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Explorations In Quantum Computing Texts In Computer
Science
While applications rapidly change one to the next in our commercialized world,
fundamental principles behind those applications remain constant. So if one
understands those principles well enough and has ample experience in applying
them, he or she will be able to develop a capacity for reaching results via
conceptual thinking rather than having to
Over 130 years ago, James Clerk Maxwell introduced his hypothetical "demon"
as a challenge to the scope of the second law of thermodynamics. Fascination
with the demon persisted throughout the development of statistical and quantum
physics, information theory, and computer science, and links have been
established between Maxwell's demon and each of
Quantum Mechanics Using Maple permits the study of quantum mechanics in a
novel, interactive way using the computer algebra and graphics system Maple V.
Usually the physics student is distracted from understanding the concepts of
modern physics by the need to master unfamiliar mathematics at the same time.
In 39 guided Maple sessions the reader explores many standard quantum
mechanics problems, as well as some advanced topics that introduce
approximation techniques. A solid knowledge of Maple V is acquired as it applies
to advanced mathematics relevant for engineering, physics, and applied
mathematics. The diskette contains 39 Maple V for Windows worksheet files to
reproduce all the problems presented in the text. The suggested exercises can
be performed with a minimum of typing.
This book addresses and introduces new developments in the field of Quantum
Information and Computing (QIC) for a primary audience of undergraduate
students. Developments over the past few decades have spurred the need for
QIC courseware at major research institutions. This book broadens the exposure
of QIC science to the undergraduate market. The subject matter is introduced in
such a way so that it is accessible to students with only a first-year calculus
background. Greater accessibility allows a broader range of academic offerings.
Courses, based on this book, could be offered in the Physics, Engineering, Math
and Computer Science departments. This textbook incorporates Mathematicabased examples into the book. In this way students are allowed a hands-on
experience in which difficult abstract concepts are actualized by simulations. The
students can ‘turn knobs" in parameter space and explore how the system under
study responds. The incorporation of symbolic manipulation software into courseware allows a more holistic approach to the teaching of difficult concepts.
Mathematica software is used here because it is easy to use and allows a fast
learning curve for students who have limited experience with scientific
programming.
This book discusses novel intelligent-system algorithms and methods in
cybernetics, presenting new approaches in the field of cybernetics and
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automation control theory. It constitutes the proceedings of the Cybernetics and
Automation Control Theory Methods in Intelligent Algorithms Section of the 8th
Computer Science On-line Conference 2019 (CSOC 2019), held on-line in April
2019.
Focusing on main principles of quantum mechanics and their immediate
consequences, this graduate student-oriented volume develops the subject as a
fundamental discipline, opening with review of origins of Schrödinger's equations
and vector spaces.
Introduction to quantum physics for the general reader.
This book contains selected papers presented at the First NASA International
Conference on Quantum Computing and Quantum Communications, QCQC'98,
held in Palm Springs, California, USA in February 1998. As the record of the first
large-scale meeting entirely devoted to quantum computing and communications,
this book is a unique survey of the state-of-the-art in the area. The 43 carefully
reviewed papers are organized in topical sections on entanglement and quantum
algorithms, quantum cryptography, quantum copying and quantum information
theory, quantum error correction and fault-tolerant quantum computing, and
embodiments of quantum computers.
In this major new study in the sociology of scientific knowledge, social theorist
Mohammad H. Tamdgidi reports having unriddled the so-called ‘quantum
enigma.’ This book opens the lid of the Schrödinger’s Cat box of the ‘quantum
enigma’ after decades and finds something both odd and familiar: Not only the
cat is both alive and dead, it has morphed into an elephant in the room in whose
interpretation Einstein, Bohr, Bohm, and others were each both right and wrong
because the enigma has acquired both localized and spread-out features whose
unriddling requires both physics and sociology amid both transdisciplinary and
transcultural contexts. The book offers, in a transdisciplinary and transcultural
sociology of self-knowledge framework, a relativistic interpretation to advance a
liberating quantum sociology. Deeper methodological grounding to further
advance the sociological imagination requires investigating whether and how
relativistic and quantum scientific revolutions can induce a liberating reinvention
of sociology in favor of creative research and a just global society. This, however,
necessarily leads us to confront an elephant in the room, the ‘quantum enigma.’
