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Series in Soft Condensed Matter – Vol. 3

UNDERSTANDING SOFT CONDENSED MATTER VIA 
MODELING AND COMPUTATION
edited by Wenbing Hu (Nanjing University) &  
An-Chang Shi (McMaster University, Canada)

All living organisms consist of soft matter. For this reason alone, it is important to be able 
to understand and predict the structural and dynamical properties of soft materials such 
as polymers, surfactants, colloids, granular matter and liquids crystals. To achieve a better 
understanding of soft matter, three different approaches have to be integrated: experiment, 
theory and simulation. This book focuses on the third approach — but always in the 
context of the other two.

Contents: Introduction. Role of Modeling in Soft Matter Physics (D Frenkel); Applications 
of Density Functional Theory in Soft Condensed Matter (H Löwen); Polymer Phase 
Separation (M Müller); Self-Consistent Field Theory of Block Copolymers (F Qiu et al.); 
Dynamic Self-Consistent Field Theories for Polymer Blends and Block Copolymers (T 
Kawakatsu); Molecular Dynamics in Crystallization of Helical Polymers: Crystal Ordering 
and Chirality Selection (T Yamamoto); Interplay of Liquid-Liquid Demixing and Polymer 
Crystallization (W Hu); Elucidation of Single Molecular Observation of a Giant DNA 
(C-Y Shew & K Yoshikawa); Theoretical Modeling of Hydrogen Bonding in Macromolecular 
Solutions: The Combination of Quantum Mechanics and Molecular Mechanics (J Ma et 
al.); Exotic Electrostatics: Unusual Features of Electrostatic Interactions between 
Macroions (A Naji et al.); Computer Modeling of Liquid Crystals (R Hashim); Drop 
Dynamics in Complex Fluids (J J Feng et al.).

384pp	 Dec 2010
978-981-4295-58-1	 US$118    £73
978-981-4295-59-8(ebook)	 US$153

FUNDAMENTALS OF QUANTUM INFORMATION
by Hiroyuki Sagawa (University of Aizu) & Nobuaki Yoshida (Kansai University)

This book provides an introduction to the basic ideas and concepts of quantum 
computation and information for both undergraduate and graduate students. The book 
starts with the quantum bits and the entangled states which turn out to bring revolutionary 
ideas in information theory. This book is self-contained and unified in its description of 
the cross-disciplinary nature of this field. The book aims to provide intuitive and 
transparent ideas of the subjects, and is not strictly mathematical. Quantum mechanics 
and mathematical tools (especially, number theory) are explained with many examples 
and illustrations. The students can obtain practical problem-solving ability by solving 
the exercises at the end of each chapter. Detailed solutions to all problems are provided 
at the end of the book.

Contents: Mathematical Realization of Quantum Mechanics; Basic Concepts of Quantum 
Mechanics; EPR Pair and Measurement; Classical Computers; Quantum Gates; Theory 
of Information and Communication; Quantum Computation; Quantum Cryptography; 
Quantum Search Algorithm; Physical Devices of Quantum Computers.

Readership: Undergraduate- and graduate-level students, as well as scientists who are 
neither experts of quantum mechanics nor experts in information theory.

268pp	 Nov 2010
978-981-4324-23-6	 US$58	 £36
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PRACTICAL GUIDE TO  
COMPUTER SIMULATIONS
(With CD-ROM)
by Alexander K Hartmann (University of Oldenburg, Germany)

After working through this book, the reader 
will possess the necessary basic background 
k n ow l e d g e ,  f r o m  p r o g ra m  d e s i g n , 
programming in C, fundamental algorithms 
and data structures, random numbers, and 
debugging, all the way to data analysis, 
presentation and publishing. In each of these 
fields, no preliminary knowledge is assumed. 
The reader will be equipped to successfully 
perform complete projects from the first idea 
until the final publication. All techniques are explained using many 
examples in C; these C codes, as well as the solutions to exercises, are 
readily available in the accompanying CD-ROM.

384pp	 Mar 2009
978-981-283-414-0	 US$108	 £67
978-981-283-415-7(pbk)	 US$64    	 £40

COMPUTER SOLUTIONS IN PHYSICS
With Applications in Astrophysics, Biophysics,  
Differential Equations, and Engineering
(With CD-ROM)
by Steve VanWyk (Olympic College, USA)

“Here the correct physics equations are set up 
and the excellent mathematical software 
packages are used to solve the problem.”

