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for the direct simulation of physical processes.
The book is divided into two main parts:
Deterministic methods and stochastic methods in
computational physics. Based on concrete
problems, the first part discusses numerical
differentiation and integration, as well as the
treatment of ordinary differential equations. This
is extended by a brief introduction to the
numerics of partial differential equations. The

Basic Concepts in Computational Physics Benjamin A. Stickler - 2016-03-21
This new edition is a concise introduction to the
basic methods of computational physics. Readers
will discover the benefits of numerical methods
for solving complex mathematical problems and
basic-concepts-in-computational-physics
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second part deals with the generation of random
numbers, summarizes the basics of stochastics,
and subsequently introduces Monte-Carlo (MC)
methods. Specific emphasis is on MARKOV chain
MC algorithms. The final two chapters discuss
data analysis and stochastic optimization. All this
is again motivated and augmented by
applications from physics. In addition, the book
offers a number of appendices to provide the
reader with information on topics not discussed
in the main text. Numerous problems with
worked-out solutions, chapter introductions and
summaries, together with a clear and
application-oriented style support the reader.
Ready to use C++ codes are provided online.
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offers a number of appendices to provide the
reader with information on topics not discussed
in the main text. Numerous problems with
worked-out solutions, chapter introductions and
summaries, together with a clear and
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This new edition is a concise introduction to the
basic methods of computational physics. Readers
will discover the benefits of numerical methods
for solving complex mathematical problems and
for the direct simulation of physical processes.
The book is divided into two main parts:
basic-concepts-in-computational-physics
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Benjamin A. Stickler - 2013-12-12

book includes practical examples drawn from a
working knowledge of physics concepts. You’ll
learn how to use the Python programming
language to perform everything from collecting
and analyzing data to building software and
publishing your results. In four parts, this book
includes: Getting Started: Jump into Python, the
command line, data containers, functions, flow
control and logic, and classes and objects Getting
It Done: Learn about regular expressions,
analysis and visualization, NumPy, storing data
in files and HDF5, important data structures in
physics, computing in parallel, and deploying
software Getting It Right: Build pipelines and
software, learn to use local and remote version
control, and debug and test your code Getting It
Out There: Document your code, process and
publish your findings, and collaborate efficiently;
dive into software licenses, ownership, and
copyright procedures

Basic Concepts in Computational Physics Benjamin A. Stickler - 2013-12-12
An Introduction to Computational Physics Tao Pang - 2006-01-19
This advanced textbook provides an introduction
to the basic methods of computational physics.
An Introduction to Computational Physics Tao Pang - 2006-01-19
This advanced textbook provides an introduction
to the basic methods of computational physics.
Effective Computation in Physics - Anthony
Scopatz - 2015-06-25
More physicists today are taking on the role of
software developer as part of their research, but
software development isn’t always easy or
obvious, even for physicists. This practical book
teaches essential software development skills to
help you automate and accomplish nearly any
aspect of research in a physics-based field.
Written by two PhDs in nuclear engineering, this
basic-concepts-in-computational-physics
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software developer as part of their research, but
software development isn’t always easy or
obvious, even for physicists. This practical book
teaches essential software development skills to
help you automate and accomplish nearly any
aspect of research in a physics-based field.
Written by two PhDs in nuclear engineering, this
book includes practical examples drawn from a
working knowledge of physics concepts. You’ll
learn how to use the Python programming
language to perform everything from collecting
and analyzing data to building software and
publishing your results. In four parts, this book
includes: Getting Started: Jump into Python, the
command line, data containers, functions, flow
control and logic, and classes and objects Getting
It Done: Learn about regular expressions,
analysis and visualization, NumPy, storing data
in files and HDF5, important data structures in
physics, computing in parallel, and deploying
software Getting It Right: Build pipelines and
software, learn to use local and remote version
control, and debug and test your code Getting It
Out There: Document your code, process and
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publish your findings, and collaborate efficiently;
dive into software licenses, ownership, and
copyright procedures
Pathways Through Applied and
Computational Physics - Nicolò Barbero 2013-11-19
This book is intended for undergraduates and
young researchers who wish to understand the
role that different branches of physics and
mathematics play in the execution of actual
experiments. The unique feature of the book is
that all the subjects addressed are strictly
interconnected within the context of the
execution of a single experiment with very high
accuracy, namely the redetermination of the
Avogadro constant NA, one of the fundamental
physical constants. The authors illustrate how
the basic laws of physics are applied to describe
the behavior of the quantities involved in the
measurement of NA and explain the
mathematical reasoning and computational tools
that have been exploited. It is emphasized that
all these quantities, although pertaining to a
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specific experiment, are of wide and general
interest. The book is organized into chapters
covering the interaction of electromagnetic
radiation with single crystals, linear elasticity
and anisotropy, propagation of thermal energy,
anti-vibration mounting systems, and data
analysis and B-spline interpolation. An essential
feature is the focus on the role of Mathematica,
an invaluable, fully integrated software
environment for handling diverse scientific and
technical computations.
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measurement of NA and explain the
mathematical reasoning and computational tools
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all these quantities, although pertaining to a
specific experiment, are of wide and general
interest. The book is organized into chapters
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analysis and B-spline interpolation. An essential
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environment for handling diverse scientific and
technical computations.
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computational physics. It contains many
exercises developed in the context of physics
problems, and several examples of working
programs to provide a solid basis on which to
build. Computers are now ubiquitous and are an
essential tool to any would-be scientific
researcher. Computers can be used for a wide
variety of scientific tasks, from the simple
manipulation of data to simulations of real world
events. The book intends to give the reader the
confidence to start applying the methods
presented to their own problems and research. It
covers topics such as interpolation, integration,
and the numerical solutions to both ordinary and
partial differential equations. It discusses simple
ideas, such as linear interpolation, and root
finding through bisection, to more advanced
concepts, such as the Gauss-Legendre
quadrature, and the Runge-Kutta-Fehlberg
algorithm to solve complex differential equations.
It also contains a chapter on high performance
computing that provides an introduction to
parallel programming. Features: *Designed to
provide the reader with a grounding in scientific
basic-concepts-in-computational-physics

programming and computational physics
*Contains many exercises developed in the
context of physics problems, and several
examples of working programs to provide a solid
basis on which to build
Computational Physics - Darren Walker 2016-01-31
This book is designed to provide the reader with
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computational physics. It contains many
exercises developed in the context of physics
problems, and several examples of working
programs to provide a solid basis on which to
build. Computers are now ubiquitous and are an
essential tool to any would-be scientific
researcher. Computers can be used for a wide
variety of scientific tasks, from the simple
manipulation of data to simulations of real world
events. The book intends to give the reader the
confidence to start applying the methods
presented to their own problems and research. It
covers topics such as interpolation, integration,
and the numerical solutions to both ordinary and
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partial differential equations. It discusses simple
ideas, such as linear interpolation, and root
finding through bisection, to more advanced
concepts, such as the Gauss-Legendre
quadrature, and the Runge-Kutta-Fehlberg
algorithm to solve complex differential equations.
It also contains a chapter on high performance
computing that provides an introduction to
parallel programming. Features: *Designed to
provide the reader with a grounding in scientific
programming and computational physics
*Contains many exercises developed in the
context of physics problems, and several
examples of working programs to provide a solid
basis on which to build

magnetic fusion reactors. Largely self-contained,
the text presents the basic concepts neces
Computational Methods in Plasma Physics Stephen Jardin - 2010-06-02
Assuming no prior knowledge of plasma physics
or numerical methods, Computational Methods in
Plasma Physics covers the computational
mathematics and techniques needed to simulate
magnetically confined plasmas in modern
magnetic fusion experiments and future
magnetic fusion reactors. Largely self-contained,
the text presents the basic concepts neces
An Introduction to Computational Physics Tao Pang - 1997-09-28
This advanced textbook provides an introduction
to the basic methods of computational physics, as
well as an overview of recent progress in several
areas of scientific computing. The author
presents many step-by-step examples of practical
numerical methods, often with the relevant
program listing. The first half of the book deals
with basic computational tools and routines,
covering differential equations, spectral
analysis
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and matrix operations. Important concepts are
illustrated by relevant examples at each stage.
The author also discusses more advanced topics,
such as Monte Carlo simulations, lattice gas
methods, molecular dynamics and symbolic
computing. The book includes many exercises,
and it can be used as a textbook for senior
undergraduate or first-year graduate courses on
scientific computation. It will also be a useful
reference for anyone involved in computational
physics or related disciplines.