In Unriddling the Quantum Enigma, the first volume of the series commonly titled
Liberating Sociology: From Newtonian toward Quantum Imaginations, sociologist
Mohammad H. Tamdgidi argues that unriddling the ‘quantum enigma’ depends
on whether and how we succeed in dehabituating ourselves in favor of unified
relativistic and quantum visions from the historically and ideologically inherited,
classical Newtonian modes of imagining reality that have subconsciously
persisted in the ways we have gone about posing and interpreting (or not) the
enigma itself for more than a century. Once this veil is lifted and the enigma
unriddled, he argues, it becomes possible to reinterpret the relativistic and
quantum ways of imagining reality (including social reality) in terms of a unified,
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nonreductive, creative dialectic of part and whole that fosters quantum
sociological imaginations, methods, theories, and practices favoring liberating
and just social outcomes. The essays in this volume develop a set of relativistic
interpretive solutions to the quantum enigma. Following a survey of relevant
studies, and an introduction to the transdisciplinary and transcultural sociology of
self-knowledge framing the study, overviews of Newtonianism, relativity and
quantum scientific revolutions, the quantum enigma, and its main interpretations
to date are offered. They are followed by a study of the notion of the “waveparticle duality of light” and the various experiments associated with the quantum
enigma in order to arrive at a relativistic interpretation of the enigma, one that is
shown to be capable of critically cohering other offered interpretations. The book
concludes with a heuristic presentation of the ontology, epistemology, and
methodology of what Tamdgidi calls the creative dialectics of reality. The volume
essays involve critical, comparative/integrative reflections on the relevant works
of founding and contemporary scientists and scholars in the field. This study is
the first in the monograph series “Tayyebeh Series in East-West Research and
Translation” of Human Architecture: Journal of the Sociology of Self-Knowledge
(XIII, 2020), published by OKCIR: Omar Khayyam Center for Integrative
Research in Utopia, Mysticism, and Science (Utopystics). OKCIR is dedicated to
exploring, in a simultaneously world-historical and self-reflective framework, the
human search for a just global society. It aims to develop new conceptual
(methodological, theoretical, historical), practical, pedagogical, inspirational and
disseminative structures of knowledge whereby the individual can radically
understand and determine how world-history and her/his selves constitute one
another. Reviews “Mohammad H. Tamdgidi’s Liberating Sociology: From
Newtonian Toward Quantum Imaginations, Volume 1, Unriddling the Quantum
Enigma hits the proverbial nail on the head of an ongoing problem not only in
sociology but also much social science—namely, many practitioners’ allegiance,
consciously or otherwise, to persisting conceptions of ‘science’ that get in the
way of scientific and other forms of theoretical advancement. Newtonianism has
achieved the status of an idol and its methodology a fetish, the consequence of
which is an ongoing failure to think through important problems of uncertainty,
indeterminacy, multivariation, multidisciplinarity, and false dilemmas of individual
agency versus structure, among many others. Tamdgidi has done great service
to social thought by bringing to the fore this problem of disciplinary decadence
and offering, in effect, a call for its teleological suspension—thinking beyond
disciplinarity—through drawing upon and communicating with the resources of
quantum theory not as a fetish but instead as an opening for other possibilities of
social, including human, understanding. The implications are far-reaching as they
offer, as the main title attests, liberating sociology from persistent epistemic
shackles and thus many disciplines and fields connected to things ‘social.’ This
is exciting work. A triumph! The reader is left with enthusiasm for the second
volume and theorists of many kinds with proverbial work to be done.” — Professor
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Lewis R. Gordon, Honorary President of the Global Center for Advanced Studies
and author of Disciplinary Decadence: Living Thought in Trying Times
(Routledge/Paradigm, 2006), and Freedom, Justice, and Decolonization
(Routledge, forthcoming 2020) "Social sciences are still using metatheoretical
models of science based on 19th century newtonian concepts of "time and
space". Mohammad H. Tamdgidi has produced a 'tour de force' in social theory
leaving behind the old newtonian worldview that still informs the social sciences
towards a 21st century non-dualistic, non-reductionist, transcultural,
transdisciplinary, post-Einsteinian quantum concept of TimeSpace. Tamdgidi
