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This textbook presents basic and advanced computational physics in a very didactic style. It
contains very-well-presented and simple mathematical descriptions of many of the most
important algorithms used in computational physics. 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
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.
Management Science: An Anthology, consists of three volumes. It is a collection of seminal
papers which have been published over the years in the field of Management Science and
Operational Research and which have contributed to the development and historical
perspective of the subject.
The author's goal is to start a dialogue between mathematicians and cognitive scientists. He
discusses, from a working mathematician's point of view, the mystery of mathematical intuition:
why are certain mathematical concepts more intuitive than others? To what extent does the
``small scale'' structure of mathematical concepts and algorithms reflect the workings of the
human brain? What are the ``elementary particles'' of mathematics that build up the
mathematical universe? The book is saturated with amusing examples from a wide range of
disciplines--from turbulence to error-correcting codes to logic--as well as with just puzzles and
brainteasers. Despite the very serious subject matter, the author's approach is lighthearted and
entertaining. This is an unusual and unusually fascinating book. Readers who never thought
about mathematics after their school years will be amazed to discover how many habits of
mind, ideas, and even material objects that are inherently mathematical serve as building
blocks of our civilization and everyday life. A professional mathematician, reluctantly breaking
the daily routine, or pondering on some resisting problem, will open this book and enjoy a
sudden return to his or her young days when mathematics was fresh, exciting, and holding all
promises. And do not take the word ``microscope'' in the title too literally: in fact, the author
looks around, in time and space, focusing in turn on a tremendous variety of motives, from
mathematical ``memes'' (genes of culture) to an unusual life of a Hollywood star. --Yuri I.
Manin, Max-Planck Institute of Mathematics, Bonn, and Northwestern University
This book introduces finite difference methods for both ordinary differential equations (ODEs)
and partial differential equations (PDEs) and discusses the similarities and differences
between algorithm design and stability analysis for different types of equations. A unified view
of stability theory for ODEs and PDEs is presented, and the interplay between ODE and PDE
analysis is stressed. The text emphasizes standard classical methods, but several newer
approaches also are introduced and are described in the context of simple motivating
examples.
Now with the advent of CASE tools, you can start to build your very own software--for your
specific needs. This book presents a detailed guide to the use of these tools that puts the
problems, solutions, and tradeoffs of personal software development into perspective--in plain
English. Included is expert guidance on software methodologies, computer languages, and the
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management of software. You will also learn about architectural design, algorithms, descriptive
languages, programming, and futuristic subjects such as artificial intelligence. Useful
appendices cover computer history, software jargon, and supplier information.
Many polytopes of practical interest have enormous output complexity and are often highly
degenerate, posing severe difficulties for known general-purpose algorithms. They are,
however, highly structured, and attention has turned to exploiting this structure, particularly
symmetry. Initial applications of this approach have permitted computations previously far out
of reach, but much remains to be understood and validated experimentally. The papers in this
volume give a good snapshot of the ideas discussed at a Workshop on Polyhedral
Computation held at the CRM in Montreal in October 2006 and, with one exception, the current
state of affairs in this area. The exception is the inclusion of an often cited 1980 technical
report of Norman Zadeh, which was never published in a journal and has passed into the
folklore of the discipline. This paper illustrates beautifully the work still to be done in the field: it
gives a simple pivot rule for the simplex method for which it is still unknown if it yields a
polynomial time algorithm.

