Quantum Computing For
Computer Scientists

GETTING THE BookS QUANTUM CoMPUTING FOR COMPUTER SCIENTISTS NOW IS
NOT TYPE OF INSPIRING MEANS. YOU COULD NOT UNAIDED GOING ONCE EBOOK
COLLECTION OR LIBRARY OR BORROWING FROM YOUR ASSOCIATES TO READ THEM.
THIS IS AN ENTIRELY SIMPLE MEANS TO SPECIFICALLY ACQUIRE LEAD BY ON-LINE.
THIS ONLINE STATEMENT QUANTUM CoMPUTING FOR COMPUTER SCIENTISTS CAN
BE ONE OF THE OPTIONS TO ACCOMPANY YOU IN THE SAME WAY AS HAVING NEW

TIME.

IT WILL NOT WASTE YOUR TIME. UNDERTAKE ME, THE E-BOOK WILL
UNCONDITIONALLY TUNE YOU SUPPLEMENTARY EVENT TO READ. JUST INVEST TINY
GET OLDER TO LOG ON THIS ON-LINE MESSAGE QUANTUM COMPUTING FOR
COMPUTER SCIENTISTS AS WELL AS REVIEW THEM WHEREVER YOU ARE NOW.

QUANTUM COMPUTING - KULDEEP
SINGH KaswaN 2023-05-09

A HELPFUL INTRODUCTION TO ALL
ASPECTS OF QUANTUM COMPUTING
QUANTUM COMPUTING IS A FIELD
COMBINING QUANTUM MECHANICS—THE
PHYSICAL SCIENCE OF NATURE AT THE
SCALE OF ATOMS AND SUBATOMIC
PARTICLES— AND INFORMATION SCIENCE.
\W/HERE ORDINARY COMPUTING USES
BITS, LOGICAL VALUES WHOSE
POSITION CAN EITHER BE O OR 1,
QUANTUM COMPUTING IS BUILT AROUND
QUBITS, A FUNDAMENTAL UNIT OF
QUANTUM INFORMATION WHICH CAN
EXIST IN A SUPERPOSITION OF BOTH
STATES. AS QUANTUM COMPUTERS ARE
ABLE TO COMPLETE CERTAIN KINDS OF
FUNCTIONS MORE ACCURATELY AND

EFFICIENTLY THAN COMPUTERS BUILT ON
CLASSICAL BINARY LOGIC, QUANTUM
COMPUTING IS AN EMERGING FRONTIER
WHICH PROMISES TO REVOLUTIONIZE
INFORMATION SCIENCE AND ITS
APPLICATIONS. THIS BOOK PROVIDES A
CONCISE, ACCESSIBLE INTRODUCTION
TO QUANTUM COMPUTING. |T BEGINS BY
INTRODUCING THE ESSENTIALS OF
QUANTUM MECHANICS THAT
INFORMATION AND COMPUTER
SCIENTISTS REQUIRE, BEFORE MOVING
TO DETAILED DISCUSSIONS OF
QUANTUM COMPUTING IN THEORY AND
PRACTICE. AS QUANTUM COMPUTING
BECOMES AN EVER-GREATER PART OF
THE GLOBAL INFORMATION TECHNOLOGY
LANDSCAPE, THE KNOWLEDGE IN
QUANTUM COMPUTING WILL POSITION
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READERS TO JOIN A VITAL AND HIGHLY
MARKETABLE FIELD OF RESEARCH AND
DEVELOPMENT. THE BOOK’S READERS
WILL ALSO FIND: DETAILED DIAGRAMS
AND ILLUSTRATIONS THROUGHOUT A
BROADLY APPLICABLE QUANTUM
ALGORITHM THAT IMPROVES ON THE
BEST-KNOWN CLASSICAL ALGORITHMS
FOR A WIDE RANGE OF PROBLEMS IN-
DEPTH DISCUSSION OF ESSENTIAL
TOPICS INCLUDING KEY DISTRIBUTION,
CLUSTER STATE QUANTUM COMPUTING,
SUPERCONDUCTING QUBITS, AND MORE
QUANTUM COMPUTING IS PERFECT FOR
ADVANCED UNDERGRADUATE AND
GRADUATE STUDENTS IN COMPUTER
SCIENCE, ENGINEERING, MATHEMATICS,
OR THE PHYSICAL SCIENCES, AS WELL
AS FOR RESEARCHERS AND ACADEMICS
AT THE INTERSECTION OF THESE FIELDS
WHO WANT A CONCISE REFERENCE.
RESEARCH ANTHOLOGY ON
ADVANCEMENTS IN QUANTUM
TECHNOLOGY - MANAGEMENT
ASSOCIATION, INFORMATION
Resources 202 1-03-19

QUANTUM TECHNOLOGY HAS ARRIVED
AS ONE OF THE MOST IMPORTANT NEW
TOPICS OF RESEARCH, AS IT IS THE
NEWEST WAY TO CREATE COMPUTING
POWER, HARNESS SECURE
COMMUNICATIONS, AND USE SENSITIVE
MEASUREMENT METHODS THAT SURPASS
THE CAPABILITIES OF MODERN
SUPERCOMPUTERS. |F SUCCESSFULLY
DEVELOPED, QUANTUM COMPUTERS AND
TECHNOLOGY WILL BE ABLE TO PERFORM
ALGORITHMS AT IMPRESSIVELY QUICK
RATES AND SOLVE PROBLEMS THAT
\WERE PREVIOUSLY DEEMED IMPOSSIBLE.

THIS TECHNOLOGY WILL DISRUPT
WHAT IS ALREADY KNOWN ABOUT
COMPUTING AND WILL BE ABLE TO
REACH NEW HEIGHTS, SPEEDS, AND
PROBLEM-SOLVING CAPABILITIES NOT
YET SEEN. BEYOND ITS INHERENT
BENEFITS COMES THE FACT THAT
QUANTUM TECHNOLOGY WILL CREATE
IMPROVEMENTS IN MANY EVERYDAY
GADGETS AS WELL, SPANNING MANY
INDUSTRIES. THE RESEARCH
ANTHOLOGY ON ADVANCEMENTS IN
QUANTUM TECHNOLOGY PRESENTS THE
LATEST DISCOVERIES IN QUANTUM
TECHNOLOGY ITSELF ALONG WITH
PROVIDING ITS ESSENTIAL USES,
APPLICATIONS, AND TECHNOLOGIES
THAT WILL IMPACT COMPUTING IN
MODERN TIMES AND FAR INTO THE
FUTURE. ALONG WITH THIS OVERVIEW
COMES A LOOK AT QUANTUM
TECHNOLOGY IN MANY DIFFERENT FIELDS
SUCH AS HEALTHCARE,
COMMUNICATIONS, AVIATION,
AUTOMOTIVE, FORECASTING, AND MORE.
THESE INDUSTRIES WILL BE LOOKED AT
FROM THE PERSPECTIVE OF DATA
ANALYTICS, PATTERN MATCHING,
CRYPTOGRAPHY, ALGORITHMS, AND
MORE. THIS BOOK IS ESSENTIAL FOR
COMPUTER SCIENTISTS, ENGINEERS,
PROFESSIONALS, RESEARCHERS,
STUDENTS, AND PRACTITIONERS
INTERESTED IN THE LATEST
INFORMATION ON QUANTUM
TECHNOLOGY.

QuANTUM COMPUTING - NATIONAL
ACADEMIES OF SCIENCES, ENGINEERING,
AND MepiciNe 2019-04-27
QUANTUM MECHANICS, THE SUBFIELD OF
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PHYSICS THAT DESCRIBES THE BEHAVIOR
OF VERY SMALL (QUANTUM)
PARTICLES, PROVIDES THE BASIS FOR A
NEW PARADIGM OF COMPUTING. FIRST
PROPOSED IN THE 1980s AS A WAY
TO IMPROVE COMPUTATIONAL
MODELING OF QUANTUM SYSTEMS, THE
FIELD OF QUANTUM COMPUTING HAS
RECENTLY GARNERED SIGNIFICANT
ATTENTION DUE TO PROGRESS IN
BUILDING SMALL-SCALE DEVICES.
HOWEVER, SIGNIFICANT TECHNICAL
ADVANCES WILL BE REQUIRED BEFORE A
LARGE-SCALE, PRACTICAL QUANTUM
COMPUTER CAN BE ACHIEVED.
QUANTUM COMPUTING: PROGRESS AND
PROSPECTS PROVIDES AN
INTRODUCTION TO THE FIELD, INCLUDING
THE UNIQUE CHARACTERISTICS AND
CONSTRAINTS OF THE TECHNOLOGY,
AND ASSESSES THE FEASIBILITY AND
IMPLICATIONS OF CREATING A
FUNCTIONAL QUANTUM COMPUTER
CAPABLE OF ADDRESSING REAL-\WORLD
PROBLEMS. THIS REPORT CONSIDERS
HARDWARE AND SOFT\W ARE
REQUIREMENTS, QUANTUM ALGORITHMS,
DRIVERS OF ADVANCES IN QUANTUM
COMPUTING AND QUANTUM DEVICES,
BENCHMARKS ASSOCIATED WITH
RELEVANT USE CASES, THE TIME AND
RESOURCES REQUIRED, AND HOW TO
ASSESS THE PROBABILITY OF SUCCESS.
FRONTIERS OF ENGINEERING - NATIONAL
ACADEMY OF ENGINEERING
2019-02-28

THIS VOLUME PRESENTS PAPERS ON THE
TOPICS COVERED AT THE NATIONAL
ACADEMY OF ENGINEERING'S 2018 US
FRONTIERS OF ENGINEERING SYMPOSIUM.

