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Quantum Information Theory Nov 22 2021 A self-contained, graduate-level textbook that develops from scratch
classical results as well as advances of the past decade.
Introduction to Quantum Information Science Jan 31 2020 This book offers a concise and up-to-date introduction
to the popular field of quantum information. It has originated in a series of invited lecture courses at various
universities in different countries. This is reflected in its informal style of exposition and presentation of key results
in the subject. In addition to treating quantum communication, entanglement and algorithms in great depth, this
book also addresses a number of interesting miscellaneous topics, such as Maxwell's demon, Landauer's
erasure, the Bekenstein bound, and Caratheodory's treatment of the Second Law of thermodyanmics. All
mathematical derivations are based on clear physical pictures which make even the most involved results - such
as the Holevo bound - look comprehensible and transparent. The book is ideal as a first introduction to the
subject, but may also appeal to the specialist due to its unique presentation.
Fundamentals of Quantum Information Apr 27 2022 Quantum information science is a rapidly developing field
that not only promises a revolution in computer sciences but also touches deeply the very foundations of quantum
physics. This book consists of a set of lectures by leading experts in the field that bridges the gap between
standard textbook material and the research literature, thus providing the ne- cessary background for
postgraduate students and non-specialist researchers wishing to familiarize themselves with the subject
thoroughly and at a high level. This volume is ideally suited as a course book for postgraduate students, and
lecturers will find in it a large choice of material for bringing their courses up to date.
Quantum Information Feb 11 2021 A self-contained introduction to the basic theoretical concepts, experimental
techniques and recent advances in the fields of quantum communication, quantum information and quantum
computation. The introductory and self-contained character of the contributions should make this book particularly
attractive to students and active researchers in physics and computer science who want to become acquainted
with the underlying basic ideas and recent advances in the rapidly evolving field of quantum information
processing.
Quantum Information with Continuous Variables Jun 05 2020 Quantum information may sound like science
fiction but is, in fact, an active and extremely promising area of research, with a big dream: to build a quantum
computer capable of solving problems that a classical computer could not even begin to handle. Research in
quantum information science is now at an advanced enough stage for this dream to be credible and well-worth

pursuing. It is, at the same time, too early to predict how quantum computers will be built, and what potential
technologies will eventually strike gold in their ability to manipulate and process quantum information. One
direction that has reaped many successes in quantum information processing relies on continuous variables. This
area is bustling with theoretical and experimental achievements, from continuous-variable teleportation, to inprinciple demonstrations of universal computation and efficient error correction. Now the time has come to
compile some of the major results into one volume. In this book the leading researchers of the field present up-todate developments of continuous-variable quantum information. This book is organized to suit many reader levels
with introductions to every topic and in-depth discussions of theoretical and experimental results.
Quantum Information Oct 02 2022 This book gives an overview for practitioners and students of quantum
physics and information science. It provides ready access to essential information on quantum information
processing and communication, such as definitions, protocols and algorithms. Quantum information science is
rarely found in clear and concise form. This book brings together this information from its various sources. It
allows researchers and students in a range of areas including physics, photonics, solid-state electronics, nuclear
magnetic resonance and information technology, in their applied and theoretical branches, to have this vital
material directly at hand.
What is Quantum Information? Mar 27 2022 Combining physics and philosophy, this is a uniquely
interdisciplinary examination of quantum information science. Suitable as both a discussion of the conceptual and
philosophical problems of this field and a comprehensive stand-alone introduction, this book will benefit both
experienced and new researchers in quantum information and the philosophy of physics.
Quantum Information Meets Quantum Matter Nov 30 2019 This book approaches condensed matter physics from
the perspective of quantum information science, focusing on systems with strong interaction and unconventional
order for which the usual condensed matter methods like the Landau paradigm or the free fermion framework
break down. Concepts and tools in quantum information science such as entanglement, quantum circuits, and the
tensor network representation prove to be highly useful in studying such systems. The goal of this book is to
introduce these techniques and show how they lead to a new systematic way of characterizing and classifying
quantum phases in condensed matter systems. The first part of the book introduces some basic concepts in
quantum information theory which are then used to study the central topic explained in Part II: local Hamiltonians
and their ground states. Part III focuses on one of the major new phenomena in strongly interacting systems, the
topological order, and shows how it can essentially be defined and characterized in terms of entanglement. Part
IV shows that the key entanglement structure of topological states can be captured using the tensor network
representation, which provides a powerful tool in the classification of quantum phases. Finally, Part V discusses
the exciting prospect at the intersection of quantum information and condensed matter physics – the unification of
information and matter. Intended for graduate students and researchers in condensed matter physics, quantum
information science and related fields, the book is self-contained and no prior knowledge of these topics is
assumed.
