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Algorithmic, or automatic, differentiation (AD) is a growing area of theoretical
research and software development concerned with the accurate and efficient
evaluation of derivatives for function evaluations given as computer programs.
The resulting derivative values are useful for all scientific computations that are
based on linear, quadratic, or higher order approximations to nonlinear scalar or
vector functions.

AD has been applied in particular to optimization, parameter identification,
nonlinear equation solving, the numerical integration of differential equations,
and combinations of these. Apart from quantifying sensitivities numerically, AD
also yields structural dependence information, such as the sparsity pattern and
generic rank of Jacobian matrices. The field opens up an exciting opportunity to
develop new algorithms that reflect the true cost of accurate derivatives and to
use them for improvements in speed and reliability.

This second edition has been updated and expanded to cover recent
developments in applications and theory, including an elegant NP completeness
argument by Uwe Naumann and a brief introduction to scarcity, a generalization
of sparsity. There is also added material on checkpointing and iterative
differentiation. To improve readability the more detailed analysis of memory and
complexity bounds has been relegated to separate, optional chapters.The book
consists of three parts: a stand-alone introduction to the fundamentals of AD and
its software; a thorough treatment of methods for sparse problems; and final
chapters on program-reversal schedules, higher derivatives, nonsmooth problems
and iterative processes. Each of the 15 chapters concludes with examples and
exercises.

Audience: This volume will be valuable to designers of algorithms and software
for nonlinear computational problems. Current numerical software users should
gain the insight necessary to choose and deploy existing AD software tools to the
best advantage.
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development concerned with the accurate and efficient evaluation of derivatives for function evaluations
given as computer programs. The resulting derivative values are useful for all scientific computations that
are based on linear, quadratic, or higher order approximations to nonlinear scalar or vector functions.

AD has been applied in particular to optimization, parameter identification, nonlinear equation solving, the
numerical integration of differential equations, and combinations of these. Apart from quantifying
sensitivities numerically, AD also yields structural dependence information, such as the sparsity pattern and
generic rank of Jacobian matrices. The field opens up an exciting opportunity to develop new algorithms that
reflect the true cost of accurate derivatives and to use them for improvements in speed and reliability.

This second edition has been updated and expanded to cover recent developments in applications and theory,
including an elegant NP completeness argument by Uwe Naumann and a brief introduction to scarcity, a
generalization of sparsity. There is also added material on checkpointing and iterative differentiation. To
improve readability the more detailed analysis of memory and complexity bounds has been relegated to
separate, optional chapters.The book consists of three parts: a stand-alone introduction to the fundamentals
of AD and its software; a thorough treatment of methods for sparse problems; and final chapters on program-
reversal schedules, higher derivatives, nonsmooth problems and iterative processes. Each of the 15 chapters
concludes with examples and exercises.
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Editorial Review

From the Publisher
This volume will be valuable for designers and users of algorithms and software for nonlinear computational
problems. It opens up an exciting opportunity to develop new algorithms that reflect the availability of
accurate derivatives and their true cost to achieve improvements in speed and reliability. Some familiarity
with modern approaches to the seemingly straightforward task of evaluating derivatives will benefit any
mathematician, scientist or engineer.

About the Author
Andreas Griewank is Deputy Director of the Institute of Mathematics at Humboldt University, Berlin, and a
member of the DFG Research Center Matheon, Mathematics for Key Technologies. He is author of the first
edition of this book, published in 2000. A former senior scientist at Argonne National Laboratory, his main
research interests are nonlinear optimization and scientific computing.

Andrea Walther has been junior professor for the analysis and optimization of computer models at
Technische Universität Dresden since 2003. Her main research interests are scientific computing and
nonlinear optimization.

Users Review

From reader reviews:

Ruby Freeman:

Why don't make it to be your habit? Right now, try to prepare your time to do the important action, like
looking for your favorite book and reading a e-book. Beside you can solve your short lived problem; you can
add your knowledge by the reserve entitled Evaluating Derivatives: Principles and Techniques of
Algorithmic Differentiation, Second Edition. Try to make book Evaluating Derivatives: Principles and
Techniques of Algorithmic Differentiation, Second Edition as your pal. It means that it can to be your friend
when you truly feel alone and beside associated with course make you smarter than in the past. Yeah, it is
very fortuned for you. The book makes you much more confidence because you can know every thing by the
book. So , let me make new experience and also knowledge with this book.

Effie Morris:

People live in this new day of lifestyle always try to and must have the spare time or they will get great deal
of stress from both day to day life and work. So , if we ask do people have time, we will say absolutely yes.
People is human not a robot. Then we inquire again, what kind of activity do you possess when the spare
time coming to a person of course your answer may unlimited right. Then do you try this one, reading
publications. It can be your alternative inside spending your spare time, the actual book you have read is
actually Evaluating Derivatives: Principles and Techniques of Algorithmic Differentiation, Second Edition.
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Norman Ross:

Don't be worry in case you are afraid that this book will certainly filled the space in your house, you may
have it in e-book technique, more simple and reachable. This kind of Evaluating Derivatives: Principles and
Techniques of Algorithmic Differentiation, Second Edition can give you a lot of pals because by you
investigating this one book you have factor that they don't and make a person more like an interesting
person. That book can be one of one step for you to get success. This publication offer you information that
might be your friend doesn't understand, by knowing more than some other make you to be great folks. So ,
why hesitate? We should have Evaluating Derivatives: Principles and Techniques of Algorithmic
Differentiation, Second Edition.

James Martin:

Reserve is one of source of know-how. We can add our know-how from it. Not only for students and also
native or citizen will need book to know the upgrade information of year for you to year. As we know those
publications have many advantages. Beside all of us add our knowledge, can bring us to around the world.
By book Evaluating Derivatives: Principles and Techniques of Algorithmic Differentiation, Second Edition
we can acquire more advantage. Don't you to be creative people? To be creative person must choose to read
a book. Simply choose the best book that suited with your aim. Don't be doubt to change your life at this
book Evaluating Derivatives: Principles and Techniques of Algorithmic Differentiation, Second Edition. You
can more desirable than now.
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