EVERY YEAR THE SYMPOSIUM BRINGS
TOGETHER 100 OUTSTANDING YOUNG
LEADERS IN ENGINEERING TO SHARE THEIR
CUTTING-EDGE RESEARCH AND
INNOVATIONS IN SELECTED AREAS. THE
2018 SYMPOSIUM WAS HELD
SEPTEMBER 5-7 AND HOSTED BY MIT
LINCOLN LABORATORY IN LEXINGTON,
MASSACHUSETTS. THE INTENT OF THIS
BOOK IS TO CONVEY THE EXCITEMENT
OF THIS UNIQUE MEETING AND TO
HIGHLIGHT INNOVATIVE DEVELOPMENTS
IN ENGINEERING RESEARCH AND
TECHNICAL \WORK.

CoMPUTER SCIENCE - EDWARD K. BLUM
2011-12-02

CoMPUTER SCIENCE: THE HARDWARE,
SOFTWARE AND HEART OF |T FOCUSES
ON THE DEEPER ASPECTS OF THE TWO
RECOGNIZED SUBDIVISIONS OF
COMPUTER SCIENCE, SOFTWARE AND
HARDWARE. THESE SUBDIVISIONS ARE
SHOWN TO BE CLOSELY INTERRELATED
AS A RESULT OF THE STORED-PROGRAM
CONCEPT. COMPUTER SCIENCE: THE
HARDWARE, SOFTWARE AND HEART OF
IT INCLUDES CERTAIN CLASSICAL
THEORETICAL COMPUTER SCIENCE
TOPICS SUCH AS UNsoLVABILITY (E.G.
THE HALTING PROBLEM) AND
UnpecioABILITY (£.G. GODEL’s
INCOMPLETENESS THEOREM) THAT
TREAT PROBLEMS THAT EXIST UNDER
THE CHURCH-TURING THESIS OF
COMPUTATION. THESE PROBLEM TOPICS
EXPLAIN INHERENT LIMITS LYING AT THE
HEART OF SOFTWARE, AND IN EFFECT
DEFINE BOUNDARIES BEYOND WHICH
COMPUTER SCIENCE PROFESSIONALS
CANNOT GO BEYOND. NEWER TOPICS
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SUCH AS CLoup COMPUTING ARE ALSO
COVERED IN THIS BOOK. AFTER A
SURVEY OF TRADITIONAL PROGRAMMING
LANGUAGES (E.G. FORTRAN AND C++),
A NEW KIND OF COMPUTER
PROGRAMMING FOR
PARALLEL/DISTRIBUTED COMPUTING IS
PRESENTED USING THE MESSAGE-PASSING
PARADIGM WHICH IS AT THE HEART OF
LARGE CLUSTERS OF COMPUTERS. THIS
LEADS TO DESCRIPTIONS OF CURRENT
HARDW ARE PLATFORMS FOR LARGE-
SCALE COMPUTING, SUCH AS CLUSTERS
OF AS MANY AS ONE THOUSAND WHICH
ARE THE NEW GENERATION OF
SUPERCOMPUTERS. THIS ALSO LEADS
TO A CONSIDERATION OF FUTURE
QUANTUM COMPUTERS AND A POSSIBLE
ESCAPE FROM THE CHURCH- TURING
THESIS TO A NEW COMPUTATION
PARADIGM. THE BOOK’S HISTORICAL
CONTEXT IS ESPECIALLY HELPFUL
DURING THIS, THE CENTENARY OF
TURING'S BIRTH. ALAN TURING IS
WIDELY REGARDED AS THE FATHER OF
COMPUTER SCIENCE, SINCE MANY
CONCEPTS IN BOTH THE HARDW ARE AND
SOFTWARE OF COMPUTER SCIENCE CAN
BE TRACED TO HIS PIONEERING
RESEARCH. TURING WAS A MULTI-
FACETED MATHEMATICIAN-ENGINEER AND
WAS ABLE TO WORK ON BOTH
CONCRETE AND ABSTRACT LEVELS. THIS
BOOK SHOWS HOW THESE TWO
SEEMINGLY DISPARATE ASPECTS OF
COMPUTER SCIENCE ARE INTIMATELY
RELATED. FURTHER, THE BOOK TREATS
THE THEORETICAL SIDE OF COMPUTER
SCIENCE AS WELL, WHICH ALSO DERIVES
FROM TURING'S RESEARCH. COMPUTER

ScIeNCE: THE HARDWARE, SOFT W ARE
AND HEART OF |T IS DESIGNED AS A
PROFESSIONAL BOOK FOR
PRACTITIONERS AND RESEARCHERS
WORKING IN THE RELATED FIELDS OF
QuaNTUM CoMPUTING, CLOUD
CoMPUTING, COMPUTER NETWORKING,
AS WELL AS NON-SCIENTIST READERS.
ADVANCED-LEVEL AND UNDERGRADUATE
STUDENTS CONCENTRATING ON
COMPUTER SCIENCE, ENGINEERING AND
MATHEMATICS WILL ALSO FIND THIS
BOOK USEFUL.

QuANTUM CoMPUTING FOR COMPUTER
SCIENTISTS - NOSON S. Y ANOFSKY
2014-05-14

FINALLY, A TEXTBOOK THAT EXPLAINS
QUANTUM COMPUTING USING
TECHNIQUES AND CONCEPTS FAMILIAR
TO COMPUTER SCIENTISTS.

MiNDS, MACHINES, AND THE

MUL TIVERSE - JULIAN BROWN
2002-04-05

THE IMMINENT ARRIVAL OF THE
QUANTUM COMPUTER, MILLIONS OF
TIMES FASTER THAN TODAY'S
COMPUTERS, PROMISES TO LAUNCH A
SCIENTIFIC GOLD RUSH OF THE NEW
MILLENNIUM. AFTER CONSULTING WITH
BOTH THE COMPUTER’S DEBUNKERS AND
THE LEADING MINDS BEHIND THE
BREAKTHROUGH, BROWN EXPLAINS THE
QUANTUM COMPUTER'S DEVELOPMENT
THUS FAR.

QuANTUM COMPUTER SYSTEMS:
ReSEARCH FOR NOISY INTERMEDIATE-
ScALE QUANTUM COMPUTERS -
YoNGsHAN DINGg 2020-06-17

THIS BOOK TARGETS COMPUTER
SCIENTISTS AND ENGINEERS WHO ARE
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FAMILIAR WITH CONCEPTS IN CLASSICAL
COMPUTER SYSTEMS BUT ARE CURIOUS
TO LEARN THE GENERAL ARCHITECTURE
OF QUANTUM COMPUTING SYSTEMS. T
GIVES A CONCISE PRESENTATION OF
THIS NEW PARADIGM OF COMPUTING
FROM A COMPUTER SYSTEMS' POINT OF
VIEW WITHOUT ASSUMING ANY
BACKGROUND IN QUANTUM MECHANICS.
AS SUCH, IT IS DIVIDED INTO TWO
PARTS. THE FIRST PART OF THE BOOK
PROVIDES A GENTLE OVERVIEW ON THE
FUNDAMENTAL PRINCIPLES OF THE
QUANTUM THEORY AND THEIR
IMPLICATIONS FOR COMPUTING. THE
SECOND PART IS DEVOTED TO STATE-
OF-THE-ART RESEARCH IN DESIGNING
PRACTICAL QUANTUM PROGRAMS,
BUILDING A SCALABLE SOFTWARE
SYSTEMS STACK, AND CONTROLLING
QUANTUM HARDW ARE COMPONENTS.
MOST CHAPTERS END WITH A SUMMARY
AND AN OUTLOOK FOR FUTURE
DIRECTIONS. THIS BOOK CELEBRATES
THE REMARKABLE PROGRESS THAT
SCIENTISTS ACROSS DISCIPLINES HAVE
MADE IN THE PAST DECADES AND
REVEALS WHAT ROLES COMPUTER
SCIENTISTS AND ENGINEERS CAN PLAY
TO ENABLE PRACTICAL-SCALE
QUANTUM COMPUTING.