illustrated by relevant examples at each stage.
The author also discusses more advanced topics,
such as Monte Carlo simulations, lattice gas
methods, molecular dynamics and symbolic
computing. The book includes many exercises,
and it can be used as a textbook for senior
undergraduate or first-year graduate courses on
scientific computation. It will also be a useful
reference for anyone involved in computational
physics or related disciplines.
Introduction to Tensor Network Methods Simone Montangero - 2018-11-28
This volume of lecture notes briefly introduces
the basic concepts needed in any computational
physics course: software and hardware,
programming skills, linear algebra, and
differential calculus. It then presents more
advanced numerical methods to tackle the
quantum many-body problem: it reviews the
numerical renormalization group and then
focuses on tensor network methods, from basic
concepts to gauge invariant ones. Finally, in the
last part, the author presents some applications

An Introduction to Computational Physics Tao Pang - 1997-09-28
This advanced textbook provides an introduction
to the basic methods of computational physics, as
well as an overview of recent progress in several
areas of scientific computing. The author
presents many step-by-step examples of practical
numerical methods, often with the relevant
program listing. The first half of the book deals
with basic computational tools and routines,
covering differential equations, spectral analysis
and matrix operations. Important concepts are
basic-concepts-in-computational-physics
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of tensor network methods to equilibrium and
out-of-equilibrium correlated quantum matter.
The book can be used for a graduate
computational physics course. After successfully
completing such a course, a student should be
able to write a tensor network program and can
begin to explore the physics of many-body
quantum systems. The book can also serve as a
reference for researchers working or starting out
in the field.
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able to write a tensor network program and can
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This volume of lecture notes briefly introduces
the basic concepts needed in any computational
physics course: software and hardware,
programming skills, linear algebra, and
differential calculus. It then presents more
advanced numerical methods to tackle the
quantum many-body problem: it reviews the
numerical renormalization group and then
focuses on tensor network methods, from basic
concepts to gauge invariant ones. Finally, in the
last part, the author presents some applications

Methods of Mathematical Modelling:
Concepts of Computational Physics - Сергей
Юрьевич Славянов - 2007
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Methods of Mathematical Modelling:
Concepts of Computational Physics - Сергей
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Mesh Enhancement - Glen A. Hansen - 2005
This book focuses on mesh (grid) enhancement
techniques specifically, the use of selected
elliptic methods for both structuredand
unstructured meshes associated with
computational physicsapplications. Mesh
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enhancement is the process in which an
existingmesh is modified to better meet the
requirements of the physicsapplication.

multidisciplinary, computational science point of
view. Its philosophy is rooted in learning by
doing (assisted by many model programs), with
new scientific materials as well as with the
Python programming language. Python has
become very popular, particularly for physics
education and large scientific projects. It is
probably the easiest programming language to
learn for beginners, yet is also used for
mainstream scientific computing, and has
packages for excellent graphics and even
symbolic manipulations. The text is designed for
an upper-level undergraduate or beginning
graduate course and provides the reader with the
essential knowledge to understand computational
tools and mathematical methods well enough to
be successful. As part of the teaching of using
computers to solve scientific problems, the
reader is encouraged to work through a sample
problem stated at the beginning of each chapter
or unit, which involves studying the text, writing,
debugging and running programs, visualizing the
results, and the expressing in words what has
been done and what can be concluded. Then

Mesh Enhancement - Glen A. Hansen - 2005
This book focuses on mesh (grid) enhancement
techniques specifically, the use of selected
elliptic methods for both structuredand
unstructured meshes associated with
computational physicsapplications. Mesh
enhancement is the process in which an
existingmesh is modified to better meet the
requirements of the physicsapplication.
Computational Physics - Rubin H. Landau 2015-09-08
The use of computation and simulation has
become an essential part of the scientific
process. Being able to transform a theory into an
algorithm requires significant theoretical insight,
detailed physical and mathematical
understanding, and a working level of
competency in programming. This upper-division
text provides an unusually broad survey of the
topics of modern computational physics from a
basic-concepts-in-computational-physics
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there are exercises and problems at the end of
each chapter for the reader to work on their own
(with model programs given for that purpose).
The text could be used for a one-semester course
on scientific computing. The relevant topics for
that are covered in the first third of the book.
The latter two-thirds of the text includes more
physics and can be used for a two-semester
course in computational physics, covering
nonlinear ODEs, Chaotic Scattering, Fourier
Analysis, Wavelet Analysis, Nonlinear Maps,
Chaotic systems, Fractals and Parallel
Computing. The e-book extends the paper
version by including many codes, visualizations
and applets, as well as links to video lectures. * A
table at the beginning of each chapter indicates
video lectures, slides, applets and animations. *
Applets illustrate the results to be expected for
projects in the book, and to help understand
some abstract concepts (e.g. Chaotic Scattering)
* The eBook's figures, equations, sections,
chapters, index, table of contents, code listings,
glossary, animations and executable codes (both
Applets and Python programs) are linked, much
basic-concepts-in-computational-physics

like in a Web document. * Some equations are
linked to their xml forms (which can be imported
into Maple or Mathematica for manipulation). *
The e-book will link to video-based lecture
modules, held by principal author Professor
Rubin Landau, that cover most every topic in the
book.
Computational Physics - Rubin H. Landau 2015-09-08
The use of computation and simulation has
become an essential part of the scientific
process. Being able to transform a theory into an
algorithm requires significant theoretical insight,
detailed physical and mathematical
understanding, and a working level of
competency in programming. This upper-division
text provides an unusually broad survey of the
topics of modern computational physics from a
multidisciplinary, computational science point of
view. Its philosophy is rooted in learning by
doing (assisted by many model programs), with
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become very popular, particularly for physics
education and large scientific projects. It is
probably the easiest programming language to
learn for beginners, yet is also used for
mainstream scientific computing, and has
packages for excellent graphics and even
symbolic manipulations. The text is designed for
an upper-level undergraduate or beginning
graduate course and provides the reader with the
essential knowledge to understand computational
tools and mathematical methods well enough to
be successful. As part of the teaching of using
computers to solve scientific problems, the
reader is encouraged to work through a sample
problem stated at the beginning of each chapter
or unit, which involves studying the text, writing,
debugging and running programs, visualizing the
results, and the expressing in words what has
been done and what can be concluded. Then
there are exercises and problems at the end of
each chapter for the reader to work on their own
(with model programs given for that purpose).
The text could be used for a one-semester course
on scientific computing. The relevant topics for
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Computing. The e-book extends the paper
version by including many codes, visualizations
and applets, as well as links to video lectures. * A
table at the beginning of each chapter indicates
video lectures, slides, applets and animations. *
Applets illustrate the results to be expected for
projects in the book, and to help understand
some abstract concepts (e.g. Chaotic Scattering)
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Rubin Landau, that cover most every topic in the
book.

one- or two-semester course, A Survey of
Computational Physics will also interest anyone
who wants a reference on or practical experience
in the basics of computational physics. Accessible
to advanced undergraduates Real-world problemsolving approach Java codes and applets
integrated with text Companion Web site
includes videos of lectures

A Survey of Computational Physics - Rubin H.
Landau - 2011-10-30
Computational physics is a rapidly growing
subfield of computational science, in large part
because computers can solve previously
intractable problems or simulate natural
processes that do not have analytic solutions. The
next step beyond Landau's First Course in
Scientific Computing and a follow-up to Landau
and Páez's Computational Physics, this text
presents a broad survey of key topics in
computational physics for advanced
undergraduates and beginning graduate
students, including new discussions of
visualization tools, wavelet analysis, molecular
dynamics, and computational fluid dynamics. By
treating science, applied mathematics, and
computer science together, the book reveals how
this knowledge base can be applied to a wider
range of real-world problems than computational
physics texts normally address. Designed for a
basic-concepts-in-computational-physics
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dynamics, and computational fluid dynamics. By
treating science, applied mathematics, and
computer science together, the book reveals how
this knowledge base can be applied to a wider
range of real-world problems than computational
physics texts normally address. Designed for a
one- or two-semester course, A Survey of
Computational Physics will also interest anyone
who wants a reference on or practical experience
in the basics of computational physics. Accessible
to advanced undergraduates Real-world problemsolving approach Java codes and applets
integrated with text Companion Web site
includes videos of lectures

2005-03-17
Textbook and reference work on the application
of C++ in science and engineering.
Introductory Computational Physics - Andi
Klein - 2006-03-09
Computers are one of the most important tools
available to physicists, whether for calculating
and displaying results, simulating experiments,
or solving complex systems of equations.
Introducing students to computational physics,
this textbook, first published in 2006, shows how
to use computers to solve mathematical problems
in physics and teaches students about choosing
different numerical approaches. It also
introduces students to many of the programs and
packages available. The book relies solely on free
software: the operating system chosen is Linux,
which comes with an excellent C++ compiler,
and the graphical interface is the ROOT package
available for free from CERN. This broad scope
textbook is suitable for undergraduates starting
on computational physics courses. It includes
exercises and many examples of programs.