Complexity Science and Chaos Theory are fascinating areas of scientific
research with wide-ranging applications. The interdisciplinary nature and ubiquity
of complexity and chaos are features that provides scientists with a motivation to
pursue general theoretical tools and frameworks. Complex systems give rise to
emergent behaviors, which in turn produce novel and interesting phenomena in
science, engineering, as well as in the socio-economic sciences. The aim of all
Symposia on Chaos and Complex Systems (CCS) is to bring together scientists,
engineers, economists and social scientists, and to discuss the latest insights
and results obtained in the area of corresponding nonlinear-system complex
(chaotic) behavior. Especially for the “4th International Interdisciplinary Chaos
Symposium on Chaos and Complex Systems,” which took place April 29th to
May 2nd, 2012 in Antalya, Turkey, the scope of the symposium had been further
enlarged so as to encompass the presentation of work from circuits to
econophysics, and from nonlinear analysis to the history of chaos theory. The
corresponding proceedings collected in this volume address a broad spectrum of
contemporary topics, including but not limited to networks, circuits, systems,
biology, evolution and ecology, nonlinear dynamics and pattern formation, as well
as neural, psychological, psycho-social, socio-economic, management
complexity and global systems.
"Linear Algebra with Applications by W. Keith Nicholson, traditionally published
for many years is now being released as an open educational resource and part
of Lyryx with Open Texts! Supporting today’s students and instructors requires
much more than a textbook, which is why Dr. Nicholson opted to work with Lyryx
Learning. Overall, the aim of the textbook is to achieve a balance among
computational skills, theory, and applications of linear algebra. It is a relatively
advanced introduction to the ideas and techniques of linear algebra targeted for
science and engineering students who need to understand not only how to use
these methods but also gain insight into why they work. The contents have
enough flexibility to present a traditional introduction to the subject, or to allow for
a more applied course. Chapters 1–4 contain a one-semester course for
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beginners whereas Chapters 5–9 contain a second semester course. The
textbook is primarily about real linear algebra with complex numbers being
mentioned when appropriate (reviewed in Appendix A)."--BCcampus website.
This book, first published in 2005, offers an introduction to the application of
algebraic statistics to computational biology.
This book provides an introductory-level exploration of geophysical fluid
dynamics (GFD), the principles governing air and water flows on large terrestrial
scales. Physical principles are illustrated with the aid of the simplest existing
models, and the computer methods are shown in juxtaposition with the equations
to which they apply. It explores contemporary topics of climate dynamics and
equatorial dynamics, including the Greenhouse Effect, global warming, and the El
Nino Southern Oscillation. Combines both physical and numerical aspects of
geophysical fluid dynamics into a single affordable volume Explores
contemporary topics such as the Greenhouse Effect, global warming and the El
Nino Southern Oscillation Biographical and historical notes at the ends of
chapters trace the intellectual development of the field Recipient of the 2010
Wernaers Prize, awarded each year by the National Fund for Scientific Research
of Belgium (FNR-FNRS).
The standard rules of probability can be interpreted as uniquely valid principles in
logic. In this book, E. T. Jaynes dispels the imaginary distinction between
'probability theory' and 'statistical inference', leaving a logical unity and simplicity,
which provides greater technical power and flexibility in applications. This book
goes beyond the conventional mathematics of probability theory, viewing the
subject in a wider context. New results are discussed, along with applications of
probability theory to a wide variety of problems in physics, mathematics,
economics, chemistry and biology. It contains many exercises and problems, and
is suitable for use as a textbook on graduate level courses involving data
analysis. The material is aimed at readers who are already familiar with applied
mathematics at an advanced undergraduate level or higher. The book will be of
interest to scientists working in any area where inference from incomplete
information is necessary.
For more than 40 years, Computerworld has been the leading source of
technology news and information for IT influencers worldwide. Computerworld's
award-winning Web site (Computerworld.com), twice-monthly publication,
focused conference series and custom research form the hub of the world's
largest global IT media network.
