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This textbook presents basic and advanced computational physics in a very didactic style. It contains very-
well-presented and simple mathematical descriptions of many of the most important algorithms used in
computational physics. Many clear mathematical descriptions of important techniques in computational
physics are given. The first part of the book discusses the basic numerical methods. A large number of
exercises and computer experiments allows to study the properties of these methods. The second part
concentrates on simulation of classical and quantum systems. It uses a rather general concept for the equation
of motion which can be applied to ordinary and partial differential equations. Several classes of integration
methods are discussed including not only the standard Euler and Runge Kutta method but also multistep
methods and the class of Verlet methods which is introduced by studying the motion in Liouville space.
Besides the classical methods, inverse interpolation is discussed, together with the popular combined
methods by Dekker and Brent and a not so well known improvement by Chandrupatla. A general chapter on
the numerical treatment of differential equations provides methods of finite differences, finite volumes, finite
elements and boundary elements together with spectral methods and weighted residual based methods. A
comparison of several methods for quantum systems is performed, containing pseudo-spectral methods,
finite differences methods, rational approximation to the time evolution operator, second order differencing
and split operator methods.
The book gives simple but non trivial examples from a broad range of physical topics trying to give the
reader insight into the numerical treatment but also the simulated problems. Rotational motion is treated in
much detail to describe the motion of rigid rotors which can be just a simple spinning top or a collection of
molecules or planets. The behaviour of simple quantum systems is studied thoroughly. One focus is on a two
level system in an external field. Solution of the Bloch equations allows the simulation of a quantum bit and
to understand elementary principles from quantum optics. As an example of a thermodynamic system, the
Lennard Jones liquid is simulated. The principles of molecular dynamics are shown with practical
simulations. A second thermodynamic topic is the Ising model in one and two dimensions. The solution of
the Poisson Boltzman equation is discussed in detail which is very important in Biophysics as well as in
semiconductor physics. Besides the standard finite element methods, also modern boundary element methods
are discussed. Waves and diffusion processes are simulated. Different methods are compared with regard to
their stability and efficiency. Random walk models are studied with application to basic polymer physics.
Nonlinear systems are discussed in detail with application to population dynamics and reaction diffusion
systems. The exercises to the book are realized as computer experiments. A large number of Java applets is
provided. It can be tried out by the reader even without programming skills. The interested reader can modify
the programs with the help of the freely available and platform independent programming environment
"netbeans".
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From reader reviews:

Stevie Mozingo:

Have you spare time for any day? What do you do when you have a lot more or little spare time? Yes, you
can choose the suitable activity with regard to spend your time. Any person spent their own spare time to
take a move, shopping, or went to often the Mall. How about open or read a book titled Computational
Physics: Simulation of Classical and Quantum Systems (Graduate Texts in Physics)? Maybe it is to be best
activity for you. You realize beside you can spend your time using your favorite's book, you can wiser than
before. Do you agree with it is opinion or you have other opinion?

Valerie Herrera:

Computational Physics: Simulation of Classical and Quantum Systems (Graduate Texts in Physics) can be
one of your basic books that are good idea. Most of us recommend that straight away because this e-book has
good vocabulary which could increase your knowledge in vocab, easy to understand, bit entertaining but still
delivering the information. The article writer giving his/her effort that will put every word into joy
arrangement in writing Computational Physics: Simulation of Classical and Quantum Systems (Graduate
Texts in Physics) nevertheless doesn't forget the main position, giving the reader the hottest in addition to
based confirm resource details that maybe you can be one of it. This great information can easily drawn you
into brand new stage of crucial considering.

Leroy Moore:

Don't be worry if you are afraid that this book will certainly filled the space in your house, you could have it
in e-book approach, more simple and reachable. This particular Computational Physics: Simulation of
Classical and Quantum Systems (Graduate Texts in Physics) can give you a lot of friends because by you
considering this one book you have issue that they don't and make you more like an interesting person. This
particular book can be one of one step for you to get success. This reserve offer you information that might
be your friend doesn't realize, by knowing more than additional make you to be great individuals. So , why
hesitate? Let's have Computational Physics: Simulation of Classical and Quantum Systems (Graduate Texts
in Physics).

Rex Vogler:

As a college student exactly feel bored to be able to reading. If their teacher asked them to go to the library
as well as to make summary for some book, they are complained. Just very little students that has reading's
soul or real their interest. They just do what the instructor want, like asked to go to the library. They go to at
this time there but nothing reading seriously. Any students feel that looking at is not important, boring in
addition to can't see colorful pics on there. Yeah, it is for being complicated. Book is very important in your
case. As we know that on this period of time, many ways to get whatever we wish. Likewise word says,
many ways to reach Chinese's country. Therefore , this Computational Physics: Simulation of Classical and



Quantum Systems (Graduate Texts in Physics) can make you experience more interested to read.
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