goes beyond previous efforts done by titans of social theory such as Immanuel
Wallerstein and Kyriakos Kontopoulos. This book is a quantum leap in the social
sciences at large. Tamdgidi decolonizes the social sciences away from its
Eurocentric colonial foundations bringing it closer not only to contemporary
natural sciences but also to its convergence with the old Eastern philosophical
and mystical worldviews. This book is a masterpiece in social theory for a 21st
century decolonial social science. A must read!" — Professor Ramon Grosfoguel,
University of California at Berkeley??????? ?"Tamdgidi’s Liberating Sociology
succeeds in adding physical structures to the breadth of the world-changing
vision of C. Wright Mills, the man who mentored me at Columbia. Relativity
theory and quantum mechanics can help us to understand the human universe
no less than the physical universe. Just as my Creating Life Before Death
challenges bureaucracy’s conformist orientation, so does Liberating
Sociology“liberate the infinite possibilities inherent in us.” Given our isolation in
the Coronavirus era, we have time to follow Tamdgidi in his journey into the
depth of inner space, where few men have gone before. It is there that we can
gain emotional strength, just as Churchill, Roosevelt and Mandela empowered
themselves. That personal development was needed to address not only their
own personal problems, but also the mammoth problems of their societies. We
must learn to do the same." — Bernard Phillips, Emeritus Sociology Professor,
Boston University
This book outlines the development currently underway in the technology of new
media and looks further to examine the unforeseen effects of this phenomenon
on our culture, our philosophies, and our spiritual outlook. The digital revolution is
something fundamentally different from simply the introduction of yet another
medium to our culture: it marks a paradigm shift in our relation to all media, to all
our senses, all our expressions. The new media are transforming our definitions
of culture and knowledge and transcending barriers in ways that will have lasting
implications for generations to come.
Nanoscale devices differ from larger microscale devices because they depend on
the physical phenomena and effects that are central to their operation. This
textbook illuminates the behavior of nanoscale devices by connecting them to the
electronic, as well as magnetic, optical and mechanical properties, which
fundamentally affect nanoscale devices in fascinating ways. Their small size
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means that an understanding of the phenomena measured is even more
important, as their effects are so dominant and the changes in scale of underlying
energetics and response are significant. Examples of these include classical
effects such as single electron effects, quantum effects such as the states
accessible as well as their properties; ensemble effects ranging from
consequences of the laws of numbers to changes in properties arising from
different magnitudes of the interactions, and others. These interactions, with the
limits on size, make their physical behavior interesting, important and useful.
This original 2019 work, based on the author's many years of teaching at Harvard
University, examines mathematical methods of value and importance to
advanced undergraduates and graduate students studying quantum mechanics.
Its intended audience is students of mathematics at the senor university level and
beginning graduate students in mathematics and physics. Early chapters address
such topics as the Fourier transform, the spectral theorem for bounded self-joint
operators, and unbounded operators and semigroups. Subsequent topics include
a discussion of Weyl's theorem on the essential spectrum and some of its
applications, the Rayleigh-Ritz method, one-dimensional quantum mechanics,
Ruelle's theorem, scattering theory, Huygens' principle, and many other subjects.
Cryptographic Primitives in Blockchain Technology provides an introduction to
the mathematical and cryptographic concepts behind blockchain technologies
and shows how they are applied in blockchain-based systems.
This volume focuses on the formulas of quantum mechanics rather than on
applications. Topics include the dual nature of matter and radiation, state
functions, linear momentum, motion of a free particle, and more. 1968 edition.
This six-volume-set (CCIS 231, 232, 233, 234, 235, 236) constitutes the refereed
proceedings of the International Conference on Computing, Information and
Control, ICCIC 2011, held in Wuhan, China, in September 2011. The papers are
organized in two volumes on Innovative Computing and Information (CCIS 231
and 232), two volumes on Computing and Intelligent Systems (CCIS 233 and
234), and in two volumes on Information and Management Engineering (CCIS
235 and 236).