Learn to fully harness the power of Microsoft Excel(r) to perform scientific and engineering
calculations With this text as your guide, you can significantly enhance Microsoft Excel's(r)
capabilities to execute the calculations needed to solve a variety of chemical, biochemical,
physical, engineering, biological, and medicinal problems. The text begins with two chapters
that introduce you to Excel's Visual Basic for Applications (VBA) programming language, which
allows you to expand Excel's(r) capabilities, although you can still use the text without learning
VBA. Following the author's step-by-step instructions, here are just a few of the calculations
you learn to perform: * Use worksheet functions to work with matrices * Find roots of equations
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and solve systems of simultaneous equations * Solve ordinary differential equations and partial
differential equations * Perform linear and non-linear regression * Use random numbers and
the Monte Carlo method This text is loaded with examples ranging from very basic to highly
sophisticated solutions. More than 100 end-of-chapter problems help you test and put your
knowledge to practice solving real-world problems. Answers and explanatory notes for most of
the problems are provided in an appendix. The CD-ROM that accompanies this text provides
several useful features: * All the spreadsheets, charts, and VBA code needed to perform the
examples from the text * Solutions to most of the end-of-chapter problems * An add-in
workbook with more than twenty custom functions This text does not require any background
in programming, so it is suitable for both undergraduate and graduate courses. Moreover,
practitioners in science and engineering will find that this guide saves hours of time by enabling
them to perform most of their calculations with one familiar spreadsheet package.
This volume highlights problems from a range of biological and medical applications that can
be interpreted as questions about system behavior or control. Topics include drug resistance in
cancer and malaria, biological fluid dynamics, auto-regulation in the kidney, anti-coagulation
therapy, evolutionary diversification and photo-transduction. Mathematical techniques used to
describe and investigate these biological and medical problems include ordinary, partial and
stochastic differentiation equations, hybrid discrete-continuous approaches, as well as 2 and
3D numerical simulation.
Number theory is one of the few areas of mathematics where problems of substantial interest
can be fully described to someone with minimal mathematical background. Solving such
problems sometimes requires difficult and deep methods. But this is not a universal
phenomenon; many engaging problems can be successfully attacked with little more than
one's mathematical bare hands. In this case one says that the problem can be solved in an
elementary way. Such elementary methods and the problems to which they apply are the
subject of this book. Not Always Buried Deep is designed to be read and enjoyed by those who
wish to explore elementary methods in modern number theory. The heart of the book is a
thorough introduction to elementary prime number theory, including Dirichlet's theorem on
primes in arithmetic progressions, the Brun sieve, and the Erdos-Selberg proof of the prime
number theorem. Rather than trying to present a comprehensive treatise, Pollack focuses on
topics that are particularly attractive and accessible. Other topics covered include Gauss's
theory of cyclotomy and its applications to rational reciprocity laws, Hilbert's solution to
Waring's problem, and modern work on perfect numbers. The nature of the material means
that little is required in terms of prerequisites: The reader is expected to have prior familiarity
with number theory at the level of an undergraduate course and a first course in modern
algebra (covering groups, rings, and fields). The exposition is complemented by over 200
exercises and 400 references.
Written by an expert in the game industry, Christer Ericson's new book is a comprehensive
guide to the components of efficient real-time collision detection systems. The book provides
the tools and know-how needed to implement industrial-strength collision detection for the
highly detailed dynamic environments of applications such as 3D games, virt
The World In Your Head: A Gestalt View of the Mechanism of Conscious Experience
represents a bold assault on one of the greatest unsolved mysteries in science: the nature of
consciousness and the human mind. Rather than examining the brain and nervous system to
see what they tell us about the mind, this book begins with an examination of conscious
experience to see what it can tell us about the brain. Through this analysis, the first and most
obvious observation is that consciousness appears as a volumetric spatial void, containing
colored objects and surfaces. This reveals that the representation in the brain takes the form of
an explicit volumetric spatial model of external reality. Therefore, the world we see around us is
not the real world itself, but merely a miniature virtual-reality replica of that world in an internal
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representation. In fact, the phenomena of dreams and hallucinations clearly demonstrate the
capacity of the brain to construct complete virtual worlds even in the absence of sensory input.