QUANTUM INFORMATION - GERNOT
ALeer 2003-07-01

A SELF-CONTAINED INTRODUCTION TO
THE BASIC THEORETICAL CONCEPTS,
EXPERIMENT AL 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 MACHINE LEARNING - PETER
WiTTEk 2014-09-10

QUANTUM MACHINE LEARNING BRIDGES
THE GAP BETWEEN ABSTRACT
DEVELOPMENTS IN QUANTUM
COMPUTING AND THE APPLIED RESEARCH
ON MACHINE LEARNING. PARING DOWN
THE COMPLEXITY OF THE DISCIPLINES
INVOLVED, IT FOCUSES ON PROVIDING A
SYNTHESIS THAT EXPLAINS THE MOST
IMPORTANT MACHINE LEARNING
ALGORITHMS IN A QUANTUM
FRAMEWORK. THEORETICAL ADVANCES
IN QUANTUM COMPUTING ARE HARD TO
FOLLOW FOR COMPUTER SCIENTISTS,
AND SOMETIMES EVEN FOR RESEARCHERS
INVOLVED IN THE FIELD. THE LACK OF A
STEP-BY-STEP GUIDE HAMPERS THE
BROADER UNDERSTANDING OF THIS
EMERGENT INTERDISCIPLINARY BODY OF
RESEARCH. QUANTUM MACHINE
LEARNING SETS THE SCENE FOR A DEEPER
UNDERSTANDING OF THE SUBJECT FOR
READERS OF DIFFERENT BACKGROUNDS.
THE AUTHOR HAS CAREFULLY
CONSTRUCTED A CLEAR COMPARISON
OF CLASSICAL LEARNING ALGORITHMS
AND THEIR QUANTUM COUNTERPARTS,
THUS MAKING DIFFERENCES IN
COMPUTATIONAL COMPLEXITY AND
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LEARNING PERFORMANCE APPARENT. THIS
BOOK SYNTHESIZES OF A BROAD ARRAY
OF RESEARCH INTO A MANAGEABLE AND
CONCISE PRESENTATION, WITH
PRACTICAL EXAMPLES AND
APPLICATIONS. BRIDGES THE GAP
BETWEEN ABSTRACT DEVELOPMENTS IN
QUANTUM COMPUTING WITH THE
APPLIED RESEARCH ON MACHINE
LEARNING PROVIDES THE THEORETICAL
MINIMUM OF MACHINE LEARNING,
QUANTUM MECHANICS, AND QUANTUM
COMPUTING GIVES STEP-BY-STEP
GUIDANCE TO A BROADER
UNDERSTANDING OF THIS EMERGENT
INTERDISCIPLINARY BODY OF RESEARCH
QUANTUM WALKkS FOorR COMPUTER
SCIENTISTS - SALVADOR VENEGAS-
ANDRACA 2022-05-31

QUANTUM COMPUTATION, ONE OF THE
LATEST JOINT VENTURES BETWEEN
PHYSICS AND THE THEORY OF
COMPUTATION, IS A SCIENTIFIC FIELD
WHOSE MAIN GOALS INCLUDE THE
DEVELOPMENT OF HARDW ARE AND
ALGORITHMS BASED ON THE QUANTUM
MECHANICAL PROPERTIES OF THOSE
PHYSICAL SYSTEMS USED TO IMPLEMENT
SUCH ALGORITHMS. SOLVING DIFFICULT
TASKS (FOR EXAMPLE, THE
SATISFIABILITY PROBLEM AND OTHER
NP-COMPLETE PROBLEMS) REQUIRES THE
DEVELOPMENT OF SOPHISTICATED
ALGORITHMS, MANY OFWHICH EMPLOY
STOCHASTIC PROCESSES AS THEIR
MATHEMATICAL BASIS. DISCRETE
RANDOM WALKS ARE A POPULAR CHOICE
AMONG THOSE STOCHASTIC PROCESSES.
INSPIRED ON THE SUCCESS OF DISCRETE
RANDOM WALKS IN ALGORITHM

DEVELOPMENT, QUANTUM WALKS, AN
EMERGING FIELD OF QUANTUM
COMPUTATION, IS A GENERALIZATION
OF RANDOM WALKS INTO THE QUANTUM
MECHANICAL WORLD. THE PURPOSE OF
THIS LECTURE IS TO PROVIDE A CONCISE
YET COMPREHENSIVE INTRODUCTION TO
QUANTUM WALKS. T ABLE OF
CONTENTS: INTRODUCTION / QUANTUM
MEecHANICS | THEORY OF
CoMpUTATION / CLASSICAL RANDOM
W aLks / QUANTUM W ALks /
COMPUTER SCIENCE AND QUANTUM

W ALks / CONCLUSIONS

QUANTUM COMPUTATION AND

QUANTUM INFORMATION - MICHAEL A.

NieLsen 2010-12-09

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 TOTH 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. |T CONCLUDES WITH
AN IN-DEPTH TREATMENT OF QUANTUM
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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.

FRONTIERS IN QUANTUM COMPUTING -
Luicl MAXMILIAN CALIGIURI 2020-10
QUANTUM COMPUTING IS AN EVER-
INCREASING FIELD OF INTEREST BOTH
FROM A CONCEPTUAL AND APPLIED
STANDPOINT. QUANTUM COMPUTING,
BELONGING TO THE SO CALLED
“QUANTUM INFORMATION SCIENCE”, IS
FOUNDED ON THE PRINCIPLES OF
QUANTUM MECHANICS AND
INFORMATION SCIENCE. QUANTUM
MECHANICS HAS RADICALLY CHANGED
OUR VISION AND UNDERSTANDING OF
THE PHYSICAL REALITY AND HAS HAD
ALSO AN ENORMOUS TECHNOLOGICAL
AND SOCIETAL IMPACT. ON THE OTHER
HAND, THE DEVELOPING OF INFORMATION
THEORY, INCLUDING COMPUTER SCIENCE
AND COMMUNICATIONS THEORY , MADE
POSSIBLE THE INFORMATION
“REVOLUTION” WHICH HAD A DEEP
IMPACT ON OUR EVERYDAY LIFE.
QUANTUM COMPUTING THEN RELATES
TO THE POSSIBILITY TO REPRESENT,
PROCESS AND MANIPULATE
INFORMATION BY USING THE PRINCIPLES
OF QUANTUM MECHANICS. APART THE
THEORETICAL IMPORTANCE OF
QUANTUM COMPUTING TO FURTHER
UNDERSTAND THE QUANTUM
MECHANICAL BEHAVIOR OF PHYSICAL

SYSTEMS AND THE PHYSICAL
FOUNDATION OF INFORMATION ITSELF
AT THE MOST ELEMENTARY LEVEL,
PROBABLY THE MOST INTERESTING
FEATURE OF QUANTUM COMPUTING IS
RELATED TO THE POSSIBILITY TO
DESIGN AND REALIZE AN ACTUAL
QUANTUM COMPUTER WHICH
PROCESSES INFORMATION IN THE FORM
OF QUANTUM-BITS OR QUBITS. THE
GREAT INTEREST OF SCIENTIFIC
COMMUNITY IN THE REALIZATION OF
SUCH DEVICES MAINLY CONCERNS THE
COMMON BELIEVE THEY COULD BE
ENORMOUSLY FASTER THAN THEIR
CLASSICAL COUNTERPARTS SO
ALLOWING THEIR EMPLOYMENT IN ALL
THE APPLIED FIELDS WHERE
COMPUTATIONAL POWER IS A KEY
FEATURE. FURTHERMORE, THE STUDY OF
QuUANTUM COMPUTING, BOTH AT THE
PHYSICAL AND COMPUTATIONAL LEVEL,
WOULD BE VERY IMPORTANT FOR A
DEEPER UNDERSTANDING OF THE
QUANTUM BEHAVIOR OF A VERY WIDE
RANGE OF PHYSICAL SYSTEMS
INCLUDING CONDENSED MATTER, LIVING
SYSTEMS, ELEMENTARY PARTICLES,
ASTROPHYSICAL STRUCTURES AND SO
ON. DESPITE THE GENERAL THEORETICAL
BASIS OF QUANTUM COMPUTING ARE
SUFFICIENTLY UNDERSTOOD, THE
ACTUAL REALIZATION OF A GENERAL -
PURPOSE AND REALLY USABLE
QUANTUM COMPUTER HAS POSED GREAT
DIFFICULTIES SO FAR, MAINLY RELATED
TO THE ISSUE OF “QUANTUM
DECOHERENCE”, THE COMPUTATIONAL
SPEED AND SCALABILITY MANY OF
WHICH STILL REMAIN SUBSTANTIALLY
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UNSOLVED. THIS VOLUME DOESN'T
MEAN TO REPRESENT A COMPLETE OR A
BEGINNER GUIDE TO QUANTUM
COMPUTING BUT HAS THE AIM TO
PRESENT SOME OF ITS MOST
INTERESTING AND FASCINATING
DEVELOPMENTS IN DIFFERENT FRONTIER
AREAS RELATED TO BOTH THEORETICAL
AND APPLIED ASPECTS, SUCH, FOR
EXAMPLE, THE POSSIBILITY TO REALIZE
A QUANTUM SUPERFAST
“HYPERCOMPUTING” SYSTEM USING
WATER MOLECULES AS PHYSICAL
SUBSTRATE TO PROCESS, STORAGE AND
RETRIEVE INFORMATION; THE
CONNECTION BETWEEN QUANTUM
COMPUTERS AND QUANTUM GRAVITY;
THE DEVELOPMENT OF AN
“INSTANTANEOUS QUANTUM COMPUTER
ALGORITHM": THE REALIZATION OF A
UNIVERSAL QUANTUM COMPUTER, OF A
BRAIN-LIKE QUANTUM SUPERCOMPUTER
AND MANY OTHERS FRONTIERS TOPICS.
THE TARGET AUDIENCE OF THIS BOOK IS
THEN COMPOSED BY SCIENTISTS AND
RESEARCHERS INTERESTED IN THE MOST
ADVANCED THEORETICAL AND APPLIED
DEVELOPMENTS OF QUANTUM
COMPUTATION AND QUANTUM
INFORMATION.