NMR Quantum Information Processing Jan 25 2022 Quantum Computation and Quantum Information (QIP)
deals with the identification and use of quantum resources for information processing. This includes three main
branches of investigation: quantum algorithm design, quantum simulation and quantum communication, including
quantum cryptography. Along the past few years, QIP has become one of the most active area of research in
both, theoretical and experimental physics, attracting students and researchers fascinated, not only by the
potential practical applications of quantum computers, but also by the possibility of studying fundamental physics
at the deepest level of quantum phenomena. NMR Quantum Computation and Quantum Information Processing
describes the fundamentals of NMR QIP, and the main developments which can lead to a large-scale quantum
processor. The text starts with a general chapter on the interesting topic of the physics of computation. The very
first ideas which sparkled the development of QIP came from basic considerations of the physical processes
underlying computational actions. In Chapter 2 it is made an introduction to NMR, including the hardware and
other experimental aspects of the technique. In Chapter 3 we revise the fundamentals of Quantum Computation
and Quantum Information. The chapter is very much based on the extraordinary book of Michael A. Nielsen and
Isaac L. Chuang, with an upgrade containing some of the latest developments, such as QIP in phase space, and
telecloning. Chapter 4 describes how NMR generates quantum logic gates from radiofrequency pulses, upon
which quantum protocols are built. It also describes the important technique of Quantum State Tomography for
both, quadrupole and spin 1/2 nuclei. Chapter 5 describes some of the main experiments of quantum algorithm
implementation by NMR, quantum simulation and QIP in phase space. The important issue of entanglement in
NMR QIP experiments is discussed in Chapter 6. This has been a particularly exciting topic in the literature. The
chapter contains a discussion on the theoretical aspects of NMR entanglement, as well as some of the main

experiments where this phenomenon is reported. Finally, Chapter 7 is an attempt to address the future of NMR
QIP, based in very recent developments in nanofabrication and single-spin detection experiments. Each chapter
is followed by a number of problems and solutions. * Presents a large number of problems with solutions, ideal for
students * Brings together topics in different areas: NMR, nanotechnology, quantum computation * Extensive
references
Quantum Computation and Quantum Information Sep 01 2022 One of the most cited books in physics of all time,
Quantum Computation and Quantum Information remains the best textbook in this exciting field of science. This
10th anniversary edition includes an introduction from the authors setting the work in context. This comprehensive
textbook describes such remarkable effects as fast quantum algorithms, quantum teleportation, quantum
cryptography and quantum error-correction. Quantum mechanics and computer science are introduced before
moving on to describe what a quantum computer is, how it can be used to solve problems faster than 'classical'
computers and its real-world implementation. It concludes with an in-depth treatment of quantum information.
Containing a wealth of figures and exercises, this well-known textbook is ideal for courses on the subject, and will
interest beginning graduate students and researchers in physics, computer science, mathematics, and electrical
engineering.
Elements of Quantum Computation and Quantum Communication Nov 10 2020 While there are many available
textbooks on quantum information theory, most are either too technical for beginners or not complete enough.
Filling this gap, Elements of Quantum Computation and Quantum Communication gives a clear, self-contained
introduction to quantum computation and communication. Written primarily for undergraduate students in p
Fundamentals of Quantum Optics and Quantum Information Feb 23 2022 This book is an introduction to the two
closely related subjects of quantum optics and quantum information. The book gives a simple, self-contained
introduction to both subjects, while illustrating the physical principles of quantum information processing using
quantum optical systems. To make the book accessible to those with backgrounds other than physics, the authors
also include a brief review of quantum mechanics. Furthermore, some aspects of quantum information, for
example those pertaining to recent experiments on cavity QED and quantum dots, are described here for the first
time in book form.
The Physics of Quantum Information Sep 08 2020 Leading experts from "The Physics of Quantum
Information" network, initiated by the European Commission, bring together the most recent results from this
emerging area of quantum technology. Written in a consistent style as a research monograph, the book
introduces quantum cryptography, quantum teleportation, and quantum computation, considering both theory and
newest experiments. Both scientists working in the field and advanced students will find a rich source of
information on this exciting new area.