Perception is somewhat like a guided hallucination, based on sensory stimulation. This insight
allows us to examine the world of visual experience not as scientists exploring the external
world, but as perceptual scientists examining a rich and complex internal representation. This
unique approach to investigating mental function has implications in a wide variety of related
fields, including the nature of language and abstract thought, and motor control and behavior. It
also has implications to the world of music, art, and dance, showing how the patterns of
regularity and periodicity in space and time--apparent in those aesthetic domains--reflect the
periodic basis set of the underlying harmonic resonance representation in the brain.
A Positron Named Priscilla is a book of wonder, offering a fascinating, readable overview of
cutting-edge investigations by many of today's leading young scientists. Written for anyone
who loves science, this volume reports on some of the most exciting recent discoveries and
advances in fields from astronomy to molecular biology. This new book is from one of the
world's most prestigious scientific institutions, the National Academy of Sciences. The
Academy provides an annual forum for the brightest young investigators to exchange ideas
across disciplines--an exchange that was the spark for A Positron Named Priscilla. Each
chapter is authored by a popular science writer who offers helpful historical perspectives, clear
and well-illustrated explanations of current scientific thinking, and previews of future
developments. The scope of topics and breadth of discussion ensure interest at all levels.
Topics include Planetary science and the compelling glimpse through the clouded atmosphere
of Venus afforded by the spacecraft Magellan. Astrophysics and the emergence of
helioseismology, a new field that allows researchers to probe the interior workings of the sun.
Biology and what we have learned about DNA in the 40 years since its discovery; our current
understanding of protein molecules, the "building blocks" of living systems; and the high-tech
search for answers to the AIDS epidemic. Physics and our new-found ability to move and
manipulate individual atoms on a surface. The book also tells the remarkable story of
"buckyballs," or buckminsterfullerenes, a form of carbon discovered only a few years ago, that
have the potential to be used in a variety of important applications, from superconductivity to
nanotechnology. Mathematics and the rise of "wavelet" theory, and how mathematicians are
applying it in sometimes startling ways, from assisting the FBI with fingerprint storage to
coaxing the secrets from a battered recording of Brahms playing the piano. Geosciences and
the search for "clocks in the earth" to make life-saving earthquake predictions. A Positron
Named Priscilla is a "must" read for anyone who wants to keep up with a broad range of
scientific endeavor.
This special issue of the journal Aphasiologyis dedicated to the topic of quality of life in
aphasia.
Collection of papers by leading researchers in computational mathematics, suitable for
graduate students and researchers.
This basic introduction to number theory is ideal for those with no previous knowledge of the
subject. The main topics of divisibility, congruences, and the distribution of prime numbers are
covered. Of particular interest is the inclusion of a proof for one of the most famous results in
mathematics, the prime number theorem. With many examples and exercises, and only
requiring knowledge of a little calculus and algebra, this book will suit individuals with
imagination and interest in following a mathematical argument to its conclusion.
Algebraic Cryptanalysis bridges the gap between a course in cryptography, and being able to
read the cryptanalytic literature. This book is divided into three parts: Part One covers the
process of turning a cipher into a system of equations; Part Two covers finite field linear
algebra; Part Three covers the solution of Polynomial Systems of Equations, with a survey of
the methods used in practice, including SAT-solvers and the methods of Nicolas Courtois.
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Topics include: Analytic Combinatorics, and its application to cryptanalysis The equicomplexity
of linear algebra operations Graph coloring Factoring integers via the quadratic sieve, with its
applications to the cryptanalysis of RSA Algebraic Cryptanalysis is designed for advancedlevel students in computer science and mathematics as a secondary text or reference book for
self-guided study. This book is suitable for researchers in Applied Abstract Algebra or
Algebraic Geometry who wish to find more applied topics or practitioners working for security
and communications companies.
Essential Mathematics for Games and Interactive Applications, 2nd edition presents the core
mathematics necessary for sophisticated 3D graphics and interactive physical simulations. The
book begins with linear algebra and matrix multiplication and expands on this foundation to
cover such topics as color and lighting, interpolation, animation and basic game physics.