By the year 2020, the basic memory components of a computer will be the size of
individual atoms. At such scales, the current theory of computation will become
invalid. "Quantum computing" is reinventing the foundations of computer science
and information theory in a way that is consistent with quantum physics - the
most accurate model of reality currently known. Remarkably, this theory predicts
that quantum computers can perform certain tasks breathtakingly faster than
classical computers – and, better yet, can accomplish mind-boggling feats such
as teleporting information, breaking supposedly "unbreakable" codes, generating
true random numbers, and communicating with messages that betray the
presence of eavesdropping. This widely anticipated second edition of
Explorations in Quantum Computing explains these burgeoning developments in
simple terms, and describes the key technological hurdles that must be
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overcome to make quantum computers a reality. This easy-to-read, time-tested,
and comprehensive textbook provides a fresh perspective on the capabilities of
quantum computers, and supplies readers with the tools necessary to make their
own foray into this exciting field. Topics and features: concludes each chapter
with exercises and a summary of the material covered; provides an introduction
to the basic mathematical formalism of quantum computing, and the quantum
effects that can be harnessed for non-classical computation; discusses the
concepts of quantum gates, entangling power, quantum circuits, quantum
Fourier, wavelet, and cosine transforms, and quantum universality, computability,
and complexity; examines the potential applications of quantum computers in
areas such as search, code-breaking, solving NP-Complete problems, quantum
simulation, quantum chemistry, and mathematics; investigates the uses of
quantum information, including quantum teleportation, superdense coding,
quantum data compression, quantum cloning, quantum negation, and quantum
cryptography; reviews the advancements made towards practical quantum
computers, covering developments in quantum error correction and avoidance,
and alternative models of quantum computation. This text/reference is ideal for
anyone wishing to learn more about this incredible, perhaps "ultimate," computer
revolution. Dr. Colin P. Williams is Program Manager for Advanced Computing
Paradigms at the NASA Jet Propulsion Laboratory, California Institute of
Technology, and CEO of Xtreme Energetics, Inc. an advanced solar energy
company. Dr. Williams has taught quantum computing and quantum information
theory as an acting Associate Professor of Computer Science at Stanford
University. He has spent over a decade inspiring and leading high technology
teams and building business relationships with and Silicon Valley companies.
Today his interests include terrestrial and Space-based power generation,
quantum computing, cognitive computing, computational material design,
visualization, artificial intelligence, evolutionary computing, and remote olfaction.
He was formerly a Research Scientist at Xerox PARC and a Research Assistant
to Prof. Stephen W. Hawking, Cambridge University.
The Quantum Mechanics Solver is unique as it illustrates the application of quantum
mechanical concepts to various fields of modern physics. It aims at encouraging the
reader to apply quantum mechanics to research problems in fields such as molecular
physics, condensed matter physics or laser physics. Advanced undergraduates and
graduate students will find a rich and challenging source of material for further
exploration.
Covering both theory and progressive experiments, Quantum Computing: From Linear
Algebra to Physical Realizations explains how and why superposition and
entanglement provide the enormous computational power in quantum computing. This
self-contained, classroom-tested book is divided into two sections, with the first devoted
to the theoretical aspects of quantum computing and the second focused on several
candidates of a working quantum computer, evaluating them according to the
DiVincenzo criteria. Topics in Part I Linear algebra Principles of quantum mechanics
Qubit and the first application of quantum information processing—quantum key
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distribution Quantum gates Simple yet elucidating examples of quantum algorithms
Quantum circuits that implement integral transforms Practical quantum algorithms,
including Grover’s database search algorithm and Shor’s factorization algorithm The
disturbing issue of decoherence Important examples of quantum error-correcting codes
(QECC) Topics in Part II DiVincenzo criteria, which are the standards a physical system
must satisfy to be a candidate as a working quantum computer Liquid state NMR, one
of the well-understood physical systems Ionic and atomic qubits Several types of
Josephson junction qubits The quantum dots realization of qubits Looking at the ways
in which quantum computing can become reality, this book delves into enough
theoretical background and experimental research to support a thorough understanding
of this promising field.
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.
This is the tale of the modern Space Age, detailing all the risks, rewards and rivalries
that have fueled space exploration over the decades. Jump into a world of ambitious
entrepreneurs and determined spacefaring nations, of secret spy satellites and
espionage, of all the cooperative and competing interests vying for dominance in ways
little known to the public. Written by an Italian aeronautical engineer with over thirty
years of experience in government and private industry, this English translation
explains how and why the game has fundamentally evolved and where it is headed
next. Exploring such topics as GPS and cyberspace, the economics of private and
public industry and the political motivations of emerging spacefaring powerhouses like
China, this book is an engaging foray into the ongoing battle for our terrestrial home
through extraterrestrial means.
Bridges the gap between theoretical and computational aspects of prime numbers
Exercise sections are a goldmine of interesting examples, pointers to the literature and
potential research projects Authors are well-known and highly-regarded in the field
Algorithmic Principles of Mathematical Programming investigates the mathematical
structures and principles underlying the design of efficient algorithms for optimization
problems. Recent advances in algorithmic theory have shown that the traditionally
separate areas of discrete optimization, linear programming, and nonlinear optimization
are closely linked. This book offers a comprehensive introduction to the whole subject
and leads the reader to the frontiers of current research. The prerequisites to use the
book are very elementary. All the tools from numerical linear algebra and calculus are
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fully reviewed and developed. Rather than attempting to be encyclopedic, the book
illustrates the important basic techniques with typical problems. The focus is on efficient
algorithms with respect to practical usefulness. Algorithmic complexity theory is
presented with the goal of helping the reader understand the concepts without having to
become a theoretical specialist. Further theory is outlined and supplemented with
pointers to the relevant literature.