Principles of Quantum Computation and Information Oct 10 2020 Quantum computation and information is a
rapidly developing interdisciplinary field. It is not easy to understand its fundamental concepts and central results
without facing numerous technical details. This book provides the reader with a useful guide. In particular, the
initial chapters offer a simple and self-contained introduction; no previous knowledge of quantum mechanics or
classical computation is required. Various important aspects of quantum computation and information are covered
in depth, starting from the foundations (the basic concepts of computational complexity, energy, entropy, and
information, quantum superposition and entanglement, elementary quantum gates, the main quantum algorithms,
quantum teleportation, and quantum cryptography) up to advanced topics (like entanglement measures, quantum
discord, quantum noise, quantum channels, quantum error correction, quantum simulators and tensor networks).
It can be used as a broad range textbook for a course in quantum information and computation, both for upperlevel undergraduate students and for graduate students. It contains a large number of solved exercises, which are
an essential complement to the text, as they will help the student to become familiar with the subject. The book
may also be useful as general education for readers who want to know the fundamental principles of quantum
information and computation and who have the basic background acquired from their undergraduate course in
physics, mathematics, or computer science, as well as for researchers interested in some of the latest spin-off of
the field, including the use of quantum information in the theories of many-body systems.
Quantum Information Jan 13 2021 This graduate-level textbook provides a unified viewpoint of quantum
information theory that merges key topics from both the information-theoretic and quantum- mechanical
viewpoints. The text provides a unified viewpoint of quantum information theory and lucid explanations of those
basic results, so that the reader fundamentally grasps advances and challenges. This unified approach makes
accessible such advanced topics in quantum communication as quantum teleportation, superdense coding,
quantum state transmission (quantum error-correction), and quantum encryption.
Quantum Information and Coherence Jun 25 2019 This book offers an introduction to ten key topics in quantum

information science and quantum coherent phenomena, aimed at graduate-student level. The chapters cover
some of the most recent developments in this dynamic research field where theoretical and experimental physics,
combined with computer science, provide a fascinating arena for groundbreaking new concepts in information
processing. The book addresses both the theoretical and experimental aspects of the subject, and clearly
demonstrates how progress in experimental techniques has stimulated a great deal of theoretical effort and vice
versa. Experiments are shifting from simply preparing and measuring quantum states to controlling and
manipulating them, and the book outlines how the first real applications, notably quantum key distribution for
secure communication, are starting to emerge. The chapters cover quantum retrodiction, ultracold quantum gases
in optical lattices, optomechanics, quantum algorithms, quantum key distribution, quantum control based on
measurement, orbital angular momentum of light, entanglement theory, trapped ions and quantum metrology, and
open quantum systems subject to decoherence. The contributing authors have been chosen not just on the basis
of their scientific expertise, but also because of their ability to offer pedagogical and well-written contributions
which will be of interest to students and established researchers.
Quantum Computation and Quantum Information Nov 03 2022 First-ever comprehensive introduction to the
major new subject of quantum computing and quantum information.
Quantum Information Jan 01 2020 Quantum information is an area of science, which brings together physics,
information theory, computer science & mathematics. This book, which is based on two successful lecture
courses, is intended to introduce readers to the ideas behind new developments including quantum cryptography,
teleportation & quantum computing.
Quantum Information Processing Sep 20 2021 This new edition of a well-received textbook provides a concise
introduction to both the theoretical and experimental aspects of quantum information at the graduate level. While
the previous edition focused on theory, the book now incorporates discussions of experimental platforms. Several
chapters on experimental implementations of quantum information protocols have been added: implementations
using neutral atoms, trapped ions, optics, and solidstate systems are each presented in its own chapter. Previous
chapters on entanglement, quantum measurements, quantum dynamics, quantum cryptography, and quantum
algorithms have been thoroughly updated, and new additions include chapters on the stabilizer formalism and the
Gottesman-Knill theorem as well as aspects of classical and quantum information theory. To facilitate learning,
each chapter starts with a clear motivation to the topic and closes with exercises and a recommended reading list.
Quantum Information Processing: Theory and Implementation will be essential to graduate students studying
quantum information as well as and researchers in other areas of physics who wish to gain knowledge in the field.