A First Course in Computational Physics and
Object-Oriented Programming with C++
Hardback with CD-ROM - David Yevick 2005-03-17
Textbook and reference work on the application
of C++ in science and engineering.
A First Course in Computational Physics and
Object-Oriented Programming with C++
Hardback with CD-ROM - David Yevick basic-concepts-in-computational-physics
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Online resources at
www.cambridge.org/0521828627 feature
additional reference information, solutions, and
updates on new techniques, software and
hardware used in physics.

on computational physics courses. It includes
exercises and many examples of programs.
Online resources at
www.cambridge.org/0521828627 feature
additional reference information, solutions, and
updates on new techniques, software and
hardware used in physics.

Introductory Computational Physics - Andi
Klein - 2006-03-09
Computers are one of the most important tools
available to physicists, whether for calculating
and displaying results, simulating experiments,
or solving complex systems of equations.
Introducing students to computational physics,
this textbook, first published in 2006, shows how
to use computers to solve mathematical problems
in physics and teaches students about choosing
different numerical approaches. It also
introduces students to many of the programs and
packages available. The book relies solely on free
software: the operating system chosen is Linux,
which comes with an excellent C++ compiler,
and the graphical interface is the ROOT package
available for free from CERN. This broad scope
textbook is suitable for undergraduates starting
basic-concepts-in-computational-physics

Introduction to Numerical Programming Titus A. Beu - 2014-09-03
Makes Numerical Programming More Accessible
to a Wider Audience Bearing in mind the
evolution of modern programming, most
specifically emergent programming languages
that reflect modern practice, Numerical
Programming: A Practical Guide for Scientists
and Engineers Using Python and C/C++ utilizes
the author’s many years of practical research and
teaching experience to offer a systematic
approach to relevant programming concepts.
Adopting a practical, broad appeal, this userfriendly book offers guidance to anyone
interested in using numerical programming to
solve science and engineering problems.
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Emphasizing methods generally used in physics
and engineering—from elementary methods to
complex algorithms—it gradually incorporates
algorithmic elements with increasing complexity.
Develop a Combination of Theoretical
Knowledge, Efficient Analysis Skills, and Code
Design Know-How The book encourages
algorithmic thinking, which is essential to
numerical analysis. Establishing the fundamental
numerical methods, application numerical
behavior and graphical output needed to foster
algorithmic reasoning, coding dexterity, and a
scientific programming style, it enables readers
to successfully navigate relevant algorithms,
understand coding design, and develop efficient
programming skills. The book incorporates real
code, and includes examples and problem sets to
assist in hands-on learning. Begins with an
overview on approximate numbers and
programming in Python and C/C++, followed by
discussion of basic sorting and indexing methods,
as well as portable graphic functionality Contains
methods for function evaluation, solving
algebraic and transcendental equations, systems
basic-concepts-in-computational-physics

of linear algebraic equations, ordinary
differential equations, and eigenvalue problems
Addresses approximation of tabulated functions,
regression, integration of one- and multidimensional functions by classical and Gaussian
quadratures, Monte Carlo integration techniques,
generation of random variables, discretization
methods for ordinary and partial differential
equations, and stability analysis This text
introduces platform-independent numerical
programming using Python and C/C++, and
appeals to advanced undergraduate and
graduate students in natural sciences and
engineering, researchers involved in scientific
computing, and engineers carrying out
applicative calculations.
Introduction to Numerical Programming Titus A. Beu - 2014-09-03
Makes Numerical Programming More Accessible
to a Wider Audience Bearing in mind the
evolution of modern programming, most
specifically emergent programming languages
that reflect modern practice, Numerical
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Programming: A Practical Guide for Scientists
and Engineers Using Python and C/C++ utilizes
the author’s many years of practical research and
teaching experience to offer a systematic
approach to relevant programming concepts.
Adopting a practical, broad appeal, this userfriendly book offers guidance to anyone
interested in using numerical programming to
solve science and engineering problems.
Emphasizing methods generally used in physics
and engineering—from elementary methods to
complex algorithms—it gradually incorporates
algorithmic elements with increasing complexity.
Develop a Combination of Theoretical
Knowledge, Efficient Analysis Skills, and Code
Design Know-How The book encourages
algorithmic thinking, which is essential to
numerical analysis. Establishing the fundamental
numerical methods, application numerical
behavior and graphical output needed to foster
algorithmic reasoning, coding dexterity, and a
scientific programming style, it enables readers
to successfully navigate relevant algorithms,
understand coding design, and develop efficient
basic-concepts-in-computational-physics

programming skills. The book incorporates real
code, and includes examples and problem sets to
assist in hands-on learning. Begins with an
overview on approximate numbers and
programming in Python and C/C++, followed by
discussion of basic sorting and indexing methods,
as well as portable graphic functionality Contains
methods for function evaluation, solving
algebraic and transcendental equations, systems
of linear algebraic equations, ordinary
differential equations, and eigenvalue problems
Addresses approximation of tabulated functions,
regression, integration of one- and multidimensional functions by classical and Gaussian
quadratures, Monte Carlo integration techniques,
generation of random variables, discretization
methods for ordinary and partial differential
equations, and stability analysis This text
introduces platform-independent numerical
programming using Python and C/C++, and
appeals to advanced undergraduate and
graduate students in natural sciences and
engineering, researchers involved in scientific
computing, and engineers carrying out
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applicative calculations.

An Increasingly Important Tool In The Training
Of Students. The Present Book Is An Effort To
Provide A Quality And Classroom Tested
Resource Material.Salient Features * Topics
Have Been Carefully Selected To Give A Flavour
Of Computational Techniques In The Context Of
A Wide Range Of Physics Problems. * Style Of
Presentation Emphasis The Pedagogic Approach,
Assuming No Previous Knowledge Of Either
Programming In High-Level Language Or
Numerical Techniques. * Profusely Illustrated
With Diagrams, Graphic Outputs, Programming
Hints, Algorithms And Source Codes. * Ideally
Suited For Self-Study With A Pc On Desktop. *
Accompanied With A Cd Rom With Source Codes
Of Selected Problems Saving The User From
Typing In The Source Code. * Can Be Adopted As
A Two-Semester Course In Universities Running
Courses Such As Computer Applications In
Physics, Numerical Methods In Physics Or As An
Additional Optional Paper In Nodal Centres Of
Computer Applications Provided By Ugc In
Different Universities. * Meets The Requirements
Of Students Of Physics At Undergraduate And

Fundamentals of Computational Fluid
Dynamics - H. Lomax - 2013-03-09
The chosen semi-discrete approach of a
reduction procedure of partial differential
equations to ordinary differential equations and
finally to difference equations gives the book its
distinctiveness and provides a sound basis for a
deep understanding of the fundamental concepts
in computational fluid dynamics.
Fundamentals of Computational Fluid
Dynamics - H. Lomax - 2013-03-09
The chosen semi-discrete approach of a
reduction procedure of partial differential
equations to ordinary differential equations and
finally to difference equations gives the book its
distinctiveness and provides a sound basis for a
deep understanding of the fundamental concepts
in computational fluid dynamics.
Computational Physics - R. C. Verma - 2007
Personal Computers Have Become An Essential
Part Of The Physics Curricula And Is Becoming
basic-concepts-in-computational-physics
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Post-Graduate Level In Particular And Physical
Sciences, Engineering And Mathematics
Students In General.This Book Is An Outcome Of
A Book Project Granted By University Grants
Commission New Delhi (India).