QuANTUM COMPUTING FOR
PROGRAMMERS - ROBERT HUNDT
2022-03-31

T AKES READERS FROM THE BASICS TO
DETAILED DERIVATIONS AND OPEN-
SOURCE IMPLEMENTATIONS OF MORE
THAN 25 FUNDAMENTAL QUANTUM
ALGORITHMS.

A SHORTCUT THROUGH TIME - GEORGE
JoHnson 2004-02-10

IN THIS REMARKABLY ILLUSTRATIVE AND
THOROUGHLY ACCESSIBLE LOOK AT ONE
OF THE MOST INTRIGUING FRONTIERS IN
SCIENCE AND COMPUTERS, AW ARD-
WINNING NEW YORK TIMES WRITER
(GEORGE JOHNSON REVEALS THE
FASCINATING WORLD OF QUANTUM
COMPUTING—THE HOLY GRAIL OF
SUPER COMPUTERS WHERE THE
COMPUTING POWER OF SINGLE ATOMS IS
HARNASSED TO CREATE MACHINES
CAPABLE OF ALMOST UNIMAGINABLE
CALCULATIONS IN THE BLINK OF AN EYE.
AS COMPUTER CHIPS CONTINUE TO
SHRINK IN SIZE, SCIENTISTS ANTICIPATE
THE END OF THE ROAD: A COMPUTER IN
WHICH EACH SWITCH IS COMPRISED OF
A SINGLE ATOM. SUCH A DEVICE WOULD
OPERATE UNDER A DIFFERENT SET OF
PHYSICAL LAWS: THE LAWS OF
QUANTUM MECHANICS. JOHNSON GENTLY
LEADS THE CURIOUS OUTSIDER
THROUGH THE SURPRISINGLY SIMPLE
IDEAS NEEDED TO UNDERSTAND THIS
DREAM, DISCUSSING THE CURRENT
STATE OF THE REVOLUTION, AND
ULTIMATELY ASSESSING THE AWESOME
POWER THESE MACHINES COULD HAVE
TO CHANGE OUR WORLD.

QuANTUM COMPUTING FOR BABIES -
CHris Ferrie 2018-04-02
“QuanTuM COMPUTING FOR BABIES IS
A COLORFULLY SIMPLE INTRODUCTION
TO THE MAGICAL WORLD OF QUANTUM
COMPUTERS. BABIES (AND GROWNUPS!)
WILL DISCOVER THE DIFFERENCE
BETWEEN BITS AND QUBITS AND HOW
QUANTUM COMPUTERS WILL CHANGE
OUR FUTURE" -~

PROGRAMMING THE UNIVERSE - SETH
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LLoyp 2007-03-13

IS THE UNIVERSE ACTUALLY A GIANT
QUANTUM COMPUTER? ACCORDING TO
SETH LLOYD, THE ANSWER IS YES. ALL
INTERACTIONS BETWEEN PARTICLES IN
THE UNIVERSE, LLOYD EXPLAINS,
CONVEY NOT ONLY ENERGY BUT ALSO
INFORMATION=IN OTHER WORDS,
PARTICLES NOT ONLY COLLIDE, THEY
COMPUTE. WHAT IS THE ENTIRE
UNIVERSE COMPUTING, ULTIMATELY?
“|TS OWN DYNAMICAL EVOLUTION,” HE
SAYS. “AS THE COMPUTATION
PROCEEDS, REALITY UNFOLDS.”
PROGRAMMING THE UNIVERSE, A
WONDERFULLY ACCESSIBLE BOOK,
PRESENTS AN ORIGINAL AND COMPELLING
VISION OF REALITY, REVEALING OUR
WORLD IN AN ENTIRELY NEW LIGHT.
AuToMATIC QUANTUM COMPUTER
PROGRAMMING - LEE SPECTOR
2006-04-18

AuToMATIC QUANTUM COMPUTER
PROGRAMMING PROVIDES AN
INTRODUCTION TO QUANTUM
COMPUTING FOR NON-PHYSICISTS, AS
WELL AS AN INTRODUCTION TO GENETIC
PROGRAMMING FOR NON-COMPUTER-
SCIENTISTS. THE BOOK EXPLORES
SEVERAL WAYS IN WHICH GENETIC
PROGRAMMING CAN SUPPORT
AUTOMATIC QUANTUM COMPUTER
PROGRAMMING AND PRESENTS DETAILED
DESCRIPTIONS OF SPECIFIC TECHNIQUES,
ALONG WITH SEVERAL EXAMPLES OF
THEIR HUMAN-COMPETITIVE
PERFORMANCE ON SPECIFIC PROBLEMS.
SOURCE CODE FOR THE AUTHOR’S
QGAME QUANTUM COMPUTER
SIMULATOR IS INCLUDED AS AN

APPENDIX, AND POINTERS TO
ADDITIONAL ONLINE RESOURCES FURNISH
THE READER WITH AN ARRAY OF TOOLS
FOR AUTOMATIC QUANTUM COMPUTER
PROGRAMMING.

QuANTUM COMPUTING SINCE
DEMOCRITUS - SCOTT AARONSON
2013-03-14

TAKES STUDENTS AND RESEARCHERS ON
A TOUR THROUGH SOME OF THE
DEEPEST IDEAS OF MATHS, COMPUTER
SCIENCE AND PHYSICS.

TECHNOLOGY RoOAD MAPPING FOR

QUANTUM COMPUTING AND

ENGINEERING - MISHRA, BRojO KISHORE

2022-03-25

QUANTUM COMPUTING IS RADICALLY
DIFFERENT FROM THE CONVENTIONAL
APPROACH OF TRANSFORMING BIT-
STRINGS FROM ONE SET OF ZEROS AND
ONES TO ANOTHER. W ITH QUANTUM
COMPUTING, EVERYTHING CHANGES. THE
PHYSICS USED TO UNDERSTAND BITS OF
INFORMATION AND THE DEVICES THAT
MANIPULATE THEM ARE VASTLY
DIFFERENT. (QUANTUM ENGINEERING IS A
REVOLUTIONARY APPROACH TO
QUANTUM TECHNOLOGY. TECHNOLOGY
RoAD MAPPING FOR QUANTUM
COMPUTING AND ENGINEERING EXPLORES
ALL THE ASPECTS OF QUANTUM
COMPUTING CONCEPTS, ENGINEERING,
TECHNOLOGIES, OPERATIONS, AND
APPLICATIONS FROM THE BASICS TO
FUTURE ADVANCEMENTS. COVERING
TOPICS SUCH AS MACHINE LEARNING,
QUANTUM SOFTWARE TECHNOLOGY,
AND TECHNOLOGY ROAD MAPPING, THIS
BOOK IS AN EXCELLENT RESOURCE FOR
DATA SCIENTISTS, ENGINEERS,
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STUDENTS AND PROFESSORS OF HIGHER
EDUCATION, COMPUTER SCIENTISTS,
RESEARCHERS, AND ACADEMICIANS.
MACHINE LEARNING WITH QUANTUM
COMPUTERS - MARIA SCHULD
2021-11-18

THIS BOOK OFFERS AN INTRODUCTION
INTO QUANTUM MACHINE LEARNING
RESEARCH, COVERING APPROACHES
THAT RANGE FROM “NEAR-TERM” TO
FAULT-TOLERANT QUANTUM MACHINE
LEARNING ALGORITHMS, AND FROM
THEORETICAL TO PRACTICAL
TECHNIQUES THAT HELP US
UNDERSTAND HOW QUANTUM
COMPUTERS CAN LEARN FROM DATA.
AMONG THE TOPICS DISCUSSED ARE
PARAMETERIZED QUANTUM CIRCUITS,
HYBRID OPTIMIZATION, DATA ENCODING,
QUANTUM FEATURE MAPS AND KERNEL
METHODS, QUANTUM LEARNING THEORY
AS WELL AS QUANTUM NEURAL
NETWORKS. THE BOOK AIMS AT AN
AUDIENCE OF COMPUTER SCIENTISTS
AND PHYSICISTS AT THE GRADUATE
LEVEL ONWARDS. THE SECOND EDITION
EXTENDS THE MATERIAL BEYOND
SUPERVISED LEARNING AND PUTS A
SPECIAL FOCUS ON THE DEVELOPMENTS
IN NEAR-TERM QUANTUM MACHINE
LEARNING SEEN OVER THE PAST FEW
YEARS.