Zentralblatt MATH

Contents: Equations of Motion; Vibrations and 
Waves; Building Differential Equation; Partial 
Differential Equations; Applications.

Readership: Undergraduates of science and engineering; instructors of 
physics and engineering needing new and interesting problems; 
computer users with an interest in science.

292pp	 Jun 2008
978-981-270-936-3	 US$81	 £45
978-981-277-499-6(pbk)	 US$43    	 £22

COMPUTATION IN MODERN PHYSICS
Third Edition
edited by William R Gibbs (New Mexico State University)

This textbook is suitable for two courses in computational physics. The 
first is at an advanced introductory level and is appropriate for seniors 
or first year graduate students. The third edition has expanded treatments 
of the subjects in each of the first nine chapters and a new section on 
modern parallel computing, in particular, Beowulf clusters.

Contents: Integration; Introduction to Monte Carlo; Differential 
Methods; Computers for Physicists; Linear Algebra; Exercises in Monte 
Carlo; Finite Element Methods; and other topics.

380pp	 May 2006
978-981-256-799-4	 US$113	 £75

CLASSICAL MECHANICS WITH 
APPLICATIONS
by Porter Wear Johnson (Illinois Institute of Technology)

This textbook — appropriate for a one-
semester course in classical mechanics at the 
late undergraduate or early graduate level — 
presents a fresh, modern approach to 
mechanics. About 150 exercises, covering a 
wide variety of topics and applications, have 
solutions roughly outlined for enhanced 
understanding. Unique to this text is the 
versatile application of programming language 
Mathematica™ throughout to analyze systems 
and generate results. 

Contents: One Degree of Freedom; Systems with a Few Degrees of 
Freedom; Systems of Particles; Noninertial Coordinate Systems; 
Gravitation; Collisions and Scattering; Hamiltonian Mechanics; Stability 
and Instability; Continuous Systems.

296pp	 Jan 2010
978-981-4304-15-3	 US$56	 £37

METHODS OF WAVE THEORY IN  
DISPERSIVE MEDIA
by M V Kuzelev (Moscow State University) &  
A A Rukhadze (Russian Academy of Sciences)

This book presents the main mathematical 
methods of description and general problems 
in the theory of linear waves in dispersive 
systems and media, including equilibrium and 
non-equilibrium waves. To show how the 
general theory can be applied in practice, the 
authors give a unified description of the waves 
in all important physical systems which are 
traditionally studied in the mechanics of 
continuous media, electrodynamics, plasma 
physics, electronics and physical kinetics. 

272pp	 Oct 2009
978-981-4261-69-2	 US$121	 £80
978-981-4261-70-8(ebook)	 US$157

LATTICE METHODS FOR  
QUANTUM CHROMODYNAMICS
by Thomas DeGrand (University of Colorado) &  
Carleton DeTar (University of Utah)

“The book is an advanced introduction to current topics in lattice gauge 
theory, with strong emphasis on hadronic observables. In this respect, 
it is completely representative of the current state of the art.”

Mathematical Reviews

This book provides a thorough introduction to the specialized 
techniques needed to carry out numerical simulations of QCD: a 
description of lattice discretizations of fermions and gauge fields, 
methods for actually doing a simulation, descriptions of common 
strategies to connect simulation results to predictions of physical 
quantities, and a discussion of uncertainties in lattice simulations. 

364pp	 Sep 2006
978-981-256-727-7	 US$111	 £73
978-981-277-398-2(ebook)	 US$144
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OTHER TITLES OF INTEREST

MATLAB®

Data Analysis and Visualization
by Antonio Siciliano (University of Bari, Italy)

The book begins by looking at the main tools, in 
particular the Desktop, the Command and History 
Window, the Editor and the Help Browser. The 
selected number of functions, graphics objects, 
related properties and operators, considered 
fundamental in MATLAB, is a unique and remarkable 
feature of this book. These basic elements are 
minutely treated both formally and through 
examples. The arrangement of every data type as an 
array is another prominent emphasis of the book. 

