arise in the mathematical modeling of real life applications. … it can be used as a textbook for
graduate-level courses. Moreover, the interested reader can find a lot of information on the various aspects of
the numerical approximation of differential problems, so that it can also be used as a starting point for the
study of more specific topics in this field.” (Lucia Gastaldi, Mathematical Reviews, Issue 2010 h)

From the Back Cover

In this text, we introduce the basic concepts for the numerical modelling of partial  differential equations. We
consider the classical elliptic, parabolic and hyperbolic linear equations, but also the diffusion, transport, and
Navier-Stokes equations, as well as equations representing conservation laws, saddle-point problems and
optimal control problems. Furthermore, we provide numerous physical examples which underline such
equations. We then analyze numerical solution methods based on finite elements, finite differences, finite
volumes, spectral methods and domain decomposition methods, and reduced basis methods. 

In particular, we discuss the algorithmic and computer implementation aspects and provide a number of
easy-to-use programs.

The text does not require any previous advanced mathematical knowledge of partial differential equations:
the absolutely essential concepts are reported in a preliminary chapter. It is therefore suitable for students of
bachelor and master courses in scientific disciplines, and recommendable to those researchers in the
academic and extra-academic domain who want to approach this interesting branch of applied mathematics.

About the Author

The Author is Professor and Director of the Chair of Modelling and Scientific Computing (CMCS) at the
Institute of Analysis and Scientific Computing of EPFL, Lausanne (Switzerland), since 1998, Professor of
Numerical Analysis at the Politecnico di Milano (Italy) since 1989, and Scientific Director of MOX, since
2002. Author of 22 books published with Springer, and of about 200 papers published in refereed
international Journals, Conference Proceedings and Magazines, Alfio Quarteroni is actually one of the
strongest and reliable mathematicians in the world in the field of Modelling and SC.

Users Review

From reader reviews:

John Dearman:

Do you considered one of people who can't read pleasant if the sentence chained inside the straightway, hold
on guys this kind of aren't like that. This Numerical Models for Differential Problems (MS&A) book is
readable by means of you who hate the perfect word style. You will find the data here are arrange for
enjoyable reading through experience without leaving actually decrease the knowledge that want to offer to



you. The writer connected with Numerical Models for Differential Problems (MS&A) content conveys
thinking easily to understand by a lot of people. The printed and e-book are not different in the content but it
just different by means of it. So , do you even now thinking Numerical Models for Differential Problems
(MS&A) is not loveable to be your top collection reading book?

Katherin Buerger:

The ability that you get from Numerical Models for Differential Problems (MS&A) could be the more deep
you excavating the information that hide in the words the more you get enthusiastic about reading it. It
doesn't mean that this book is hard to know but Numerical Models for Differential Problems (MS&A) giving
you buzz feeling of reading. The copy writer conveys their point in selected way that can be understood by
simply anyone who read that because the author of this guide is well-known enough. This particular book
also makes your own vocabulary increase well. Therefore it is easy to understand then can go with you, both
in printed or e-book style are available. We propose you for having this Numerical Models for Differential
Problems (MS&A) instantly.

Suzanne Mitchell:

This Numerical Models for Differential Problems (MS&A) are generally reliable for you who want to be a
successful person, why. The reason why of this Numerical Models for Differential Problems (MS&A) can be
one of several great books you must have is giving you more than just simple examining food but feed you
actually with information that possibly will shock your prior knowledge. This book is handy, you can bring it
almost everywhere and whenever your conditions both in e-book and printed kinds. Beside that this
Numerical Models for Differential Problems (MS&A) forcing you to have an enormous of experience for
instance rich vocabulary, giving you trial run of critical thinking that we all know it useful in your day
activity. So , let's have it and enjoy reading.

Amy Christensen:

This Numerical Models for Differential Problems (MS&A) is great reserve for you because the content that
is certainly full of information for you who else always deal with world and possess to make decision every
minute. This particular book reveal it details accurately using great manage word or we can declare no
rambling sentences within it. So if you are read the idea hurriedly you can have whole details in it. Doesn't
mean it only will give you straight forward sentences but difficult core information with splendid delivering
sentences. Having Numerical Models for Differential Problems (MS&A) in your hand like having the world
in your arm, facts in it is not ridiculous one. We can say that no publication that offer you world within ten or
fifteen tiny right but this e-book already do that. So , this can be good reading book. Heya Mr. and Mrs.
stressful do you still doubt which?
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