QuUANTUM CoMPUTING FOR COMPUTER
SCENTISTS - NOSON S. Y ANOFSKY
2008-08-11

THE MULTIDISCIPLINARY FIELD OF
QUANTUM COMPUTING STRIVES TO
EXPLOIT SOME OF THE UNCANNY
ASPECTS OF QUANTUM MECHANICS TO
EXPAND OUR COMPUTATIONAL

1

HORIZONS. QUANTUM COMPUTING FOR
COMPUTER SCIENTISTS TAKES READERS
ON A TOUR OF THIS FASCINATING AREA
OF CUTTING-EDGE RESEARCH. WRITTEN
IN AN ACCESSIBLE YET RIGOROUS
FASHION, THIS BOOK EMPLOYS IDEAS
AND TECHNIQUES FAMILIAR TO EVERY
STUDENT OF COMPUTER SCIENCE. THE
READER IS NOT EXPECTED TO HAVE ANY
ADVANCED MATHEMATICS OR PHYSICS
BACKGROUND. AFTER PRESENTING THE
NECESSARY PREREQUISITES, THE
MATERIAL IS ORGANIZED TO LOOK AT
DIFFERENT ASPECTS OF QUANTUM
COMPUTING FROM THE SPECIFIC
STANDPOINT OF COMPUTER SCIENCE.
THERE ARE CHAPTERS ON COMPUTER
ARCHITECTURE, ALGORITHMS,
PROGRAMMING LANGUAGES,
THEORETICAL COMPUTER SCIENCE,
CRYPTOGRAPHY, INFORMATION THEORY,
AND HARDWARE. THE TEXT HAS STEP-
BY-STEP EXAMPLES, MORE THAN TWO
HUNDRED EXERCISES WITH SOLUTIONS,
AND PROGRAMMING DRILLS THAT BRING
THE IDEAS OF QUANTUM COMPUTING
ALIVE FOR TODAY'S COMPUTER SCIENCE
STUDENTS AND RESEARCHERS.
ADIABATIC QUANTUM COMPUTATION
AND QUANTUM ANNEALING - CATHERINE
C. McGeocH 2014-07-01
ADIABATIC QUANTUM COMPUTATION
(AQCQC) Is AN ALTERNATIVE TO THE
BETTER-KNOWN GATE MODEL OF
QUANTUM COMPUTATION. THE TWO
MODELS ARE POLYNOMIALLY
EQUIVALENT, BUT OTHERWISE QUITE
DISSIMILAR: ONE PROPERTY THAT
DISTINGUISHES AQC FROM THE GATE
MODEL IS ITS ANALOG NATURE.
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QUANTUM ANNEALING (QA) DESCRIBES
A TYPE OF HEURISTIC SEARCH
ALGORITHM THAT CAN BE IMPLEMENTED
TO RUN IN THE "'NATIVE INSTRUCTION
SeT” ofF AN AQC PLATFORM. D-\W AVE
SYSTEMS INC. MANUFACTURES
{QUANTUM ANNEALING PROCESSOR
CHIPS} THAT EXPLOIT QUANTUM
PROPERTIES TO REALIZE QA
COMPUTATIONS IN HARDWARE. THE
CHIPS FORM THE CENTERPIECE OF A
NOVEL COMPUTING PLATFORM DESIGNED
TO SOLVE NP-HARD OPTIMIZATION
PROBLEMS. STARTING WITH A 16~
QUBIT PROTOTYPE ANNOUNCED IN
2007, THE COMPANY HAS LAUNCHED
AND SOLD INCREASINGLY LARGER
MODELS: THE 128-QuBIT D-WAVE
ONE SYSTEM WAS ANNOUNCED IN
20170 AND THE 512-QuBiT D-WAVE
TWO SYSTEM ARRIVED ON THE SCENE IN
2013. A 1,000-QusIT MODEL IS
EXPECTED TO BE AVAILABLE IN 20 14.
THIS MONOGRAPH PRESENTS AN
INTRODUCTORY OVERVIEW OF THIS
UNUSUAL AND RAPIDLY DEVELOPING
APPROACH TO COMPUTATION. WE
START WITH A SURVEY OF BASIC
PRINCIPLES OF QUANTUM COMPUTATION
AND WHAT IS KNOWN ABOUT THE AQC
MODEL AND THE QA ALGORITHM
PARADIGM. NEXT WE REVIEW THE D-

W/ AVE TECHNOLOGY STACK AND
DISCUSS SOME CHALLENGES TO
BUILDING AND USING QUANTUM
COMPUTING SYSTEMS AT A
COMMERCIAL SCALE. THE LAST
CHAPTER REVIEWS SOME EXPERIMENTAL
EFFORTS TO UNDERSTAND THE
PROPERTIES AND CAPABILITIES OF THESE

UNUSUAL PLATFORMS. THE DISCUSSION
THROUGHOUT IS AIMED AT AN AUDIENCE
OF COMPUTER SCIENTISTS WITH LITTLE
BACKGROUND IN QUANTUM
COMPUTATION OR IN PHYSICS.
AUTOMATIC QUANTUM COMPUTER
PrROGRAMMING - LEE SPECTOR
2006-10-04

ONCE REALIZED, THE POTENTIAL OF
LARGE-SCALE QUANTUM COMPUTERS
PROMISES TO RADICALLY TRANSFORM
COMPUTER SCIENCE. DESPITE LARGE-
SCALE INTERNATIONAL EFFORTS,
HOWEVER, ESSENTIAL QUESTIONS
ABOUT THE POTENTIAL OF QUANTUM
ALGORITHMS ARE STILL UNANS\WERED.
AuTOMATIC QUANTUM COMPUTER
PROGRAMMING IS AN INTRODUCTION
BOTH TO QUANTUM COMPUTING FOR
NON-PHYSICISTS AND TO GENETIC
PROGRAMMING FOR NON-COMPUTER-
SCIENTISTS. THE BOOK EXPLORES
SEVERAL WAYS IN WHICH GENETIC
PROGRAMMING CAN SUPPORT
AUTOMATIC QUANTUM COMPUTER
PROGRAMMING AND PRESENTS DETAILED
DESCRIPTIONS OF SPECIFIC TECHNIQUES
ALONG WITH SEVERAL EXAMPLES OF
THEIR HUMAN-COMPETITIVE
PERFORMANCE ON SPECIFIC PROBLEMS.
MATHEMATICS OF QUANTUM
CoMPUTATION - RANEE K. BRYLINSKI
2002-02-14

AMONG THE MOST EXCITING
DEVELOPMENTS IN SCIENCE TODAY IS
THE DESIGN AND CONSTRUCTION OF THE
QUANTUM COMPUTER. |TS REALIZATION
WILL BE THE RESULT OF
MULTIDISCIPLINARY EFFORTS, BUT
ULTIMATELY, IT IS MATHEMATICS THAT

’
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LIES AT THE HEART OF THEORETICAL
QUANTUM COMPUTER SCIENCE.
MATHEMATICS OF QUANTUM
COMPUTATION BRINGS TOGETHER
LEADING COMPUTER SCIENTISTS,
MATHEMATICIANS, AND PHYSICISTS TO
PROVIDE THE FIRST INTERDISCIPLINARY
BUT MATHEMATICALLY FOCUSED
EXPLORATION OF THE FIELD'S
FOUNDATIONS AND STATE OF THE ART.
EACH SECTION OF THE BOOK ADDRESSES
AN AREA OF MAJOR RESEARCH, AND
DOES SO WITH INTRODUCTORY
MATERIAL THAT BRINGS NEWCOMERS
QUICKLY UP TO SPEED. CHAPTERS THAT
ARE MORE ADVANCED INCLUDE RECENT
DEVELOPMENTS NOT YET PUBLISHED IN
THE OPEN LITERATURE. INFORMATION
TECHNOLOGY WILL INEVITABLY ENTER
INTO THE REALM OF QUANTUM
MECHANICS, AND, MORE THAN ALL THE
ATOMIC, MOLECULAR, OPTICAL, AND
NANOTECHNOLOGY ADVANCES, IT IS
THE DEVICE-INDEPENDENT MATHEMATICS
THAT IS THE FOUNDATION OF QUANTUM
COMPUTER AND INFORMATION SCIENCE.
MATHEMATICS OF QUANTUM
COMPUTATION OFFERS THE FIRST UP-
TO-DATE COVERAGE THAT HAS THE
TECHNICAL DEPTH AND BREADTH NEEDED
BY THOSE INTERESTED IN THE
CHALLENGES BEING CONFRONTED AT THE
FRONTIERS OF RESEARCH.