Quantum Information, Computation and Cryptography Aug 08 2020 This multi-authored textbook addresses
graduate students with a background in physics, mathematics or computer science. No research experience is
necessary. Consequently, rather than comprehensively reviewing the vast body of knowledge and literature
gathered in the past twenty years, this book concentrates on a number of carefully selected aspects of quantum
information theory and technology. Given the highly interdisciplinary nature of the subject, the multi-authored
approach brings together different points of view from various renowned experts, providing a coherent picture of
the subject matter. The book consists of ten chapters and includes examples, problems, and exercises. The first
five present the mathematical tools required for a full comprehension of various aspects of quantum mechanics,
classical information, and coding theory. Chapter 6 deals with the manipulation and transmission of information in
the quantum realm. Chapters 7 and 8 discuss experimental implementations of quantum information ideas using
photons and atoms. Finally, chapters 9 and 10 address ground-breaking applications in cryptography and
computation.
Quantum Computation and Quantum Information South Asian Edition Dec 24 2021
PROBLEMS AND SOLUTIONS IN QUANTUM COMPUTING AND QUANTUM INFORMATION (4TH EDITION).
Apr 15 2021
Classical and Quantum Information Theory Jul 27 2019 Information theory lies at the heart of modern technology,
underpinning all communications, networking, and data storage systems. This book sets out, for the first time, a
complete overview of both classical and quantum information theory. Throughout, the reader is introduced to key
results without becoming lost in mathematical details. Opening chapters present the basic concepts and various
applications of Shannon's entropy, moving on to the core features of quantum information and quantum
computing. Topics such as coding, compression, error-correction, cryptography and channel capacity are covered
from classical and quantum viewpoints. Employing an informal yet scientifically accurate approach, Desurvire
provides the reader with the knowledge to understand quantum gates and circuits. Highly illustrated, with
numerous practical examples and end-of-chapter exercises, this text is ideal for graduate students and
researchers in electrical engineering and computer science, and practitioners in the telecommunications industry.

Further resources and instructor-only solutions are available at www.cambridge.org/9780521881715.
Quantum Information Processing and Quantum Error Correction Jun 17 2021 Quantum Information
Processing and Quantum Error Correction is a self-contained, tutorial-based introduction to quantum information,
quantum computation, and quantum error-correction. Assuming no knowledge of quantum mechanics and written
at an intuitive level suitable for the engineer, the book gives all the essential principles needed to design and
implement quantum electronic and photonic circuits. Numerous examples from a wide area of application are
given to show how the principles can be implemented in practice. This book is ideal for the electronics, photonics
and computer engineer who requires an easy- to-understand foundation on the principles of quantum information
processing and quantum error correction, together with insight into how to develop quantum electronic and
photonic circuits. Readers of this book will be ready for further study in this area, and will be prepared to perform
independent research. The reader completed the book will be able design the information processing circuits,
stabilizer codes, Calderbank-Shor-Steane (CSS) codes, subsystem codes, topological codes and entanglementassisted quantum error correction codes; and propose corresponding physical implementation. The reader
completed the book will be proficient in quantum fault-tolerant design as well. Unique Features Unique in covering
both quantum information processing and quantum error correction - everything in one book that an engineer
needs to understand and implement quantum-level circuits. Gives an intuitive understanding by not assuming
knowledge of quantum mechanics, thereby avoiding heavy mathematics. In-depth coverage of the design and
implementation of quantum information processing and quantum error correction circuits. Provides the right
balance among the quantum mechanics, quantum error correction, quantum computing and quantum
communication. Dr. Djordjevic is an Assistant Professor in the Department of Electrical and Computer
Engineering of College of Engineering, University of Arizona, with a joint appointment in the College of Optical
Sciences. Prior to this appointment in August 2006, he was with University of Arizona, Tucson, USA (as a
Research Assistant Professor); University of the West of England, Bristol, UK; University of Bristol, Bristol, UK;
Tyco Telecommunications, Eatontown, USA; and National Technical University of Athens, Athens, Greece. His
current research interests include optical networks, error control coding, constrained coding, coded modulation,
turbo equalization, OFDM applications, and quantum error correction. He presently directs the Optical
Communications Systems Laboratory (OCSL) within the ECE Department at the University of Arizona. Provides
everything an engineer needs in one tutorial-based introduction to understand and implement quantum-level