Of Selected Problems Saving The User From
Typing In The Source Code. * Can Be Adopted As
A Two-Semester Course In Universities Running
Courses Such As Computer Applications In
Physics, Numerical Methods In Physics Or As An
Additional Optional Paper In Nodal Centres Of
Computer Applications Provided By Ugc In
Different Universities. * Meets The Requirements
Of Students Of Physics At Undergraduate And
Post-Graduate Level In Particular And Physical
Sciences, Engineering And Mathematics
Students In General.This Book Is An Outcome Of
A Book Project Granted By University Grants
Commission New Delhi (India).

Computational Physics - R. C. Verma - 2007
Personal Computers Have Become An Essential
Part Of The Physics Curricula And Is Becoming
An Increasingly Important Tool In The Training
Of Students. The Present Book Is An Effort To
Provide A Quality And Classroom Tested
Resource Material.Salient Features * Topics
Have Been Carefully Selected To Give A Flavour
Of Computational Techniques In The Context Of
A Wide Range Of Physics Problems. * Style Of
Presentation Emphasis The Pedagogic Approach,
Assuming No Previous Knowledge Of Either
Programming In High-Level Language Or
Numerical Techniques. * Profusely Illustrated
With Diagrams, Graphic Outputs, Programming
Hints, Algorithms And Source Codes. * Ideally
Suited For Self-Study With A Pc On Desktop. *
Accompanied With A Cd Rom With Source Codes
basic-concepts-in-computational-physics

Computational Materials Science - A.M.
Ovrutsky - 2013-11-19
Computational Materials Science provides the
theoretical basis necessary for understanding
atomic surface phenomena and processes of
phase transitions, especially crystallization, is
given. The most important information
concerning computer simulation by different
methods and simulation techniques for modeling
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of physical systems is also presented. A number
of results are discussed regarding modern
studies of surface processes during
crystallization. There is sufficiently full
information on experiments, theory, and
simulations concerning the surface roughening
transition, kinetic roughening, nucleation
kinetics, stability of crystal shapes, thin film
formation, imperfect structure of small crystals,
size dependent growth velocity, distribution
coefficient at growth from alloy melts,
superstructure ordering in the intermetallic
compound. Computational experiments described
in the last chapter allow visualization of the
course of many processes and better
understanding of many key problems in Materials
Science. There is a set of practical steps
concerning computational procedures presented.
Open access to executable files in the book make
it possible for everyone to understand better
phenomena and processes described in the book.
Valuable reference book, but also helpful as a
supplement to courses Computer programs
available to supplement examples Presents
basic-concepts-in-computational-physics

several new methods of computational materials
science and clearly summarizes previous
methods and results
Computational Materials Science - A.M.
Ovrutsky - 2013-11-19
Computational Materials Science provides the
theoretical basis necessary for understanding
atomic surface phenomena and processes of
phase transitions, especially crystallization, is
given. The most important information
concerning computer simulation by different
methods and simulation techniques for modeling
of physical systems is also presented. A number
of results are discussed regarding modern
studies of surface processes during
crystallization. There is sufficiently full
information on experiments, theory, and
simulations concerning the surface roughening
transition, kinetic roughening, nucleation
kinetics, stability of crystal shapes, thin film
formation, imperfect structure of small crystals,
size dependent growth velocity, distribution
coefficient at growth from alloy melts,
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superstructure ordering in the intermetallic
compound. Computational experiments described
in the last chapter allow visualization of the
course of many processes and better
understanding of many key problems in Materials
Science. There is a set of practical steps
concerning computational procedures presented.
Open access to executable files in the book make
it possible for everyone to understand better
phenomena and processes described in the book.
Valuable reference book, but also helpful as a
supplement to courses Computer programs
available to supplement examples Presents
several new methods of computational materials
science and clearly summarizes previous
methods and results

based on large-scale computing are not usually
adequately presented. In this book 16 experts
describe the application of methods of statistical
physics to various areas in physics such as
disordered materials, quasicrystals,
semiconductors, and also to other areas beyond
physics, such as financial markets, game theory,
evolution, and traffic planning, in which
statistical physics has recently become
significant. In this way the universality of the
underlying concepts and methods such as
fractals, random matrix theory, time series,
neural networks, evolutionary algorithms,
becomes clear. The topics are covered by
introductory, tutorial presentations.
Computational Statistical Physics - K.-H.
Hoffmann - 2013-03-14
In recent years statistical physics has made
significant progress as a result of advances in
numerical techniques. While good textbooks exist
on the general aspects of statistical physics, the
numerical methods and the new developments
based on large-scale computing are not usually

Computational Statistical Physics - K.-H.
Hoffmann - 2013-03-14
In recent years statistical physics has made
significant progress as a result of advances in
numerical techniques. While good textbooks exist
on the general aspects of statistical physics, the
numerical methods and the new developments
basic-concepts-in-computational-physics
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adequately presented. In this book 16 experts
describe the application of methods of statistical
physics to various areas in physics such as
disordered materials, quasicrystals,
semiconductors, and also to other areas beyond
physics, such as financial markets, game theory,
evolution, and traffic planning, in which
statistical physics has recently become
significant. In this way the universality of the
underlying concepts and methods such as
fractals, random matrix theory, time series,
neural networks, evolutionary algorithms,
becomes clear. The topics are covered by
introductory, tutorial presentations.

across a broad range of disciplines.
Computational Physics of Carbon Nanotubes
- Hashem Rafii-Tabar - 2008
This book presents the key theories,
computational modelling and numerical
simulation tools required to understand carbon
nanotube physics. Specifically, methods applied
to geometry and bonding, mechanical, thermal,
transport and storage properties are addressed.
This self-contained book will interest researchers
across a broad range of disciplines.
Modern Physics with Modern Computational
Methods - John Morrison - 2020-10-13
Modern Physics with Modern Computational
Methods, Third Edition presents the ideas that
have shaped modern physics and provides an
introduction to current research in the different
fields of physics. Intended as the text for a first
course in modern physics following an
introductory course in physics with calculus, the
book begins with a brief and focused account of
experiments that led to the formulation of the
new quantum theory, while ensuing Downloaded
chapters gofrom

Computational Physics of Carbon Nanotubes
- Hashem Rafii-Tabar - 2008
This book presents the key theories,
computational modelling and numerical
simulation tools required to understand carbon
nanotube physics. Specifically, methods applied
to geometry and bonding, mechanical, thermal,
transport and storage properties are addressed.
This self-contained book will interest researchers
basic-concepts-in-computational-physics
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more deeply into the underlying physics. In this
new edition, the differential equations that arise
are converted into sets of linear equation or
matrix equations by making a finite difference
approximation of the derivatives or by using the
spline collocation method. MATLAB programs
are described for solving the eigenvalue
equations for a particle in a finite well and the
simple harmonic oscillator and for solving the
radial equation for hydrogen. The lowest-lying
solutions of these problems are plotted using
MATLAB and the physical significance of these
solutions are discussed. Each of the later
chapters conclude with a description of modern
developments. Makes critical topics accessible by
illustrating them with simple examples and
figures Presents modern quantum mechanical
concepts systematically and applies them
consistently throughout the book Utilizes modern
computational methods with MATLAB programs
to solve the equations that arise in physics, and
describes the programs and solutions in detail
Covers foundational topics, including transition
probabilities, crystal structure, reciprocal
basic-concepts-in-computational-physics

lattices, and Bloch theorem to build
understanding of applications, such as lasers and
semiconductor devices Features expanded
exercises and problems at the end of each
chapter as well as multiple appendices for quick
reference
Modern Physics with Modern Computational
Methods - John Morrison - 2020-10-13
Modern Physics with Modern Computational
Methods, Third Edition presents the ideas that
have shaped modern physics and provides an
introduction to current research in the different
fields of physics. Intended as the text for a first
course in modern physics following an
introductory course in physics with calculus, the
book begins with a brief and focused account of
experiments that led to the formulation of the
new quantum theory, while ensuing chapters go
more deeply into the underlying physics. In this
new edition, the differential equations that arise
are converted into sets of linear equation or
matrix equations by making a finite difference
approximation of the derivatives or by using the
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spline collocation method. MATLAB programs
are described for solving the eigenvalue
equations for a particle in a finite well and the
simple harmonic oscillator and for solving the
radial equation for hydrogen. The lowest-lying
solutions of these problems are plotted using
MATLAB and the physical significance of these
solutions are discussed. Each of the later
chapters conclude with a description of modern
developments. Makes critical topics accessible by
illustrating them with simple examples and
figures Presents modern quantum mechanical
concepts systematically and applies them
consistently throughout the book Utilizes modern
computational methods with MATLAB programs
to solve the equations that arise in physics, and
describes the programs and solutions in detail
Covers foundational topics, including transition
probabilities, crystal structure, reciprocal
lattices, and Bloch theorem to build
understanding of applications, such as lasers and
semiconductor devices Features expanded
exercises and problems at the end of each
chapter as well as multiple appendices for quick
basic-concepts-in-computational-physics