QuANTUM COMPUTING - ELEANOR G.
RierreL 2014-08-29

A THOROUGH EXPOSITION OF
QUANTUM COMPUTING AND THE
UNDERLYING CONCEPTS OF QUANTUM
PHYSICS, WITH EXPLANATIONS OF THE
RELEVANT MATHEMATICS AND

NUMEROUS EXAMPLES. THE
COMBINATION OF TWO OF THE
TWENTIETH CENTURY'S MOST
INFLUENTIAL AND REVOLUTIONARY
SCIENTIFIC THEORIES, INFORMATION
THEORY AND QUANTUM MECHANICS,
GAVE RISE TO A RADICALLY NEW VIEW
OF COMPUTING AND INFORMATION.
QUANTUM INFORMATION PROCESSING
EXPLORES THE IMPLICATIONS OF USING
QUANTUM MECHANICS INSTEAD OF
CLASSICAL MECHANICS TO MODEL
INFORMATION AND ITS PROCESSING.
QUANTUM COMPUTING IS NOT ABOUT
CHANGING THE PHYSICAL SUBSTRATE ON
WHICH COMPUTATION IS DONE FROM
CLASSICAL TO QUANTUM BUT ABOUT
CHANGING THE NOTION OF
COMPUTATION ITSELF, AT THE MOST
BASIC LEVEL. THE FUNDAMENTAL UNIT
OF COMPUTATION IS NO LONGER THE BIT
BUT THE QUANTUM BIT OR QUBIT. THIS
COMPREHENSIVE INTRODUCTION TO THE
FIELD OFFERS A THOROUGH EXPOSITION
OF QUANTUM COMPUTING AND THE
UNDERLYING CONCEPTS OF QUANTUM
PHYSICS, EXPLAINING ALL THE RELEVANT
MATHEMATICS AND OFFERING NUMEROUS
EXAMPLES. W/ITH ITS CAREFUL
DEVELOPMENT OF CONCEPTS AND
THOROUGH EXPLANATIONS, THE BOOK
MAKES QUANTUM COMPUTING
ACCESSIBLE TO STUDENTS AND
PROFESSIONALS IN MATHEMATICS,
COMPUTER SCIENCE, AND ENGINEERING. A
READER WITH NO PRIOR KNOWLEDGE OF
QUANTUM PHYSICS (BUT WITH
SUFFICIENT KNOWLEDGE OF LINEAR
ALGEBRA) WILL BE ABLE TO GAIN A
FLUENT UNDERSTANDING BY \WORKING
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THROUGH THE BOOK.

QUANTUM CoMPUTER SCIENCE - N.
Davip MermiN 2007-08-30

INTHE 1990’S IT WAS REALIZED THAT
QUANTUM PHYSICS HAS SOME
SPECTACULAR APPLICATIONS IN
COMPUTER SCIENCE. THIS BOOK IS A
CONCISE INTRODUCTION TO QUANTUM
COMPUTATION, DEVELOPING THE BASIC
ELEMENTS OF THIS NEW BRANCH OF
COMPUTATIONAL THEORY WITHOUT
ASSUMING ANY BACKGROUND IN
PHYSICS. |T BEGINS WITH AN
INTRODUCTION TO THE QUANTUM
THEORY FROM A COMPUTER-SCIENCE
PERSPECTIVE. |T ILLUSTRATES THE
QUANTUM-COMPUTATIONAL APPROACH
WITH SEVERAL ELEMENTARY EXAMPLES
OF QUANTUM SPEED-UP, BEFORE MOVING
TO THE MAJOR APPLICATIONS: SHOR'S
FACTORING ALGORITHM, GROVER'S
SEARCH ALGORITHM, AND QUANTUM
ERROR CORRECTION. THE BOOK IS
INTENDED PRIMARILY FOR COMPUTER
SCIENTISTS WHO KNOW NOTHING
ABOUT QUANTUM THEORY, BUT WILL
ALSO BE OF INTEREST TO PHYSICISTS
WHO WANT TO LEARN THE THEORY OF
QUANTUM COMPUTATION, AND
PHILOSOPHERS OF SCIENCE INTERESTED
IN QUANTUM FOUNDATIONAL ISSUES. |T
EVOLVED DURING SIX YEARS OF
TEACHING THE SUBJECT TO
UNDERGRADUATES AND GRADUATE
STUDENTS IN COMPUTER SCIENCE,
MATHEMATICS, ENGINEERING, AND
PHYSICS, AT CORNELL UNIVERSITY.
QuANTUM COMPUTING EXPLAINED -
DaviD McMaHon 2007-12-14

A SELF-CONTAINED TREATMENT OF THE

FUNDAMENTALS OF QUANTUM
COMPUTING THIS CLEAR, PRACTICAL
BOOK TAKES QUANTUM COMPUTING
OUT OF THE REALM OF THEORETICAL
PHYSICS AND TEACHES THE
FUNDAMENTALS OF THE FIELD TO
STUDENTS AND PROFESSIONALS WHO
HAVE NOT HAD TRAINING IN QUANTUM
COMPUTING OR QUANTUM INFORMATION
THEORY, INCLUDING COMPUTER
SCIENTISTS, PROGRAMMERS, ELECTRICAL
ENGINEERS, MATHEMATICIANS, PHYSICS
STUDENTS, AND CHEMISTS. THE AUTHOR
CUTS THROUGH THE CONVENTIONS OF
TYPICAL JARGON-LADEN PHYSICS BOOKS
AND INSTEAD PRESENTS THE MATERIAL
THROUGH HIS UNIQUE “How-To”
APPROACH AND FRIENDLY,
CONVERSATIONAL STYLE. READERS
WILL LEARN HOW TO CARRY OUT
CALCULATIONS WITH EXPLICIT DETAILS
AND WILL GAIN A FUNDAMENTAL GRASP
oF: * QUANTUM MECHANICS ¥
QUANTUM COMPUTATION *
TELEPORTATION ¥ QUANTUM
CRYPTOGRAPHY * ENTANGLEMENT ¥
QUANTUM ALGORITHMS * ERROR
CORRECTION A NUMBER OF WORKED
EXAMPLES ARE INCLUDED SO READERS
CAN SEE HOW QUANTUM COMPUTING IS
DONE WITH THEIR OWN EYES, WHILE
ANSWERS TO SIMILAR END-OF-CHAPTER
PROBLEMS ARE PROVIDED FOR READERS
TO CHECK THEIR OWN WORK AS THEY
LEARN TO MASTER THE INFORMATION.
IDEAL FOR PROFESSIONALS AND
GRADUATE-LEVEL STUDENTS ALIKE,
QUANTUM COMPUTING EXPLAINED
DELIVERS THE FUNDAMENTALS OF
QUANTUM COMPUTING READERS NEED
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TO BE ABLE TO UNDERSTAND CURRENT
RESEARCH PAPERS AND GO ON TO
STUDY MORE ADVANCED QUANTUM
TEXTS.

QUANTUM W ALKS FOR COMPUTER
SCIENTISTS - SALVADOR EL[P] AS
VENEGAS-ANDRACA 2008
“QUANTUM COMPUTATION, ONE OF THE
LATEST JOINT VENTURES BETWEEN
PHYSICS AND THE THEORY OF
COMPUTATION, IS A SCIENTIFIC FIELD
WHOSE MAIN GOALS INCLUDE THE
DEVELOPMENT OF HARDW ARE AND
ALGORITHMS BASED ON THE QUANTUM
MECHANICAL PROPERTIES OF THOSE
PHYSICAL SYSTEMS USED TO IMPLEMENT
SUCH ALGORITHMS.” “SOLVING
DIFFICULT TASKkS (FOR EXAMPLE, THE
SATISFIABILITY PROBLEM AND OTHER
NP-COMPLETE PROBLEMS) REQUIRES THE
DEVELOPMENT OF SOPHISTICATED
ALGORITHMS, MANY OF WHICH EMPLOY
STOCHASTIC PROCESSES AS THEIR
MATHEMATICAL BASIS. DISCRETE
RANDOM WALKS ARE A POPULAR CHOICE
AMONG THOSE STOCHASTIC
PROCESSES.” "INSPIRED ON THE
SUCCESS OF DISCRETE RANDOM WALKS
IN ALGORITHM DEVELOPMENT, QUANTUM
WALKS, AN EMERGING FIELD OF
QUANTUM COMPUTATION, IS A
GENERALIZATION OF RANDOM W ALKS
INTO THE QUANTUM MECHANICAL
WwOoRLD.” “THE PURPOSE OF THIS
LECTURE IS TO PROVIDE A CONCISE YET
COMPREHENSIVE INTRODUCTION TO
QUANTUM WALKS."--BOOK JACKET.
EXPLORATIONS IN QUANTUM
CoMPUTING - CoLIN P. WILLIAMS
2010-12-07

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 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
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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 PrROPULSION
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 PrROF. STEPHEN W. HAWKING,
CAMBRIDGE UNIVERSITY.

QUANTUM COMPUTING - JozEF GRUSKA

1999

THIS BOOK TAKES A VERY BROAD VIEW
OF QUANTUM COMPUTING -~ FROM VERY
BASIC PRINCIPLES TO ALGORITHMS,
AUTOMATA, NETWORKS, QUANTUM
INFORMATION AND QUANTUM
PROCESSORS.