This book discusses the emerging topic of Smart TV security, including its implications
on consumer privacy. The author presents chapters on the architecture and
functionality of Smart TVs, various attacks and defenses, and associated risks for
consumers. This includes the latest attacks on broadcast-related digital services and
built-in media playback, as well as access to integrated cameras and microphones.
This book is a useful resource for professionals, researchers and students engaged
with the field of Smart TV security.
The cryptosystems based on the Integer Factorization Problem (IFP), the Discrete
Logarithm Problem (DLP) and the Elliptic Curve Discrete Logarithm Problem (ECDLP)
are essentially the only three types of practical public-key cryptosystems in use. The
security of these cryptosystems relies heavily on these three infeasible problems, as no
polynomial-time algorithms exist for them so far. However, polynomial-time quantum
algorithms for IFP, DLP and ECDLP do exist, provided that a practical quantum
computer exists. Quantum Attacks on Public-Key Cryptosystems presemts almost all
known quantum computing based attacks on public-key cryptosystems, with an
emphasis on quantum algorithms for IFP, DLP, and ECDLP. It also discusses some
quantum resistant cryptosystems to replace the IFP, DLP and ECDLP based
cryptosystems. This book is intended to be used either as a graduate text in computing,
communications and mathematics, or as a basic reference in the field.
From the Rosetta Stone to public-key cryptography, the art and science of cryptology has been
used to unlock the vivid history of ancient cultures, to turn the tide of warfare, and to thwart
potential hackers from attacking computer systems. Codes: The Guide to Secrecy from
Ancient to Modern Times explores the depth and breadth of the field, remain
Beautifully illustrated and engagingly written, Twelve Lectures in Quantum Mechanics presents
theoretical physics with a breathtaking array of examples and anecdotes. Basdevant’s style is
clear and stimulating, in the manner of a brisk lecture that can be followed with ease and
enjoyment. Here is a sample of the book’s style, from the opening of Chapter 1: "If one were
to ask a passer-by to quote a great formula of physics, chances are that the answer would be
‘E = mc2’.... There is no way around it: all physics is quantum, from elementary particles, to
stellar physics and the Big Bang, not to mention semiconductors and solar cells."
This book gathers the refereed proceedings of the Intelligent Algorithms in Software
Engineering Section of the 9th Computer Science On-line Conference 2020 (CSOC 2020),
held on-line in April 2020. Software engineering research and its applications to intelligent
algorithms have now assumed an essential role in computer science research. In this book,
modern research methods, together with applications of machine and statistical learning in
software engineering research, are presented.
Brings the latest advances in nanotechnology and biology to computing This pioneering book
demonstrates how nanotechnology can create even faster, denser computing architectures
and algorithms. Furthermore, it draws from the latest advances in biology with a focus on bioinspired computing at the nanoscale, bringing to light several new and innovative applications
such as nanoscale implantable biomedical devices and neural networks. Bio-Inspired and
Nanoscale Integrated Computing features an expert team of interdisciplinary authors who offer
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readers the benefit of their own breakthroughs in integrated computing as well as a thorough
investigation and analyses of the literature. Carefully edited, the book begins with an
introductory chapter providing a general overview of the field. It ends with a chapter setting
forth the common themes that tie the chapters together as well as a forecast of emerging
avenues of research. Among the important topics addressed in the book are modeling of nano
devices, quantum computing, quantum dot cellular automata, dielectrophoretic reconfigurable
nano architectures, multilevel and three-dimensional nanomagnetic recording, spin-wave
architectures and algorithms, fault-tolerant nanocomputing, molecular computing, selfassembly of supramolecular nanostructures, DNA nanotechnology and computing, nanoscale
DNA sequence matching, medical nanorobotics, heterogeneous nanostructures for biomedical
diagnostics, biomimetic cortical nanocircuits, bio-applications of carbon nanotubes, and
nanoscale image processing. Readers in electrical engineering, computer science, and
computational biology will gain new insights into how bio-inspired and nanoscale devices can
be used to design the next generation of enhanced integrated circuits.