reference
Computational Problems for Physics - Rubin
H. Landau - 2018-05-30
Our future scientists and professionals must be
conversant in computational techniques. In order
to facilitate integration of computer methods into
existing physics courses, this textbook offers a
large number of worked examples and problems
with fully guided solutions in Python as well as
other languages (Mathematica, Java, C, Fortran,
and Maple). It’s also intended as a self-study
guide for learning how to use computer methods
in physics. The authors include an introductory
chapter on numerical tools and indication of
computational and physics difficulty level for
each problem. Readers also benefit from the
following features: • Detailed explanations and
solutions in various coding languages. •
Problems are ranked based on computational and
physics difficulty. • Basics of numerical methods
covered in an introductory chapter. •
Programming guidance via flowcharts and
pseudocode. Rubin Landau is a Distinguished
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Professor Emeritus in the Department of Physics
at Oregon State University in Corvallis and a
Fellow of the American Physical Society (Division
of Computational Physics). Manuel Jose PaezMejia is a Professor of Physics at Universidad de
Antioquia in Medellín, Colombia.

Problems are ranked based on computational and
physics difficulty. • Basics of numerical methods
covered in an introductory chapter. •
Programming guidance via flowcharts and
pseudocode. Rubin Landau is a Distinguished
Professor Emeritus in the Department of Physics
at Oregon State University in Corvallis and a
Fellow of the American Physical Society (Division
of Computational Physics). Manuel Jose PaezMejia is a Professor of Physics at Universidad de
Antioquia in Medellín, Colombia.

Computational Problems for Physics - Rubin
H. Landau - 2018-05-30
Our future scientists and professionals must be
conversant in computational techniques. In order
to facilitate integration of computer methods into
existing physics courses, this textbook offers a
large number of worked examples and problems
with fully guided solutions in Python as well as
other languages (Mathematica, Java, C, Fortran,
and Maple). It’s also intended as a self-study
guide for learning how to use computer methods
in physics. The authors include an introductory
chapter on numerical tools and indication of
computational and physics difficulty level for
each problem. Readers also benefit from the
following features: • Detailed explanations and
solutions in various coding languages. •
basic-concepts-in-computational-physics

Computational Physics - Konstantinos N.
Anagnostopoulos - 2014-07-27
This book is an introduction to the computational
methods used in physics and other scientific
fields. It is addressed to an audience that has
already been exposed to the introductory level of
college physics, usually taught during the first
two years of an undergraduate program in
science and engineering. The book starts with
very simple problems in particle motion and ends
with an in-depth discussion of advanced
techniques used in Monte Carlo simulations in
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statistical mechanics. The level of instruction
rises slowly, while discussing problems like the
diffusion equation, electrostatics on the plane,
quantum mechanics and random walks. The book
aims to provide the students with the background
and the experience needed in order to advance to
high performance computing projects in science
and engineering. But it also tries to keep the
students motivated by considering interesting
applications in physics, like chaos, quantum
mechanics, special relativity and the physics of
phase transitions. The book and the
accompanying software is available for free in
electronic form at http://goo.gl/SGUEkM
(www.physics.ntua.gr/%7Ekonstant/Computation
alPhysics) and a printed copy can be purchased
from lulu.com at http://goo.gl/Pg1zHc (vol I) and
http://goo.gl/XsSBdP (vol II)

already been exposed to the introductory level of
college physics, usually taught during the first
two years of an undergraduate program in
science and engineering. The book starts with
very simple problems in particle motion and ends
with an in-depth discussion of advanced
techniques used in Monte Carlo simulations in
statistical mechanics. The level of instruction
rises slowly, while discussing problems like the
diffusion equation, electrostatics on the plane,
quantum mechanics and random walks. The book
aims to provide the students with the background
and the experience needed in order to advance to
high performance computing projects in science
and engineering. But it also tries to keep the
students motivated by considering interesting
applications in physics, like chaos, quantum
mechanics, special relativity and the physics of
phase transitions. The book and the
accompanying software is available for free in
electronic form at http://goo.gl/SGUEkM
(www.physics.ntua.gr/%7Ekonstant/Computation
alPhysics) and a printed copy can be purchased
from lulu.com at http://goo.gl/Pg1zHc (vol I) and

Computational Physics - Konstantinos N.
Anagnostopoulos - 2014-07-27
This book is an introduction to the computational
methods used in physics and other scientific
fields. It is addressed to an audience that has
basic-concepts-in-computational-physics
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http://goo.gl/XsSBdP (vol II)

mechanics, special relativity and the physics of
phase transitions. The book and the
accompanying software is available for free in
electronic form at http://goo.gl/SGUEkM
(www.physics.ntua.gr/%7Ekonstant/Computation
alPhysics) and a printed copy can be purchased
from lulu.com at http://goo.gl/XsSBdP (vol I at
http://goo.gl/Pg1zHc )

Computational Physics, Vol II - Konstantinos
N. Anagnostopoulos - 2014-07-27
This book is an introduction to the computational
methods used in physics and other scientific
fields. It is addressed to an audience that has
already been exposed to the introductory level of
college physics, usually taught during the first
two years of an undergraduate program in
science and engineering. The book starts with
very simple problems in particle motion and ends
with an in-depth discussion of advanced
techniques used in Monte Carlo simulations in
statistical mechanics. The level of instruction
rises slowly, while discussing problems like the
diffusion equation, electrostatics on the plane,
quantum mechanics and random walks. The book
aims to provide the students with the background
and the experience needed in order to advance to
high performance computing projects in science
and engineering. But it also tries to keep the
students motivated by considering interesting
applications in physics, like chaos, quantum
basic-concepts-in-computational-physics

Computational Physics, Vol II - Konstantinos
N. Anagnostopoulos - 2014-07-27
This book is an introduction to the computational
methods used in physics and other scientific
fields. It is addressed to an audience that has
already been exposed to the introductory level of
college physics, usually taught during the first
two years of an undergraduate program in
science and engineering. The book starts with
very simple problems in particle motion and ends
with an in-depth discussion of advanced
techniques used in Monte Carlo simulations in
statistical mechanics. The level of instruction
rises slowly, while discussing problems like the
diffusion equation, electrostatics on the plane,
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quantum mechanics and random walks. The book
aims to provide the students with the background
and the experience needed in order to advance to
high performance computing projects in science
and engineering. But it also tries to keep the
students motivated by considering interesting
applications in physics, like chaos, quantum
mechanics, special relativity and the physics of
phase transitions. The book and the
accompanying software is available for free in
electronic form at http://goo.gl/SGUEkM
(www.physics.ntua.gr/%7Ekonstant/Computation
alPhysics) and a printed copy can be purchased
from lulu.com at http://goo.gl/XsSBdP (vol I at
http://goo.gl/Pg1zHc )

based computational approach with several
numerical techniques and simulation methods
included. This is highly effective in addressing
the need for visualization and a direct hands-on
approach in learning the theoretical concepts of
solid state physics. The code is freely available to
all textbook users. Additional Features: Uses the
pedagogical tools of computational physics that
have become important in enhancing physics
teaching of advanced subjects such as solid state
physics Adds visualization and simulation to the
subject in a way that enables students to
participate actively in a hand-on approach Covers
the basic concepts of solid state physics and
provides students with a deeper understanding of
the subject matter Provides unique example
exercises throughout the text Obtains
mathematical analytical solutions Carries out
illustrations of important formulae results using
programming scripts that students can run on
their own and reproduce graphs and/or
simulations Helps students visualize solid state
processes and apply certain numerical
techniques using MATLAB®, making the process