WiLL We Ever HAVE A QUANTUM
COMPUTER? - MIKHAIL |. Dy AkoNOV
2020-03-23

THIS BOOK ADDRESSES A BROAD
COMMUNITY OF PHYSICISTS, ENGINEERS,
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COMPUTER SCIENTISTS AND INDUSTRY
PROFESSIONALS, AS WELL AS THE
GENERAL PUBLIC, WHO ARE AWARE OF
THE UNPRECEDENTED MEDIA HYPE
SURROUNDING THE SUPPOSEDLY
IMMINENT NEW ERA OF QUANTUM
COMPUTING. THE CENTRAL ARGUMENT
OF THIS BOOK IS THAT THE FEASIBILITY
OF QUANTUM COMPUTING IN THE
PHYSICAL WORLD IS EXTREMELY
DOUBTFUL. THE HYPOTHETICAL
QUANTUM COMPUTER IS NOT SIMPLY A
QUANTUM VARIANT OF THE
CONVENTIONAL DIGITAL COMPUTER,
BUT RATHER A QUANTUM EXTENSION OF
A CLASSICAL ANALOG COMPUTER
OPERATING WITH CONTINUOUS
PARAMETERS. IN ORDER TO HAVE A
USEFUL MACHINE, THE NUMBER OF
CONTINUOUS PARAMETERS TO CONTROL
WOULD HAVE TO BE OF SUCH AN
ASTRONOMICALLY LARGE MAGNITUDE
AS TO RENDER THE ENDEAVOR
VIRTUALLY INFEASIBLE. THIS
VIEWPOINT IS BASED ON THE AUTHOR’S
EXPERT UNDERSTANDING OF THE
GARGANTUAN CHALLENGES THAT
WOULD HAVE TO BE OVERCOME TO
EVER MAKE QUANTUM COMPUTING A
REALITY. KNOWLEDGE OF SECONDARY -
SCHOOL-LEVEL PHYSICS AND MATH
WILL BE SUFFICIENT FOR UNDERSTANDING
MOST OF THE TEXT.

ELeMENTS oF QUANTUM COMPUTING -
Selkl AkaMa 2014-07-14

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 EXPERIMENT AL
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
SOFTW ARE ENGINEERS.

QUANTUM INFORMATION PROCESSING
AND QUANTUM ERROR CORRECTION -
lvaNn Djorpjevic 2012-04-16
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
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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
ENTANGLEMENT-ASSISTED 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
ARrIZoNA, 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
NET\WORKS, ERROR CONTROL CODING,
CONSTRAINED CODING, CODED
MODULATION, TURBO EQUALIZATION,
OFDM APPLICATIONS, AND QUANTUM
ERROR CORRECTION. HE PRESENTLY
DIRECTS THE OPTICAL
COMMUNICATIONS SYSTEMS
LagorATORY (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
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PREVIOUS KNOWLEDGE OF QUANTUM
MECHANICS PROVIDES IN-DEPTH
COVERAGE OF THE DESIGN AND
IMPLEMENTATION OF QUANTUM
INFORMATION PROCESSING AND
QUANTUM ERROR CORRECTION CIRCUITS
THE SIMULATED MUL TIVERSE - RIZW AN
Virk 2021-10-15

Do MULTIPLE VERSIONS OF OURSELVES
EXIST IN PARALLEL UNIVERSES LIVING
OUT THEIR LIVES IN DIFFERENT
TIMELINES? N THIS FOLLOW UP TO HIS
BESTSELLER, THE SIMULATION
HypoTHesis, MIT CoMPUTER
SCIENTIST AND SILICON VALLEY GAME
PIONEER RIZWAN VIRK EXPLORES THESE
TOPICS FROM A NEW LENS: THAT OF
SIMULATION THEORY. IF WE ARE LIVING
IN A DIGITAL UNIVERSE, THEN MANY OF
THE COMPLEXITIES AND BAFFLING
CHARACTERISTICS OF OUR REALITY
START TO MAKE MORE SENSE.
QUANTUM COMPUTING LETS US
SIMULATE COMPLEX PHENOMENA IN
PARALLEL, ALLOWING THE SIMULATION
TO EXPLORE MANY REALITIES AT ONCE
TO FIND THE MOST "OPTIMUM” PATH
FORWARD. COULD THIS EXPLAIN NOT
ONLY THE ENIGMATIC MANDELA EFFECT
BUT PROVIDE US WITH A NEW
UNDERSTANDING OF TIME AND SPACE?
BRINGING HIS UNIQUE TRADEMARK STYLE
OF COMBINING VIDEO GAMES, COMPUTER
SCIENCE, QUANTUM PHYSICS AND
COMPUTING WITH LOTS OF PHILOSOPHY
AND SCIENCE FICTION, VIRK GIVES US A
NEW WAY TO THINK ABOUT NOT JUST
OUR UNIVERSE, BUT ALL POSSIBLE
REALITIES!

QUANTUM CoMPUTING FOR COMPUTER

ScIiENTISTS - NosoN Y aNorsky 2008

THE MULTIDISCIPLINARY FIELD OF
QUANTUM COMPUTING STRIVES TO
EXPLOIT SOME OF THE UNCANNY
ASPECTS OF QUANTUM MECHANICS TO
EXPAND OUR COMPUTATIONAL
HoRrIZONS. QUANTUM COMPUTING FOR
COMPUTER SCIENTISTS TAKES READERS
ON A TOUR OF THIS FASCINATING AREA
OF CUTTING-EDGE RESEARCH. WRITTEN
IN AN ACCESSIBLE YET RIGOROUS
FASHION, THIS BOOK EMPLOYS IDEAS
AND TECHNIQUES FAMILIAR TO EVERY
STUDENT OF COMPUTER SCIENCE. THE
READER IS NOT EXPECTED TO HAVE ANY
ADVANCED MATHEMATICS OR PHYSICS
BACKGROUND. AFTER PRESENTING THE
NECESSARY PREREQUISITES, THE
MATERIAL IS ORGANIZED TO LOOK AT
DIFFERENT ASPECTS OF QUANTUM
COMPUTING FROM THE SPECIFIC
STANDPOINT OF COMPUTER SCIENCE.
THERE ARE CHAPTERS ON COMPUTER
ARCHITECTURE, ALGORITHMS,
PROGRAMMING LANGUAGES,
THEORETICAL COMPUTER SCIENCE,
CRYPTOGRAPHY, INFORMATION THEORY,
AND HARDWARE. THE TEXT HAS STEP-
BY-STEP EXAMPLES, MORE THAN TWO
HUNDRED EXERCISES WITH SOLUTIONS,
AND PROGRAMMING DRILLS THAT BRING
THE IDEAS OF QUANTUM COMPUTING
ALIVE FOR TODAY'S COMPUTER SCIENCE
STUDENTS AND RESEARCHERS.
QuANTUM COMPUTING FROM THE
GRoOUND UP - RILEY TIPTON PERRY
2012-07-11

QUANTUM COMPUTING — THE
APPLICATION OF QUANTUM MECHANICS
TO INFORMATION — REPRESENTS A
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FUNDAMENTAL BREAK FROM CLASSICAL
INFORMATION AND PROMISES TO
DRAMATICALLY INCREASE A
COMPUTER'S POWER. MANY DIFFICULT
PROBLEMS, SUCH AS THE
FACTORIZATION OF LARGE NUMBERS,
HAVE SO FAR RESISTED ATTACK BY
CLASSICAL COMPUTERS YET ARE EASILY
SOLVED WITH QUANTUM COMPUTERS. IF
THEY BECOME FEASIBLE, QUANTUM
COMPUTERS WILL END STANDARD
PRACTICES SUCH AS RSA ENCRYPTION.
MOST OF THE BOOKS OR PAPERS ON
QUANTUM COMPUTING REQUIRE (OR
ASSUME) PRIOR KNOWLEDGE OF CERTAIN
AREAS SUCH AS LINEAR ALGEBRA OR
QUANTUM MECHANICS. THE MAJORITY
OF THE CURRENTLY-AVAILABLE
LITERATURE IS HARD TO UNDERSTAND
FOR THE AVERAGE COMPUTER
ENTHUSIAST OR INTERESTED LAYMAN.
THIS TEXT ATTEMPTS TO TEACH
QUANTUM COMPUTING FROM THE
GROUND UP IN AN EASILY READABLE
WAY, PROVIDING A COMPREHENSIVE
TUTORIAL THAT INCLUDES ALL THE
NECESSARY MATHEMATICS, COMPUTER
SCIENCE AND PHYSICS. ERRATA(S)
ERRATA

QuANTUM COMPUTING FOR EVERYONE
- CHrIs BernHARDT 2020-09-08

AN ACCESSIBLE INTRODUCTION TO AN
EXCITING NEW AREA IN COMPUTATION,
EXPLAINING SUCH TOPICS AS QUBITS,
ENTANGLEMENT, AND QUANTUM
TELEPORTATION FOR THE GENERAL
READER. QUANTUM COMPUTING IS A
BEAUTIFUL FUSION OF QUANTUM
PHYSICS AND COMPUTER SCIENCE,
INCORPORATING SOME OF THE MOST