Explorations in Quantum ComputingSpringer Science & Business Media
This book presents real-world problems and exploratory research that describes novel
approaches in software engineering, cybernetics and algorithms in the context of intelligent
systems. It constitutes the refereed proceedings of the 3rd Computational Methods in Systems
and Software 2019 (CoMeSySo 2019) conference, a groundbreaking online conference that
provides an international forum for discussing the latest high-quality research results.
??????????????????????“????????????”?“?????????????”?????????????????
In 1994 Peter Shor [65] published a factoring algorithm for a quantum computer that finds the
prime factors of a composite integer N more efficiently than is possible with the known
algorithms for a classical com puter. Since the difficulty of the factoring problem is crucial for
the se curity of a public key encryption system, interest (and funding) in quan tum computing
and quantum computation suddenly blossomed. Quan tum computing had arrived. The study
of the role of quantum mechanics in the theory of computa tion seems to have begun in the
early 1980s with the publications of Paul Benioff [6]' [7] who considered a quantum mechanical
model of computers and the computation process. A related question was discussed shortly
thereafter by Richard Feynman [35] who began from a different perspec tive by asking what
kind of computer should be used to simulate physics. His analysis led him to the belief that with
a suitable class of "quantum machines" one could imitate any quantum system.

Mika Hirvensalo maps out the new multidisciplinary research area of quantum
computing. The text contains an introduction to quantum computing as well as the most
important recent results on the topic. The presentation is uniform and computer scienceoriented. Thus, the book differs from most of the previous ones which are mainly
physics-oriented. The special style of presentation makes the theory of quantum
computing accessible to a larger audience. Many examples and exercises ease the
understanding. In this second edition, a new chapter on quantum information has been
added and numerous corrections, amendments, and extensions have been
incorporated throughout the entire text.
Authored by an acclaimed teacher of quantum physics and philosophy, this textbook
pays special attention to the aspects that many courses sweep under the carpet.
Traditional courses in quantum mechanics teach students how to use the quantum
formalism to make calculations. But even the best students - indeed, especially the best
students - emerge rather confused about what, exactly, the theory says is going on,
physically, in microscopic systems. This supplementary textbook is designed to help
such students understand that they are not alone in their confusions (luminaries such
as Albert Einstein, Erwin Schroedinger, and John Stewart Bell having shared them), to
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sharpen their understanding of the most important difficulties associated with
interpreting quantum theory in a realistic manner, and to introduce them to the most
promising attempts to formulate the theory in a way that is physically clear and
coherent. The text is accessible to students with at least one semester of prior
exposure to quantum (or "modern") physics and includes over a hundred engaging endof-chapter "Projects" that make the book suitable for either a traditional classroom or for
self-study.
This book provides a comprehensive introduction to advanced topics in the
computational and algorithmic aspects of number theory, focusing on applications in
cryptography. Readers will learn to develop fast algorithms, including quantum
algorithms, to solve various classic and modern number theoretic problems. Key
problems include prime number generation, primality testing, integer factorization,
discrete logarithms, elliptic curve arithmetic, conjecture and numerical verification. The
author discusses quantum algorithms for solving the Integer Factorization Problem
(IFP), the Discrete Logarithm Problem (DLP), and the Elliptic Curve Discrete Logarithm
Problem (ECDLP) and for attacking IFP, DLP and ECDLP based cryptographic
systems. Chapters also cover various other quantum algorithms for Pell's equation,
principal ideal, unit group, class group, Gauss sums, prime counting function,
Riemann's hypothesis and the BSD conjecture. Quantum Computational Number
Theory is self-contained and intended to be used either as a graduate text in
computing, communications and mathematics, or as a basic reference in the related
fields. Number theorists, cryptographers and professionals working in quantum
computing, cryptography and network security will find this book a valuable asset.
Visual Quantum Mechanics is a systematic effort to investigate and to teach quantum
mechanics with the aid of computer-generated animations. Although it is self-contained,
this book is part of a two-volume set on Visual Quantum Mechanics. The first book
appeared in 2000, and earned the European Academic Software Award in 2001 for
oustanding innovation in its field. While topics in book one mainly concerned quantum
mechanics in one- and two-dimensions, book two sets out to present three-dimensional
systems, the hydrogen atom, particles with spin, and relativistic particles. Together the
two volumes constitute a complete course in quantum mechanics that places an
emphasis on ideas and concepts, with a fair to moderate amount of mathematical rigor.
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