Introductory Solid State Physics with
MATLAB Applications - Javier E. Hasbun 2019-10-08
Solid state physics, the study and prediction of
the fundamental physical properties of materials,
forms the backbone of modern materials science
and has many technological applications. The
unique feature of this text is the MATLAB®basic-concepts-in-computational-physics
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of learning solid state physics much more
effective Reinforces the examples discussed
within the chapters through the use of end-ofchapter exercises Includes simple analytical and
numerical examples to more challenging ones, as
well as computational problems with the
opportunity to run codes, create new ones, or
modify existing ones to solve problems or
reproduce certain results

all textbook users. Additional Features: Uses the
pedagogical tools of computational physics that
have become important in enhancing physics
teaching of advanced subjects such as solid state
physics Adds visualization and simulation to the
subject in a way that enables students to
participate actively in a hand-on approach Covers
the basic concepts of solid state physics and
provides students with a deeper understanding of
the subject matter Provides unique example
exercises throughout the text Obtains
mathematical analytical solutions Carries out
illustrations of important formulae results using
programming scripts that students can run on
their own and reproduce graphs and/or
simulations Helps students visualize solid state
processes and apply certain numerical
techniques using MATLAB®, making the process
of learning solid state physics much more
effective Reinforces the examples discussed
within the chapters through the use of end-ofchapter exercises Includes simple analytical and
numerical examples to more challenging ones, as
well as computational problems with the

Introductory Solid State Physics with
MATLAB Applications - Javier E. Hasbun 2019-10-08
Solid state physics, the study and prediction of
the fundamental physical properties of materials,
forms the backbone of modern materials science
and has many technological applications. The
unique feature of this text is the MATLAB®based computational approach with several
numerical techniques and simulation methods
included. This is highly effective in addressing
the need for visualization and a direct hands-on
approach in learning the theoretical concepts of
solid state physics. The code is freely available to
basic-concepts-in-computational-physics
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opportunity to run codes, create new ones, or
modify existing ones to solve problems or
reproduce certain results

an excellent choice for a course on computational
physics which emphasizes computational
methods and programming." - American Journal
of Physics

Computational Physics - Rubin H. Landau 2007-09-04
This second edition increases the universality of
the previous edition by providing all its codes in
the Java language, whose compiler and
development kit are available for free for
essentially all operating systems. In addition, the
accompanying CD provides many of the same
codes in Fortran 95, Fortran 77, and C, for even
more universal application, as well as MPI codes
for parallel applications. The book also includes
new materials on trial-and-error search
techniques, IEEE floating point arithmetic,
probability and statistics, optimization and
tuning in multiple languages, parallel computing
with MPI, JAMA the Java matrix library, the
solution of simultaneous nonlinear equations,
cubic splines, ODE eigenvalue problems, and
Java plotting programs. From the reviews of the
first edition: "Landau and Paez's book would be
basic-concepts-in-computational-physics

Computational Physics - Rubin H. Landau 2007-09-04
This second edition increases the universality of
the previous edition by providing all its codes in
the Java language, whose compiler and
development kit are available for free for
essentially all operating systems. In addition, the
accompanying CD provides many of the same
codes in Fortran 95, Fortran 77, and C, for even
more universal application, as well as MPI codes
for parallel applications. The book also includes
new materials on trial-and-error search
techniques, IEEE floating point arithmetic,
probability and statistics, optimization and
tuning in multiple languages, parallel computing
with MPI, JAMA the Java matrix library, the
solution of simultaneous nonlinear equations,
cubic splines, ODE eigenvalue problems, and
Java plotting programs. From the reviews of the
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first edition: "Landau and Paez's book would be
an excellent choice for a course on computational
physics which emphasizes computational
methods and programming." - American Journal
of Physics

volumes, finite elements and boundary elements
together with spectral methods and weighted
residual based methods. The book gives simple
but non trivial examples from a broad range of
physical topics trying to give the reader insight
into not only the numerical treatment but also
simulated problems. Different methods are
compared with regard to their stability and
efficiency. The exercises in the book are realised
as computer experiments.

Computational Physics - Philipp Scherer 2013-07-17
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. The first part of the book discusses the
basic numerical methods. The second part
concentrates on simulation of classical and
quantum systems. Several classes of integration
methods are discussed including not only the
standard Euler and Runge Kutta method but also
multi-step methods and the class of Verlet
methods, which is introduced by studying the
motion in Liouville space. A general chapter on
the numerical treatment of differential equations
provides methods of finite differences, finite
basic-concepts-in-computational-physics

Computational Physics - Philipp Scherer 2013-07-17
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. The first part of the book discusses the
basic numerical methods. The second part
concentrates on simulation of classical and
quantum systems. Several classes of integration
methods are discussed including not only the
standard Euler and Runge Kutta method but also
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multi-step methods and the class of Verlet
methods, which is introduced by studying the
motion in Liouville space. 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. The book gives simple
but non trivial examples from a broad range of
physical topics trying to give the reader insight
into not only the numerical treatment but also
simulated problems. Different methods are
compared with regard to their stability and
efficiency. The exercises in the book are realised
as computer experiments.

introductory level of college physics, usually
taught during the first two years of an
undergraduate program in science and
engineering. It assumes no prior knowledge of
numerical analysis, programming or computers
and teaches whatever is necessary for the
solution of the problems addressed in the text.
C]+ is used for programming the core programs
and data analysis is performed using the
powerful tools of the GNU/Linux environment. All
the necessary software is open source and freely
available. The book starts with very simple
problems in particle motion and ends with an indepth discussion of advanced techniques used in
Monte Carlo simulations in statistical mechanics.
The level of instruction rises slowly, while
discussing problems like the diffusion equation,
electrostatics on the plane, quantum mechanics
and random walks.

Computational Physics - A Practical
Introduction to Computational Physics and
Scientific Computing (using C++), Vol. II Konstantinos Anagnostopoulos - 2016-12-06
This book is an introduction to the computational
methods used in physics and other related
scientific fields. It is addressed to an audience
that has already been exposed to the
basic-concepts-in-computational-physics

Computational Physics - A Practical
Introduction to Computational Physics and
Scientific Computing (using C++), Vol. II Konstantinos Anagnostopoulos - 2016-12-06
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This book is an introduction to the computational
methods used in physics and other related
scientific fields. It is addressed to an audience
that has already been exposed to the
introductory level of college physics, usually
taught during the first two years of an
undergraduate program in science and
engineering. It assumes no prior knowledge of
numerical analysis, programming or computers
and teaches whatever is necessary for the
solution of the problems addressed in the text.
C]+ is used for programming the core programs
and data analysis is performed using the
powerful tools of the GNU/Linux environment. All
the necessary software is open source and freely
available. The book starts with very simple
problems in particle motion and ends with an indepth discussion of advanced techniques used in
Monte Carlo simulations in statistical mechanics.
The level of instruction rises slowly, while
discussing problems like the diffusion equation,
electrostatics on the plane, quantum mechanics
and random walks.

basic-concepts-in-computational-physics

Basic Concepts in Physics - Masud Chaichian 2021-05-31
This book is the second edition of an excellent
undergraduate-level overview of classical and
modern physics, intended for students of physics
and related subjects, and also perfectly suited for
the education of physics teachers. The twelvechapter book begins with Newton’s laws of
motion and subsequently covers topics such as
thermodynamics and statistical physics,
electrodynamics, special and general relativity,
quantum mechanics and cosmology , the
standard model and quantum chromodynamics.
The writing is lucid, and the theoretical
discussions are easy to follow for anyone
comfortable with standard mathematics. An
important addition in this second edition is a set
of exercises and problems, distributed
throughout the book. Some of the problems aim
to complement the text, others to provide
readers with additional useful tools for tackling
new or more advanced topics. Furthermore, new
topics have been added in several chapters; for
example, the discovery of extra-solar planets
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from the wobble of their mother stars, a
discussion of the Landauer principle relating
information erasure to an increase of entropy,
quantum logic, first order quantum corrections to
the ideal gas equation of state due to the FermiDirac and Bose-Einstein statistics. Both
gravitational lensing and the time-correction in
geo-positioning satellites are explained as
theoretical applications of special and general
relativity. The discovery of gravitational waves,
one of the most important achievements of
physical sciences, is presented as well.
Professional scientists, teachers, and researchers
will also want to have this book on their
bookshelves, as it provides an excellent refresher
on a wide range of topics and serves as an ideal
starting point for expanding one’s knowledge of
new or unfamiliar fields. Readers of this book will
not only learn much about physics, they will also
learn to love it.