circuits Avoids the heavy use of mathematics by not assuming the previous knowledge of quantum mechanics
Provides in-depth coverage of the design and implementation of quantum information processing and quantum
error correction circuits
Principles and Methods of Quantum Information Technologies Oct 22 2021 This book presents the research
and development-related results of the “FIRST” Quantum Information Processing Project, which was conducted
from 2010 to 2014 with the support of the Council for Science, Technology and Innovation of the Cabinet Office of
the Government of Japan. The project supported 33 research groups and explored five areas: quantum
communication, quantum metrology and sensing, coherent computing, quantum simulation, and quantum
computing. The book is divided into seven main sections. Parts I through V, which consist of twenty chapters,
focus on the system and architectural aspects of quantum information technologies, while Parts VI and VII, which
consist of eight chapters, discuss the superconducting quantum circuit, semiconductor spin and molecular spin
technologies. Readers will be introduced to new quantum computing schemes such as quantum annealing
machines and coherent Ising machines, which have now arisen as alternatives to standard quantum computers
and are designed to successfully address NP-hard/NP-complete combinatorial optimization problems, which are
ubiquitous and relevant in our modern life. The book offers a balanced mix of theory-based and experimentationbased chapters written by leading researchers. Extensive information is provided on Quantum simulation, which
focuses on the implementation of various many-body Hamiltonians in a well-controlled physical system, Quantum
key distribution, Quantum repeaters and quantum teleportation, which are indispensable technologies for building
quantum networks with various advanced applications and require far more sophisticated experimental
techniques to implement.
Quantum Computation and Quantum Information Theory Jul 19 2021 Quantum Entanglement Manipulation Quantum Algorithms - Quantum Complexity - Quantum Error Correction - Quantum Channels - Entanglement
Purification and Long-Distance Quantum Communication - Quantum Key Distribution - Cavity Quantum
Electrodynamics - Quantum Computation with Ion Traps - Josephson Junctions and Quantum Computation Quantum Computing in Optical Lattices - Quantum Computation and Quantum Communication with Electrons NMR Quantum Computing.
Quantum Information Processing, Quantum Computing, and Quantum Error Correction Aug 27 2019 The

Second Edition of Quantum Information Processing, Quantum Computing, and Quantum Error Correction: An
Engineering Approach presents a self-contained introduction to all aspects of the area, teaching the essentials
such as state vectors, operators, density operators, measurements, and dynamics of a quantum system. In
additional to the fundamental principles of quantum computation, basic quantum gates, basic quantum algorithms,
and quantum information processing, this edition has been brought fully up to date, outlining the latest research
trends. These include: Key topics include: Quantum error correction codes (QECCs), including stabilizer codes,
Calderbank-Shor-Steane (CSS) codes, quantum low-density parity-check (LDPC) codes, entanglement-assisted
QECCs, topological codes, and surface codes Quantum information theory, and quantum key distribution (QKD)
Fault-tolerant information processing and fault-tolerant quantum error correction, together with a chapter on
quantum machine learning. Both quantum circuits- and measurement-based quantum computational models are
described The next part of the book is spent investigating physical realizations of quantum computers, encoders
and decoders; including photonic quantum realization, cavity quantum electrodynamics, and ion traps In-depth
analysis of the design and realization of a quantum information processing and quantum error correction circuits
This fully up-to-date new edition will be of use to engineers, computer scientists, optical engineers, physicists and
mathematicians. A self-contained introduction to quantum information processing, and quantum error correction
Integrates quantum information processing, quantum computing, and quantum error correction Describes the
latest trends in the quantum information processing, quantum error correction and quantum computing Presents
the basic concepts of quantum mechanics In-depth presentation of the design and realization of a quantum
information processing and quantum error correction circuit
Elements of Quantum Computing Oct 29 2019 A quantum computer is a computer based on a computational
model which uses quantum mechanics, which is a subfield of physics to study phenomena at the micro level.
There has been a growing interest on quantum computing in the 1990's and some quantum computers at the
experimental level were recently implemented. Quantum computers enable super-speed computation and can
solve some important problems whose solutions were regarded impossible or intractable with traditional
computers. This book provides a quick introduction to quantum computing for readers who have no backgrounds
of both theory of computation and quantum mechanics. “Elements of Quantum Computing” presents the history,
theories and engineering applications of quantum computing. The book is suitable to computer scientists,
physicists and software engineers.