Essential Mathematics focuses on the issues of 3D game development important to
programmers and includes optimization guidance throughout. The new edition Windows code
will now use Visual Studio.NET. There will also be DirectX support provided, along with
OpenGL - due to its cross-platform nature. Programmers will find more concrete examples
included in this edition, as well as additional information on tuning, optimization and
robustness. The book has a companion CD-ROM with exercises and a test bank for the
academic secondary market, and for main market: code examples built around a shared code
base, including a math library covering all the topics presented in the book, a core
vector/matrix math engine, and libraries to support basic 3D rendering and interaction.
Computers have stretched the limits of what is possible in mathematics. More: they have given
rise to new fields of mathematical study; the analysis of new and traditional algorithms, the
creation of new paradigms for implementing computational methods, the viewing of old
techniques from a concrete algorithmic vantage point, to name but a few. Computational
Algebra and Number Theory lies at the lively intersection of computer science and
mathematics. It highlights the surprising width and depth of the field through examples drawn
from current activity, ranging from category theory, graph theory and combinatorics, to more
classical computational areas, such as group theory and number theory. Many of the papers in
the book provide a survey of their topic, as well as a description of present research.
Throughout the variety of mathematical and computational fields represented, the emphasis is
placed on the common principles and the methods employed. Audience: Students, experts,
and those performing current research in any of the topics mentioned above.

Although interest in machine learning has reached a high point, lofty expectations often
scuttle projects before they get very far. How can machine learning—especially deep
neural networks—make a real difference in your organization? This hands-on guide not
only provides the most practical information available on the subject, but also helps you
get started building efficient deep learning networks. Authors Adam Gibson and Josh
Patterson provide theory on deep learning before introducing their open-source
Deeplearning4j (DL4J) library for developing production-class workflows. Through realworld examples, you’ll learn methods and strategies for training deep network
architectures and running deep learning workflows on Spark and Hadoop with DL4J.
Dive into machine learning concepts in general, as well as deep learning in particular
Understand how deep networks evolved from neural network fundamentals Explore the
major deep network architectures, including Convolutional and Recurrent Learn how to
map specific deep networks to the right problem Walk through the fundamentals of
tuning general neural networks and specific deep network architectures Use
vectorization techniques for different data types with DataVec, DL4J’s workflow tool
Learn how to use DL4J natively on Spark and Hadoop
This book is a printed edition of the Special Issue "Coastal Hazards Related to Storm
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Surge" that was published in JMSE
'The editors of this handbook have brought together 58 of the world's greatest
environmental systems experts. These professionals have, in 46 specific topic
headings, divided into six major sections, provided very insightful information and
guidance as to what industrial ecology entails, how it can be implemented, and its
benefits . . . a very valuable tool . . . This book provides essential information to midand top-level management that can enable industry to make more prudent business
decisions regarding the manufacturing of its products.' - Robert John Klancko,
Environmental Practice Industrial ecology is coming of age and this superb book brings
together leading scholars to present a state-of-the-art overviews of the subject.
Artificial Intelligence: A Modern Approach offers the most comprehensive, up-to-date
introduction to the theory and practice of artificial intelligence. Number one in its field,
this textbook is ideal for one or two-semester, undergraduate or graduate-level courses
in Artificial Intelligence.
Proceedings of the NATO Advanced Study Institute, Leuven, Belgium, August 3-14,
1992
For readers with some competence in PDE solution properties, this book offers an
interdisciplinary approach to problems occurring in natural environmental media: the
hydrosphere, atmosphere, cryosphere, lithosphere, biosphere and ionosphere. It
presents two major discretization methods: Finite Difference and Finite Element, plus a
section on practical approaches to ill-posed problems. The blend of theory, analysis,
and implementation practicality supports solving and understanding complicated
problems.
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