undergraduate-level overview of classical and
modern physics, intended for students of physics
and related subjects, and also perfectly suited for
the education of physics teachers. The twelvechapter book begins with Newton’s laws of
motion and subsequently covers topics such as
thermodynamics and statistical physics,
electrodynamics, special and general relativity,
quantum mechanics and cosmology , the
standard model and quantum chromodynamics.
The writing is lucid, and the theoretical
discussions are easy to follow for anyone
comfortable with standard mathematics. An
important addition in this second edition is a set
of exercises and problems, distributed
throughout the book. Some of the problems aim
to complement the text, others to provide
readers with additional useful tools for tackling
new or more advanced topics. Furthermore, new
topics have been added in several chapters; for
example, the discovery of extra-solar planets
from the wobble of their mother stars, a
discussion of the Landauer principle relating
information erasure to an increase of entropy,

Basic Concepts in Physics - Masud Chaichian 2021-05-31
This book is the second edition of an excellent
basic-concepts-in-computational-physics

34/46

Downloaded from
tangsong.blog.hexun.com.tw on
November 30, 2021 by guest

quantum logic, first order quantum corrections to
the ideal gas equation of state due to the FermiDirac and Bose-Einstein statistics. Both
gravitational lensing and the time-correction in
geo-positioning satellites are explained as
theoretical applications of special and general
relativity. The discovery of gravitational waves,
one of the most important achievements of
physical sciences, is presented as well.
Professional scientists, teachers, and researchers
will also want to have this book on their
bookshelves, as it provides an excellent refresher
on a wide range of topics and serves as an ideal
starting point for expanding one’s knowledge of
new or unfamiliar fields. Readers of this book will
not only learn much about physics, they will also
learn to love it.

protein folding and immunology simulations. It
should thus be of interest not only to
computational physicists but also to experts in
computer science as well as theoretical biology.
Contents:Numerical Solutions for a Multiparticle,
Time-Dependent Schroedinger Equation (A M
Mazzone)Weak Chaos: Power-Law Sensitivity to
Initial Conditions and Nonextensive
Thermostatistics (M L Lyra)Monte Carlo
Simulations of Interfaces in Polymer Blends (M
Müller & F Schmid)The Generalized-Ensemble
Approach for Protein Folding Simulations (U H E
Hansmann & Y Okamoto)Immune Responses:
Getting Close to Experimental Results with
Cellular Automata Models (R M Zorzenon dos
Santos)New Trends in Pseudo-Random Number
Generation (F Gutbrod)Quantum Computation (D
Aharonov) Readership: Physicists, biologists and
computer scientists. Keywords:Quantum
Computation;Polymer Interfaces;Protein
Folding;Chaos

Annual Reviews of Computational Physics VI
- Dietrich Stauffer - 1999-03-03
The sixth volume of the series covers topics
ranging from the generation of good random
numbers to statistical physics, quantum
mechanics, quantum computers and polymers, to
basic-concepts-in-computational-physics
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The sixth volume of the series covers topics
ranging from the generation of good random
numbers to statistical physics, quantum
mechanics, quantum computers and polymers, to
protein folding and immunology simulations. It
should thus be of interest not only to
computational physicists but also to experts in
computer science as well as theoretical biology.
Contents:Numerical Solutions for a Multiparticle,
Time-Dependent Schroedinger Equation (A M
Mazzone)Weak Chaos: Power-Law Sensitivity to
Initial Conditions and Nonextensive
Thermostatistics (M L Lyra)Monte Carlo
Simulations of Interfaces in Polymer Blends (M
Müller & F Schmid)The Generalized-Ensemble
Approach for Protein Folding Simulations (U H E
Hansmann & Y Okamoto)Immune Responses:
Getting Close to Experimental Results with
Cellular Automata Models (R M Zorzenon dos
Santos)New Trends in Pseudo-Random Number
Generation (F Gutbrod)Quantum Computation (D
Aharonov) Readership: Physicists, biologists and
computer scientists. Keywords:Quantum
Computation;Polymer Interfaces;Protein
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Folding;Chaos
Introduction to Computational Science Angela B. Shiflet - 2014-03-30
Computational science is an exciting new field at
the intersection of the sciences, computer
science, and mathematics because much
scientific investigation now involves computing
as well as theory and experiment. This textbook
provides students with a versatile and accessible
introduction to the subject. It assumes only a
background in high school algebra, enables
instructors to follow tailored pathways through
the material, and is the only textbook of its kind
designed specifically for an introductory course
in the computational science and engineering
curriculum. While the text itself is generic, an
accompanying website offers tutorials and files in
a variety of software packages. This fully updated
and expanded edition features two new chapters
on agent-based simulations and modeling with
matrices, ten new project modules, and an
additional module on diffusion. Besides increased
treatment of high-performance computing and its
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applications, the book also includes additional
quick review questions with answers, exercises,
and individual and team projects. The only
introductory textbook of its kind—now fully
updated and expanded Features two new
chapters on agent-based simulations and
modeling with matrices Increased coverage of
high-performance computing and its applications
Includes additional modules, review questions,
exercises, and projects An online instructor's
manual with exercise answers, selected project
solutions, and a test bank and solutions
(available only to professors) An online
illustration package is available to professors

background in high school algebra, enables
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matrices, ten new project modules, and an
additional module on diffusion. Besides increased
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quick review questions with answers, exercises,
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introductory textbook of its kind—now fully
updated and expanded Features two new
chapters on agent-based simulations and
modeling with matrices Increased coverage of
high-performance computing and its applications
Includes additional modules, review questions,
exercises, and projects An online instructor's
manual with exercise answers, selected project

Introduction to Computational Science Angela B. Shiflet - 2014-03-30
Computational science is an exciting new field at
the intersection of the sciences, computer
science, and mathematics because much
scientific investigation now involves computing
as well as theory and experiment. This textbook
provides students with a versatile and accessible
introduction to the subject. It assumes only a
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solutions, and a test bank and solutions
(available only to professors) An online
illustration package is available to professors

most accurate results. This is an essential text for
advanced courses on numerical and
computational modeling in geodynamics and
geophysics, and an invaluable resource for
researchers looking to master cutting-edge
techniques. Links to supplementary computer
codes are available online.

Computational Methods for Geodynamics Alik Ismail-Zadeh - 2010-07-22
Written as both a textbook and a handy
reference, this text deliberately avoids complex
mathematics assuming only basic familiarity with
geodynamic theory and calculus. Here, the
authors have brought together the key numerical
techniques for geodynamic modeling,
demonstrations of how to solve problems
including lithospheric deformation, mantle
convection and the geodynamo. Building from a
discussion of the fundamental principles of
mathematical and numerical modeling, the text
moves into critical examinations of each of the
different techniques before concluding with a
detailed analysis of specific geodynamic
applications. Key differences between methods
and their respective limitations are also
discussed - showing readers when and how to
apply a particular method in order to produce the
basic-concepts-in-computational-physics
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techniques for geodynamic modeling,
demonstrations of how to solve problems
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applications. Key differences between methods
and their respective limitations are also
discussed - showing readers when and how to
apply a particular method in order to produce the
most accurate results. This is an essential text for
advanced courses on numerical and
computational modeling in geodynamics and
geophysics, and an invaluable resource for
researchers looking to master cutting-edge
techniques. Links to supplementary computer
codes are available online.

- Dietrich Stauffer - 1995-10-25
This series of books covers all areas of
computational physics, collecting together
reviews where a newcomer can learn about the
state of the art regarding methods and results.
Articles are submitted by e-mail before deadlines
which are kept by the editor. Biologically
motivated simulations, glasses, world-record
molecular dynamics, deposition on surfaces, and
hydrodynamics are discussed in this volume
which ends with an explanation of elementary
particle physics (QCD) and their phase
transitions. Contents:Preface (D
Stauffer)Computer Simulations of Supercooled
Liquids and Structural Glasses (W Kob)Evolution
Motivated Computer Models (N Vandewalle & M
Ausloos)A Survey of Genetic Algorithms (M
Tomassini)Parallel Algorithms for Short-Range
Molecular Dynamics (D M Beazley et
al.)Dynamics of Nonequilibrium Deposition with
Diffusional Relaxation (V Privman)Recent
Advances in Lattice Boltzmann Computing (Y H
Qian et al.)Condensed Matter Physics at One
Tera-Kelvin (J Potvin) Readership: Computational