Quantum Information Theory and Quantum Statistics May 05 2020 This concise and readable book addresses
primarily readers with a background in classical statistical physics and introduces quantum mechanical notions as
required. Conceived as a primer to bridge the gap between statistical physics and quantum information, it
emphasizes concepts and thorough discussions of the fundamental notions and prepares the reader for deeper
studies, not least through a selection of well chosen exercises.
A Short Introduction to Quantum Information and Quantum Computation Jun 29 2022 This undergraduate
book, first published in 2006, introduces quantum information and computation for physicists, mathematicians and
computer scientists.
Introduction to the Theory of Quantum Information Processing May 29 2022 Introduction to the Theory of
Quantum Information Processing provides the material for a one-semester graduate level course on quantum
information theory and quantum computing for students who have had a one-year graduate course in quantum
mechanics. Many standard subjects are treated, such as density matrices, entanglement, quantum maps,
quantum cryptography, and quantum codes. Also included are discussions of quantum machines and quantum
walks. In addition, the book provides detailed treatments of several underlying fundamental principles of quantum
theory, such as quantum measurements, the no-cloning and no-signaling theorems, and their consequences.
Problems of various levels of difficulty supplement the text, with the most challenging problems bringing the
reader to the forefront of active research. This book provides a compact introduction to the fascinating and rapidly
evolving interdisciplinary field of quantum information theory, and it prepares the reader for doing active research
in this area.
Quantum Information Theory Mar 03 2020 This graduate textbook provides a unified view of quantum
information theory. Clearly explaining the necessary mathematical basis, it merges key topics from both
information-theoretic and quantum- mechanical viewpoints and provides lucid explanations of the basic results.
Thanks to this unified approach, it makes accessible such advanced topics in quantum communication as
quantum teleportation, superdense coding, quantum state transmission (quantum error-correction) and quantum
encryption. Since the publication of the preceding book Quantum Information: An Introduction, there have been
tremendous strides in the field of quantum information. In particular, the following topics – all of which are
addressed here – made seen major advances: quantum state discrimination, quantum channel capacity, bipartite

and multipartite entanglement, security analysis on quantum communication, reverse Shannon theorem and
uncertainty relation. With regard to the analysis of quantum security, the present book employs an improved
method for the evaluation of leaked information and identifies a remarkable relation between quantum security
and quantum coherence. Taken together, these two improvements allow a better analysis of quantum state
transmission. In addition, various types of the newly discovered uncertainty relation are explained. Presenting a
wealth of new developments, the book introduces readers to the latest advances and challenges in quantum
information. To aid in understanding, each chapter is accompanied by a set of exercises and solutions.
Quantum Information Jul 07 2020 This book gives an overview for practitioners and students of quantum physics
and information science. It provides ready access to essential information on quantum information processing and
communication, such as definitions, protocols and algorithms. Quantum information science is rarely found in
clear and concise form. This book brings together this information from its various sources. It allows researchers
and students in a range of areas including physics, photonics, solid-state electronics, nuclear magnetic resonance
and information technology, in their applied and theoretical branches, to have this vital material directly at hand.
Introduction to Quantum Information Science Dec 12 2020 This book presents the basics of quantum information,
e.g., foundation of quantum theory, quantum algorithms, quantum entanglement, quantum entropies, quantum
coding, quantum error correction and quantum cryptography. The required knowledge is only elementary calculus
and linear algebra. This way the book can be understood by undergraduate students. In order to study quantum
information, one usually has to study the foundation of quantum theory. This book describes it from more an
operational viewpoint which is suitable for quantum information while traditional textbooks of quantum theory lack
this viewpoint. The current book bases on Shor's algorithm, Grover's algorithm, Deutsch-Jozsa's algorithm as
basic algorithms. To treat several topics in quantum information, this book covers several kinds of information
quantities in quantum systems including von Neumann entropy. The limits of several kinds of quantum information
processing are given. As important quantum protocols, this book contains quantum teleportation, quantum dense
coding, quantum data compression. In particular conversion theory of entanglement via local operation and
classical communication are treated too. This theory provides the quantification of entanglement, which coincides
with von Neumann entropy. The next part treats the quantum hypothesis testing. The decision problem of two
candidates of the unknown state are given. The asymptotic performance of this problem is characterized by
information quantities. Using this result, the optimal performance of classical information transmission via noisy
quantum channel is derived. Quantum information transmission via noisy quantum channel by quantum error
correction are discussed too. Based on this topic, the secure quantum communication is explained. In particular,
the quantification of quantum security which has not been treated in existing book is explained. This book treats
quantum cryptography from a more practical viewpoint.
