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The authors characterize the aim of their book to “address the scenarios of direct simulation of physical
processes and the solution of complex mathematical problems on a very basic level”. It is directed to
lecturers teaching basic courses in Computational Physics and to students as a companion when starting
studying in this field.
The book is divided into two parts. Part I: Deterministic methods (10 chapters and an introductary chap-
ter, 168 p.), Part II: Stochastic methods (9 chapters, 144 p.). The methods covered in Part I comprise
numerical differentiation, numerical integration, initial value problems (IVPs) and boundary value prob-
lems for ordinary differential equations (ODEs), partial differential equations, all presented in the manner
of a first introduction. According to the book’s title there are separate chapters with calculations for the
Kepler problem, the double pendulum, molecular dynamics, the one-dimensional Schrödinger equation.
Part II is concerned with pseudo random number generators, random splitting methods, introduction to
Monte Carlo methods, some basics of stochastic processes, random walks and diffusion theory, Markov
chain Monte Carlo and the Potts model, data analysis, stochastic optimization. A special chapter is
about the Ising model. Each chapter is concluded with a number of problems and references. The book
contains an appendix (54 p.) with supplementary topics as solving nonlinear equations, solution of linear
systems, basic probability theory, phase transition fractional integrals and derivatives, least square fits,
deterministic optimization.
The book is clearly written, many figures illustrate the methods and results. Of particular interest are
the chapters dedicated to applications from physics. Concerning Part I, the presentation of the methods
is perhaps a little bit too basic. To give an example, in the chapter on IVPs for ODEs, only the classical
explicit Runge-Kutta-4 method is presented as the most sophisticated one. Perhaps at least references
could have been given to the widely existing numerical software for solving the concerned problems. From
the point of view of a numerical analyst standard books on numerical methods are missing in the references
but this may be understandable by the different nationalization of physicists and mathematicians.
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