STUNNING IDEAS FROM TWENTIETH-
CENTURY PHYSICS INTO AN ENTIRELY
NEW WAY OF THINKING ABOUT
COMPUTATION. IN THIS Book, CHRIS
BERNHARDT OFFERS AN INTRODUCTION
TO QUANTUM COMPUTING THAT IS
ACCESSIBLE TO ANYONE WHO IS
COMFORTABLE WITH HIGH SCHOOL
MATHEMATICS. HE EXPLAINS QUBITS,
ENTANGLEMENT, QUANTUM
TELEPORTATION, QUANTUM
ALGORITHMS, AND OTHER QUANTUM-
RELATED TOPICS AS CLEARLY AS
POSSIBLE FOR THE GENERAL READER.
BERNHARDT, A MATHEMATICIAN HIMSELF,
SIMPLIFIES THE MATHEMATICS AS MUCH
AS HE CAN AND PROVIDES ELEMENT ARY
EXAMPLES THAT ILLUSTRATE BOTH
HOW THE MATH WORKS AND WHAT IT
MEANS. BERNHARDT INTRODUCES THE
BASIC UNIT OF QUANTUM COMPUTING,
THE QUBIT, AND EXPLAINS HOW THE
QUBIT CAN BE MEASURED; DISCUSSES
ENTANGLEMENT—WHICH, HE SAYS, IS
EASIER TO DESCRIBE MATHEMATICALLY
THAN VERBALLY——AND WHAT IT MEANS
WHEN TWO QUBITS ARE ENTANGLED
(CITING EINSTEIN'S CHARACTERIZATION
OF WHAT HAPPENS WHEN THE
MEASUREMENT OF ONE ENTANGLED
QUBIT AFFECTS THE SECOND AS
“SPOOKY ACTION AT A DISTANCE™);
AND INTRODUCES QUANTUM
CRYPTOGRAPHY. HE RECAPS STANDARD
TOPICS IN CLASSICAL
COMPUTING—BITS, GATES, AND
LOGIC—AND DESCRIBES EDW ARD
FREDKIN'S INGENIOUS BILLIARD BALL
COMPUTER. HE DEFINES QUANTUM
GATES, CONSIDERS THE SPEED OF
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QUANTUM ALGORITHMS, AND DESCRIBES
THE BUILDING OF QUANTUM COMPUTERS.
BY THE END OF THE BOOK, READERS
UNDERSTAND THAT QUANTUM
COMPUTING AND CLASSICAL COMPUTING
ARE NOT TWO DISTINCT DISCIPLINES,
AND THAT QUANTUM COMPUTING IS THE
FUNDAMENTAL FORM OF COMPUTING.
THE BASIC UNIT OF COMPUTATION IS
THE QUBIT, NOT THE BIT.

AN INTRODUCTION TO QUANTUM
COoMPUTING - PHILLIP KAYE 2007

THE AUTHORS PROVIDE AN
INTRODUCTION TO QUANTUM
COMPUTING. AIMED AT ADVANCED
UNDERGRADUATE AND BEGINNING
GRADUATE STUDENTS IN THESE
DISCIPLINES, THIS TEXT IS ILLUSTRATED
WITH DIAGRAMS AND EXERCISES.

THE SIMULATION HYPOTHESIS -
RizwaN VIrk 2019-03-31

THE SIMULATION HYPOTHESIS, BY
BEST-SELLING AUTHOR, RENOWNED MIT
COMPUTER SCIENTIST AND SILICON

V ALLEY VIDEO GAME DESIGNER RIZ\W AN
VIRK, IS THE FIRST SERIOUS BOOK TO
EXPLAIN ONE OF THE MOST DARING AND
CONSEQUENTIAL THEORIES OF OUR TIME.
Ri1z 1s THE ExecUTIVE DIRECTOR OF
PLAY LaBSs AT MIT, A VIDEO GAME
STARTUP INCUBATOR AT THE MIT
GAME LAB. DRAWING FROM RESEARCH
AND CONCEPTS FROM COMPUTER
SCIENCE, ARTIFICIAL INTELLIGENCE,
VIDEO GAMES, QUANTUM PHYSICS, AND
REFERENCING BOTH SPECULATIVE
FICTION AND ANCIENT EASTERN
SPIRITUAL TEXTS, VIRK SHOWS HOW
ALL OF THESE TRADITIONS COME
TOGETHER TO POINT TO THE IDEA THAT

WE MAY BE INSIDE A SIMULATED
REALITY LIKE THE MATRIX. THE
SIMULATION HYPOTHESIS IS THE IDEA
THAT OUR PHYSICAL REALITY, FAR
FROM BEING A SOLID PHYSICAL
UNIVERSE, IS PART OF AN INCREASINGLY
SOPHISTICATED VIDEO GAME-LIKE
SIMULATION, WHERE WE ALL HAVE
MULTIPLE LIVES, CONSISTING OF PIXELS
WITH ITS OWN INTERNAL CLOCK RUN BY
SOME GIANT ARTIFICIAL INTELLIGENCE.
SIMULATION THEORY EXPLAINS SOME OF
THE BIGGEST MYSTERIES OF QUANTUM
AND RELATIVISTIC PHYSICS, SUCH AS
QUANTUM INDETERMINACY, PARALLEL
UNIVERSES, AND THE INTEGRAL NATURE
OF THE SPEED OF LIGHT. RECENTLY, THE
IDEA THAT WE MAY BE LIVING IN A
GIANT VIDEO GAME HAS RECEIVED A LOT
OF ATTENTION: “THERE’S A ONE IN A
BILLION CHANCE WE ARE NOT LIVING IN
A SIMULATION” -ELON Musk “| FIND IT
HARD TO ARGUE WE ARE NOT IN A
SIMULATION.” -NEIL DEGRASSE TYSON
“WE ARE LIVING IN COMPUTER
GENERATED REALITY.” -PHiLIP K. Dick
VIDEO GAME TECHNOLOGY HAS
DEVELOPED FROM BASIC ARCADE AND
TEXT ADVENTURES TO MMORPGs.
VIDEO GAME DESIGNER RIz VIRK SHOWS
HOW THESE GAMES MAY CONTINUE TO
EVOLVE IN THE FUTURE, INCLUDING
VIRTUAL REALITY, AUGMENTED
REALITY, ARTIFICIAL INTELLIGENCE, AND
QUANTUM COMPUTING. THIS BOOK
SHOWS HOW THIS EVOLUTION COULD
LEAD US TO THE POINT OF BEING ABLE
TO DEVELOP ALL ENCOMPASSING
VIRTUAL WORLDS LIKE THE OASIS IN
ReaDpY PLAYER ONE, OR THE
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SIMULATED REALITY IN THE MATRIX.
\WHILE THE IDEA SOUNDS LIKE SCIENCE
FICTION, MANY SCIENTISTS, ENGINEERS,
AND PROFESSORS HAVE GIVEN THE
SIMULATION HYPOTHESIS SERIOUS
CONSIDERATION. FUTURIST RAY
KURZWEIL HAS POPULARIZED THE IDEA
OF DOWNLOADING OUR CONSCIOUSNESS
INTO A SILICON BASED DEVICE, WHICH
\WOULD MEAN WE ARE JUST DIGITAL
INFORMATION AFTER ALL. SOME, LIKE
OXFORD LECTURER Nick BosTroM,
GOES FURTHER AND THINKS WE MAY IN
FACT BE ARTIFICIALLY INTELLIGENT
CONSCIOUSNESS INSIDE SUCH A
SIMULATION ALREADY! BUT THE
SIMULATION HYPOTHESIS IS NOT JUST
A MODERN IDEA. PHILOSOPHERS LIKE
PLATO HAVE BEEN TELLING US THAT WE
LIVE IN A “CAVE” AND CAN ONLY SEE
SHADOWS OF THE REAL WORLD.
MYSTICS OF ALL TRADITIONS HAVE
LONG CONTENDED THAT WE ARE LIVING

IN SOME KIND OF “ILLUSION “AND THAT
THERE ARE OTHER REALITIES WHICH WE
CAN ACCESS WITH OUR MINDS. W/HILE
EVEN JUDEO-CHRISTIAN TRADITIONS
HAVE THIS IDEA, EASTERN TRADITIONS
LIKE BUDDHISM AND HINDUISM MAKE THIS
IDEA PART OF THEIR CORE TRADITION —
THAT WE ARE INSIDE A DREAM WORLD
(“MAYA” OR ILLUSION, OR VISHNU’S
DREAM), AND WE HAVE “MULTIPLE
LIVES™ PLAYING DIFFERENT CHARACTERS
WHEN ONE DIES, CONTINUING TO GAIN
EXPERIENCE AND “LEVEL UP” AFTER
COMPLETING CERTAIN CHALLENGES.
SOUNDS A LOT LIKE A VIDEO GAME!
\WHETHER YOU ARE A COMPUTER
SCIENTIST, A FAN OF SCIENCE FICTION
LIKE THE MATRIX MOVIES, A VIDEO
GAME ENTHUSIAST, OR A SPIRITUAL
SEEKER, THE SIMULATION HYPOTHESIS
TOUCHES ON ALL THESE AREAS, AND
YOU WILL NEVER LOOK AT THE WORLD
THE SAME WAY AGAIN!
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