Classical and Quantum Information May 17 2021 A new discipline, Quantum Information Science, has
emerged in the last two decades of the twentieth century at the intersection of Physics, Mathematics, and
Computer Science. Quantum Information Processing is an application of Quantum Information Science which
covers the transformation, storage, and transmission of quantum information; it represents a revolutionary
approach to information processing. Classical and Quantum Information covers topics in quantum computing,
quantum information theory, and quantum error correction, three important areas of quantum information
processing. Quantum information theory and quantum error correction build on the scope, concepts,
methodology, and techniques developed in the context of their close relatives, classical information theory and
classical error correcting codes. Presents recent results in quantum computing, quantum information theory, and
quantum error correcting codes Covers both classical and quantum information theory and error correcting codes
The last chapter of the book covers physical implementation of quantum information processing devices Covers
the mathematical formalism and the concepts in Quantum Mechanics critical for understanding the properties and
the transformations of quantum information
Quantum Information Processing with Finite Resources Sep 28 2019 This book provides the reader with the
mathematical framework required to fully explore the potential of small quantum information processing devices.
As decoherence will continue to limit their size, it is essential to master the conceptual tools which make such
investigations possible. A strong emphasis is given to information measures that are essential for the study of
devices of finite size, including Rényi entropies and smooth entropies. The presentation is self-contained and
includes rigorous and concise proofs of the most important properties of these measures. The first chapters will
introduce the formalism of quantum mechanics, with particular emphasis on norms and metrics for quantum
states. This is necessary to explore quantum generalizations of Rényi divergence and conditional entropy,
information measures that lie at the core of information theory. The smooth entropy framework is discussed next
and provides a natural means to lift many arguments from information theory to the quantum setting. Finally

selected applications of the theory to statistics and cryptography are discussed. The book is aimed at graduate
students in Physics and Information Theory. Mathematical fluency is necessary, but no prior knowledge of
quantum theory is required.
Quantum Information, Computation and Communication Aug 20 2021 Quantum physics allows entirely new
forms of computation and cryptography, which could perform tasks currently impossible on classical devices,
leading to an explosion of new algorithms, communications protocols and suggestions for physical
implementations of all these ideas. As a result, quantum information has made the transition from an exotic
research topic to part of mainstream undergraduate courses in physics. Based on years of teaching experience,
this textbook builds from simple fundamental concepts to cover the essentials of the field. Aimed at physics
undergraduate students with a basic background in quantum mechanics, it guides readers through theory and
experiment, introducing all the central concepts without getting caught up in details. Worked examples and
exercises make this useful as a self-study text for those who want a brief introduction before starting on more
advanced books. Solutions are available online at www.cambridge.org/9781107014466.
Problems and Solutions in Quantum Computing and Quantum Information Mar 15 2021 CONTENIDO:
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 - Swapping and cloning - Hamilton operators.
The Theory of Quantum Information Jul 31 2022 Formal development of the mathematical theory of quantum
information with clear proofs and exercises. For graduate students and researchers.
Quantum Information Theory Apr 03 2020 This graduate textbook provides a unified view of quantum
information theory. Clearly explaining the necessary mathematical basis, it merges key topics from both
information-theoretic and quantum- mechanical viewpoints and provides lucid explanations of the basic results.
Thanks to this unified approach, it makes accessible such advanced topics in quantum communication as
quantum teleportation, superdense coding, quantum state transmission (quantum error-correction) and quantum
encryption. Since the publication of the preceding book Quantum Information: An Introduction, there have been
tremendous strides in the field of quantum information. In particular, the following topics – all of which are
addressed here – made seen major advances: quantum state discrimination, quantum channel capacity, bipartite
and multipartite entanglement, security analysis on quantum communication, reverse Shannon theorem and
uncertainty relation. With regard to the analysis of quantum security, the present book employs an improved
method for the evaluation of leaked information and identifies a remarkable relation between quantum security
and quantum coherence. Taken together, these two improvements allow a better analysis of quantum state
transmission. In addition, various types of the newly discovered uncertainty relation are explained. Presenting a
wealth of new developments, the book introduces readers to the latest advances and challenges in quantum
information. To aid in understanding, each chapter is accompanied by a set of exercises and solutions.
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