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This book introduces the reader to the area of inverse problems. A relatively new
branch of Applied Mathematics, the study of inverse problems is of vital interest
to many areas of science and technology such as geophysical exploration, system
identification, nondestructive testing and ultrasonic tomography.
The aim of this book is twofold: in the first part, the reader is exposed to the
basic notions and difficulties encountered with ill-posed problems. Basic
properties of regularization methods for linear ill-posed problems are studied by
means of several simple analytical and numerical examples.
The second part of the book presents two special nonlinear inverse problems in
detail - the inverse spectral problem and the inverse scattering problem. The
corresponding direct problems are studied with respect to existence, uniqueness
and continuous dependence on parameters. Then some theoretical results as well
as numerical procedures for the inverse problems are discussed. The choice of
material and its presentation in the book are new, thus making it particularly
suitable for graduate students. Basic knowledge of real analysis is assumed.
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This book introduces the reader to the area of inverse problems. A relatively new branch of Applied
Mathematics, the study of inverse problems is of vital interest to many areas of science and technology such
as geophysical exploration, system identification, nondestructive testing and ultrasonic tomography.
The aim of this book is twofold: in the first part, the reader is exposed to the basic notions and difficulties
encountered with ill-posed problems. Basic properties of regularization methods for linear ill-posed problems
are studied by means of several simple analytical and numerical examples.
The second part of the book presents two special nonlinear inverse problems in detail - the inverse spectral
problem and the inverse scattering problem. The corresponding direct problems are studied with respect to
existence, uniqueness and continuous dependence on parameters. Then some theoretical results as well as
numerical procedures for the inverse problems are discussed. The choice of material and its presentation in
the book are new, thus making it particularly suitable for graduate students. Basic knowledge of real analysis
is assumed.
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Editorial Review

Review

From the reviews of the second edition:

“Andreas Kirsch successfully wrote this book not only for mathematics students but also physics and
engineering students. … I think that this book would work very nicely as a university textbook. … All
sections of the books seemed sprinkled with the latest results, showing that there is a surprising amount of
current research activity in this area. I recommend this book to anyone interested in inverse problems, and
book’s index makes it a valuable reference volume for your book shelf.” (Collin Carbno, The Mathematical
Association of America, January, 2012)

From the Back Cover

This book introduces the reader to the area of inverse problems. The study of inverse problems is of vital
interest to many areas of science and technology such as geophysical exploration, system identification,
nondestructive testing and ultrasonic tomography.

 

The aim of this book is twofold: in the first part, the reader is exposed to the basic notions and difficulties
encountered with ill-posed problems. Basic properties of regularization methods for linear ill-posed problems
are studied by means of several simple analytical and numerical examples.

 

The second part of the book presents three special nonlinear inverse problems in detail - the inverse spectral
problem, the inverse problem of electrical impedance tomography (EIT), and the inverse scattering problem.

The corresponding direct problems are studied with respect to existence, uniqueness and continuous
dependence on parameters. Then some theoretical results as well as numerical procedures for the inverse
problems are discussed.

 

In this new edition, the Factorization Method is included as one of the prominent members in this
monograph. Since the Factorization Method is particularly simple for the problem of EIT and this field has
attracted a lot of attention during the past decade a chapter on EIT has been added in this monograph.

 

The book is highly illustrated and contains many exercises. This together with the choice of material and its
presentation in the book are new, thus making it particularly suitable for graduate students in mathematics
and engineering.



About the Author
Andreas Kirsch is a Professor in the Department of Mathematics at Karlsruhe Institute of Technology.

Users Review

From reader reviews:

Consuelo Collier:

This An Introduction to the Mathematical Theory of Inverse Problems (Applied Mathematical Sciences) is
great reserve for you because the content that is full of information for you who also always deal with world
and still have to make decision every minute. This particular book reveal it info accurately using great
arrange word or we can say no rambling sentences in it. So if you are read it hurriedly you can have whole
details in it. Doesn't mean it only provides straight forward sentences but hard core information with
beautiful delivering sentences. Having An Introduction to the Mathematical Theory of Inverse Problems
(Applied Mathematical Sciences) in your hand like finding the world in your arm, facts in it is not ridiculous
a single. We can say that no guide that offer you world inside ten or fifteen second right but this guide
already do that. So , this is certainly good reading book. Hi Mr. and Mrs. busy do you still doubt which?

Valentin Gonzalez:

Beside this An Introduction to the Mathematical Theory of Inverse Problems (Applied Mathematical
Sciences) in your phone, it could give you a way to get closer to the new knowledge or details. The
information and the knowledge you can got here is fresh from the oven so don't become worry if you feel
like an old people live in narrow community. It is good thing to have An Introduction to the Mathematical
Theory of Inverse Problems (Applied Mathematical Sciences) because this book offers to you personally
readable information. Do you at times have book but you don't get what it's interesting features of. Oh come
on, that will not happen if you have this within your hand. The Enjoyable agreement here cannot be
questionable, similar to treasuring beautiful island. Techniques you still want to miss this? Find this book
along with read it from today!

Cora Blanchette:

This An Introduction to the Mathematical Theory of Inverse Problems (Applied Mathematical Sciences) is
completely new way for you who has fascination to look for some information mainly because it relief your
hunger of information. Getting deeper you in it getting knowledge more you know or you who still having
tiny amount of digest in reading this An Introduction to the Mathematical Theory of Inverse Problems
(Applied Mathematical Sciences) can be the light food for you personally because the information inside this
specific book is easy to get simply by anyone. These books build itself in the form and that is reachable by
anyone, yes I mean in the e-book type. People who think that in guide form make them feel sleepy even
dizzy this guide is the answer. So there isn't any in reading a book especially this one. You can find what you
are looking for. It should be here for you actually. So , don't miss the idea! Just read this e-book type for your
better life and also knowledge.



Anne Shibata:

Don't be worry when you are afraid that this book will probably filled the space in your house, you could
have it in e-book technique, more simple and reachable. This kind of An Introduction to the Mathematical
Theory of Inverse Problems (Applied Mathematical Sciences) can give you a lot of friends because by you
looking at this one book you have thing that they don't and make a person more like an interesting person.
This book can be one of a step for you to get success. This e-book offer you information that possibly your
friend doesn't understand, by knowing more than different make you to be great persons. So , why hesitate?
Let me have An Introduction to the Mathematical Theory of Inverse Problems (Applied Mathematical
Sciences).
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