296pp	 Oct 2008
978-981-283-554-3	 US$65	 £36
978-981-283-751-6(pbk)	 US$45	 £25

Advances in Computational Fluid Dynamics – Vol. 2

ADAPTIVE HIGH-ORDER METHODS IN 
COMPUTATIONAL FLUID DYNAMICS
edited by Z J Wang (Iowa State University)

This book consists of important contributions by world-renowned experts on 
adaptive high-order methods in computational fluid dynamics (CFD). It covers 
several widely used, and still intensively researched methods, including the 
discontinuous Galerkin, residual distribution, finite volume, differential 
quadrature, spectral volume, spectral difference, PNPM, and correction 
procedure via reconstruction methods. The main focus is applications in 
aerospace engineering, but the book should also be useful in many other 
engineering disciplines including mechanical, chemical and electrical 
engineering. 

472pp	 Mar 2011
978-981-4313-18-6	 US$140	 £92
978-981-4313-19-3(ebook)	 US$182

ICP Fluid Mechanics – Vol. 2

ELEMENTS OF COMPUTATIONAL  
FLUID DYNAMICS
by John D Ramshaw (Portland State University)

This book is a brief introduction to the fundamental 
concepts of computational fluid dynamics (CFD). It 
is addressed to beginners, and presents the ABCs or 
bare essentials of CFD in their simplest and most 
transparent form. 

Contents :  Int roduct ion;  Fini te-Dif ference 
Approximations; Finite-Difference Equations; 
Numerical Stability; Source Terms; Diffusion; 
Convection; Pressure Waves; Combining the 
Elements.

Readership: Undergraduates, graduate students, and professionals seeking a 
simple brief introductory survey of the basic concepts of computational fluid 
dynamics.

140pp	 Feb 2011
978-1-84816-695-0	 US$69	 £43
978-1-84816-705-6(pbk)	 US$32	 £20

FREE ENERGY COMPUTATIONS
A Mathematical Perspective
by Tony Lelièvre, Gabriel Stoltz (Ecole des Ponts ParisTech, 
France & INRIA Rocquencourt, France) & Mathias Rousset 
(INRIA Lille – Nord Europe, France)

This monograph provides a general introduction to advanced 
computational methods for free energy calculations, from the 
systematic and rigorous point of view of applied mathematics. 
This work proposes a new, general and rigorous presentation, 
intended both for practitioners interested in a mathematical 
treatment, and for applied mathematicians interested in molecular 
dynamics.

472pp	 Jun 2010
978-1-84816-247-1	 US$124	 £86
978-1-84816-248-8(ebook)	 US$161

Tsinghua Report and Review in Physics – Vol. 1

MÖBIUS INVERSION IN PHYSICS
by Nanxian Chen (Tsinghua University)

This book attempts to bridge the gap between the principles of 
pure mathematics and the applications in physical science. After 
the Möbius inversion formula had been considered as purely 
academic, or beyond what was useful in the physics community 
for more than 150 years, the apparently obscure result in classical 
mathematics suddenly appears to be connected to a variety of 
important inverse problems in physical science.

Contents: Basics of Möbius Inversion Formulas; Inverse Problems 
in Boson Systems; Inverse Problems in Fermion Systems; 
Arithmetic Fourier Transform; Inverse Lattice Problems in Low 
Dimensions; Inverse Lattice Problems.

288pp	 Apr 2010
978-981-4291-62-0	 US$85	 £58

SCIENTIFIC WRITING 2.0
A Reader and Writer’s Guide
by Jean-Luc Lebrun (Trainer of researchers and scientists from 
A*STAR Research Institutes, Singapore)

The book helps scientists write papers 
for scientific journals. Using the key 
parts of typical scientific papers (Title, 
Abstract, Introduction, Visuals, Structure, 
and Conclusions), it shows through 
numerous examples, how to achieve the 
essential qualities required in scientific 
writing, namely being clear, concise, 
convincing, fluid, interesting, and 
organized. To enable the writer to assess 
whether these parts are well written from 
a reader’s perspective, the book also offers practical metrics in 
the form of six checklists, and even an original Java application 
to assist in the evaluation. 

250pp	 Jul 2011
978-981-4350-59-4	 US$75	 £49
978-981-4350-60-0(pbk)	 US$32    	 £21
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FIELD THEORY, THE RENORMALIZATION 
GROUP, AND CRITICAL PHENOMENA
Graphs to Computers      Third Edition
by Daniel J Amit (Università di Roma, “La Sapienza” & Hebrew 
University) & Victor Martin-Mayor (Universidad Complutense de 
Madrid)

“There are only very few textbooks on the 
intermediate level, and the first edition of Amit’s 
work has been a very useful one. The second 
edition with a detailed exposition on finite size 
scaling, universality and the critical behavior 
with several coupling constants promises to be 
a valuable tool in the library of many physicists.”