Quantum Computation and Quantum
Information - Michael A. Nielsen - 2000-10-23
First-ever comprehensive introduction to the
major new subject of quantum computing and
quantum information.
Quantum Computation and Quantum
Information - Michael A. Nielsen - 2000-10-23
First-ever comprehensive introduction to the
major new subject of quantum computing and
quantum information.
Annual Reviews of Computational Physics III
basic-concepts-in-computational-physics
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physicists, condensed matter physicists, high
energy physicists and theoretical biologists.
keywords:Glasses;Evolution;Molecular
Dynamics;Lattice Boltzmann Equation “This book
contains 7 reviews on Computational Physics and
Computer Science. Though each review hardly
relates to others, all the reviews are very well
written and carefully designed to draw interest of
all researchers of related study.” Bulletin of
Japan Physical Society
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contains 7 reviews on Computational Physics and
Computer Science. Though each review hardly
relates to others, all the reviews are very well
written and carefully designed to draw interest of
all researchers of related study.” Bulletin of
Japan Physical Society

Annual Reviews of Computational Physics III
- Dietrich Stauffer - 1995-10-25
This series of books covers all areas of
computational physics, collecting together
reviews where a newcomer can learn about the
state of the art regarding methods and results.
Articles are submitted by e-mail before deadlines
which are kept by the editor. Biologically
motivated simulations, glasses, world-record
molecular dynamics, deposition on surfaces, and
hydrodynamics are discussed in this volume
which ends with an explanation of elementary
particle physics (QCD) and their phase
basic-concepts-in-computational-physics
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2016-05-20
This book is designed as a practical and intuitive
introduction to probability, statistics and random
quantities for physicists. The book aims at
getting to the main points by a clear, hands-on
exposition supported by well-illustrated and
worked-out examples. A strong focus on
applications in physics and other natural
sciences is maintained throughout. In addition to
basic concepts of random variables, distributions,
expected values and statistics, the book discusses
the notions of entropy, Markov processes, and
fundamentals of random number generation and
Monte-Carlo methods.

sciences is maintained throughout. In addition to
basic concepts of random variables, distributions,
expected values and statistics, the book discusses
the notions of entropy, Markov processes, and
fundamentals of random number generation and
Monte-Carlo methods.
The Multi-Agent Transport Simulation
MATSim - Andreas Horni - 2016-08-10
The MATSim (Multi-Agent Transport Simulation)
software project was started around 2006 with
the goal of generating traffic and congestion
patterns by following individual synthetic
travelers through their daily or weekly activity
programme. It has since then evolved from a
collection of stand-alone C++ programs to an
integrated Java-based framework which is
publicly hosted, open-source available,
automatically regression tested. It is currently
used by about 40 groups throughout the world.
This book takes stock of the current status. The
first part of the book gives an introduction to the
most important concepts, with the intention of
enabling a potential user to set up and run basic

Probability for Physicists - Simon Širca 2016-05-20
This book is designed as a practical and intuitive
introduction to probability, statistics and random
quantities for physicists. The book aims at
getting to the main points by a clear, hands-on
exposition supported by well-illustrated and
worked-out examples. A strong focus on
applications in physics and other natural
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simulations. The second part of the book
describes how the basic functionality can be
extended, for example by adding schedule-based
public transit, electric or autonomous cars,
paratransit, or within-day replanning. For each
extension, the text provides pointers to the
additional documentation and to the code base. It
is also discussed how people with appropriate
Java programming skills can write their own
extensions, and plug them into the MATSim core.
The project has started from the basic idea that
traffic is a consequence of human behavior, and
thus humans and their behavior should be the
starting point of all modelling, and with the
intuition that when simulations with 100 million
particles are possible in computational physics,
then behavior-oriented simulations with 10
million travelers should be possible in travel
behavior research. The initial implementations
thus combined concepts from computational
physics and complex adaptive systems with
concepts from travel behavior research. The
third part of the book looks at theoretical
concepts that are able to describe important
basic-concepts-in-computational-physics

aspects of the simulation system; for example,
under certain conditions the code becomes a
Monte Carlo engine sampling from a discrete
choice model. Another important aspect is the
interpretation of the MATSim score as utility in
the microeconomic sense, opening up a
connection to benefit cost analysis. Finally, the
book collects use cases as they have been
undertaken with MATSim. All current users of
MATSim were invited to submit their work, and
many followed with sometimes crisp and short
and sometimes longer contributions, always with
pointers to additional references. We hope that
the book will become an invitation to explore, to
build and to extend agent-based modeling of
travel behavior from the stable and well tested
core of MATSim documented here.
The Multi-Agent Transport Simulation
MATSim - Andreas Horni - 2016-08-10
The MATSim (Multi-Agent Transport Simulation)
software project was started around 2006 with
the goal of generating traffic and congestion
patterns by following individual synthetic
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travelers through their daily or weekly activity
programme. It has since then evolved from a
collection of stand-alone C++ programs to an
integrated Java-based framework which is
publicly hosted, open-source available,
automatically regression tested. It is currently
used by about 40 groups throughout the world.
This book takes stock of the current status. The
first part of the book gives an introduction to the
most important concepts, with the intention of
enabling a potential user to set up and run basic
simulations. The second part of the book
describes how the basic functionality can be
extended, for example by adding schedule-based
public transit, electric or autonomous cars,
paratransit, or within-day replanning. For each
extension, the text provides pointers to the
additional documentation and to the code base. It
is also discussed how people with appropriate
Java programming skills can write their own
extensions, and plug them into the MATSim core.
The project has started from the basic idea that
traffic is a consequence of human behavior, and
thus humans and their behavior should be the
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starting point of all modelling, and with the
intuition that when simulations with 100 million
particles are possible in computational physics,
then behavior-oriented simulations with 10
million travelers should be possible in travel
behavior research. The initial implementations
thus combined concepts from computational
physics and complex adaptive systems with
concepts from travel behavior research. The
third part of the book looks at theoretical
concepts that are able to describe important
aspects of the simulation system; for example,
under certain conditions the code becomes a
Monte Carlo engine sampling from a discrete
choice model. Another important aspect is the
interpretation of the MATSim score as utility in
the microeconomic sense, opening up a
connection to benefit cost analysis. Finally, the
book collects use cases as they have been
undertaken with MATSim. All current users of
MATSim were invited to submit their work, and
many followed with sometimes crisp and short
and sometimes longer contributions, always with
pointers to additional references. We hope that
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the book will become an invitation to explore, to
build and to extend agent-based modeling of
travel behavior from the stable and well tested
core of MATSim documented here.

numerous worked examples, info sections
providing context, biographical boxes, several
detailed case studies, over 300 problems, and
fully worked solutions for all odd-numbered
problems. An online solutions manual for all
even-numbered problems will be made available
to instructors.

Mathematics for Physicists - Alexander Altland
- 2019-02-14
This textbook is a comprehensive introduction to
the key disciplines of mathematics - linear
algebra, calculus, and geometry - needed in the
undergraduate physics curriculum. Its leitmotiv
is that success in learning these subjects
depends on a good balance between theory and
practice. Reflecting this belief, mathematical
foundations are explained in pedagogical depth,
and computational methods are introduced from
a physicist's perspective and in a timely manner.
This original approach presents concepts and
methods as inseparable entities, facilitating indepth understanding and making even advanced
mathematics tangible. The book guides the
reader from high-school level to advanced
subjects such as tensor algebra, complex
functions, and differential geometry. It contains
basic-concepts-in-computational-physics
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reader from high-school level to advanced
subjects such as tensor algebra, complex
functions, and differential geometry. It contains
numerous worked examples, info sections
providing context, biographical boxes, several
detailed case studies, over 300 problems, and
fully worked solutions for all odd-numbered
problems. An online solutions manual for all
even-numbered problems will be made available
to instructors.

examples ranging from simple mechanics
problems to complex calculations in quantum
mechanics, electromagnetism, statistical
mechanics, and more.
Computational Physics - Mark E. J. Newman 2012
This book explains the fundamentals of
computational physics and describes the
techniques that every physicist should know,
such as finite difference methods, numerical
quadrature, and the fast Fourier transform. The
book offers a complete introduction to the topic
at the undergraduate level, and is also suitable
for the advanced student or researcher. The book
begins with an introduction to Python, then
moves on to a step-by-step description of the
techniques of computational physics, with
examples ranging from simple mechanics
problems to complex calculations in quantum
mechanics, electromagnetism, statistical
mechanics, and more.
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This book explains the fundamentals of
computational physics and describes the
techniques that every physicist should know,
such as finite difference methods, numerical
quadrature, and the fast Fourier transform. The
book offers a complete introduction to the topic
at the undergraduate level, and is also suitable
for the advanced student or researcher. The book
begins with an introduction to Python, then
moves on to a step-by-step description of the
techniques of computational physics, with
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