Journal of Applied Mathematics and  
Physics, Switzerland 

Contents: Pertinent Concepts and Ideas in the 
Theory of Critical Phenomena; Formulation of the Problem of Phase 
Transitions in Terms of Functional Integrals; Functional Integrals in 
Quantum Field Theory; Perturbation Theory and Feynman Graphs; Vertex 
Functions and Symmetry Breaking; Expansions in the Number of Loops 
and in the Number of Components; Renormalization; and other topics.

568pp	 Jun 2005
978-981-256-109-1	 US$107	 £66
978-981-256-119-0(pbk)	 US$54    	 £33

World Scientific Lecture Notes in Physics – Vol. 74

LATTICE GAUGE THEORIES
An Introduction
(Third Edition)
by Heinz J Rothe (Universität Heidelberg, Germany)

“This book is of invaluable interest for 
scientists working in this area (gauge theories 
on lattices) and it is addressed mainly at the 
graduate students interested in particle 
physics. It can be also of interest for physicists 
working in statistical mechanics, since the 
lattice formulation of field theories resembles 
closely that of complex mechanical systems.”

Zentralblatt MATH

Contents: The Path Integral Approach to 
Quantization; The Free Scalar Field on the Lattice; Fermions on the 
Lattice; Abelian Gauge Fields on the Lattice and Compact QED; Non-
Abelian Gauge Fields on the Lattice. Compact QCD; The Wilson Loop 
and the Static Quark-Antiquark Potential; The QQ¯ Potential in Some 
Simple Models; and other topics.

608pp	 Jun 2005
978-981-256-062-9	 US$132	 £87
978-981-256-168-8(pbk)	 US$78    	 £51

PROBLEMS AND SOLUTIONS IN  
QUANTUM COMPUTING AND  
QUANTUM INFORMATION
2nd Edition
by Willi-Hans Steeb & Yorick Hardy  
(Rand Afrikaans University, South Africa)

“This is a nice collection of standard problems and solutions, the latter 
being formulated on a level as elementary as possible. So it is especially 
useful for students who want to become acquainted with quantum 
information and computation. It is also useful for lecturers when they 
have to prepare exercises.”

Zentralblatt MATH

Contents: Finite-Dimensional Hilbert Spaces: Qubits; Kronecker Product 
and Tensor Product; Matrix Properties; Density Operators; Partial Trace; 
Unitary Transforms and Quantum Gates; Entropy; Measurement; 
Entanglement; Bell Inequality; Teleportation; Cloning; Quantum 
Algorithms; Quantum Error Correction; Quantum Cryptography; Infinite-
Dimensional Hilbert Spaces: Harmonic Oscillator and Bose Operators; 
Coherent States; Squeezed States; Entanglement; Teleportation; Swapping 
and Cloning; Hamilton Operators.

348pp	 Mar 2006
978-981-256-740-6	 US$122	 £81

PROBLEMS AND SOLUTIONS IN  
SCIENTIFIC COMPUTING WITH C++  
AND JAVA SIMULATIONS
by Willi-Hans Steeb, Yorick Hardy, Alexandre Hardy  
(Rand Afrikaans University, South Africa), & Ruedi Stoop  
(Institute for Neuroinformatics, Switzerland)

Presented in the format of problems and detailed solutions, important 
concepts and techniques are introduced and developed. Many 
problems include software simulations. Algorithms have detailed 
implementations in C++ or Java. This book will prove to be invaluable 
not only to students and research workers in the fields of scientific 
computing, but also to teachers of this subject who will find this text 
useful as a supplement.

Contents: Quickies; Bitwise Operations; Number Manipulations; 
Combinatorical Problems; Matrix Calculus; Recursion; Finite State 
Machines; Lists, Trees and Queues; Numerical Techniques; Random 
Numbers and Monte Carlo Techniques; Ordinary Differential 
Equations; Partial Differential Equations; Wavelets; Graphs; Neural 
Networks; Genetic Algorithms; Optimization; File and String 
Manipulations; Computer Graphics.

432pp	 Nov 2004
978-981-256-112-1	 US$95	 £56
978-981-256-125-1(pbk)	 US$51    	 £29
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