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Handbook of Elliptic and Hyperelliptic Curve Cryptography 2005-07-19

the discrete logarithm problem based on elliptic and hyperelliptic curves has gained a lot of popularity as a cryptographic
primitive the main reason is that no subexponential algorithm for computing discrete logarithms on small genus curves is
currently available except in very special cases therefore curve based cryptosystems require much smaller key sizes than
rsa to attain the same security level this makes them particularly attractive for implementations on memory restricted
devices like smart cards and in high security applications the handbook of elliptic and hyperelliptic curve cryptography
introduces the theory and algorithms involved in curve based cryptography after a very detailed exposition of the
mathematical background it provides ready to implement algorithms for the group operations and computation of pairings
it explores methods for point counting and constructing curves with the complex multiplication method and provides the
algorithms in an explicit manner it also surveys generic methods to compute discrete logarithms and details index calculus
methods for hyperelliptic curves for some special curves the discrete logarithm problem can be transferred to an easier
one the consequences are explained and suggestions for good choices are given the authors present applications to protocols
for discrete logarithm based systems including bilinear structures and explain the use of elliptic and hyperelliptic curves
in factorization and primality proving two chapters explore their design and efficient implementations in smart cards
practical and theoretical aspects of side channel attacks and countermeasures and a chapter devoted to pseudo random
number generation round off the exposition the broad coverage of all important areas makes this book a complete
handbook of elliptic and hyperelliptic curve cryptography and an invaluable reference to anyone interested in this
exciting field

Guide to Elliptic Curve Cryptography 2006-06-01

after two decades of research and development elliptic curve cryptography now has widespread exposure and acceptance
industry banking and government standards are in place to facilitate extensive deployment of this efficient public key
mechanism anchored by a comprehensive treatment of the practical aspects of elliptic curve cryptography ecc this guide
explains the basic mathematics describes state of the art implementation methods and presents standardized protocols for
public key encryption digital signatures and key establishment in addition the book addresses some issues that arise in
software and hardware implementation as well as side channel attacks and countermeasures readers receive the
theoretical fundamentals as an underpinning for a wealth of practical and accessible knowledge about efficient application
features benefits breadth of coverage and unified integrated approach to elliptic curve cryptosystems describes important
industry and government protocols such as the fips 186 2 standard from the u s national institute for standards and
technology provides full exposition on techniques for efficiently implementing finite field and elliptic curve arithmetic
distills complex mathematics and algorithms for easy understanding includes useful literature references a list of
algorithms and appendices on sample parameters ecc standards and software tools this comprehensive highly focused
reference is a useful and indispensable resource for practitioners professionals or researchers in computer science computer
engineering network design and network data security

Handbook of Elliptic and Hyperelliptic Curve Cryptography 2006

the discrete logarithm problem based on elliptic and hyperelliptic curves has gained a lot of popularity as a cryptographic
primitive the main reason is that no subexponential algorithm for computing discrete logarithms on small genus curves is
currently available except in very special cases therefore curve based cryptosystems require much smaller key sizes than
rsa to attain the same security level this makes them particularly attractive for implementations on memory restricted
devices like smart cards and in high security applications the handbook of elliptic and hyperelliptic curve cryptography



introduces the theory and algorithms involved in curve based cryptography after a very detailed exposition of the
mathematical background it provides ready to implement algorithms for the group operations and computation of pairings
it explores methods for point counting and constructing curves with the complex multiplication method and provides the
algorithms in an explicit manner it also surveys generic methods to compute discrete logarithms and details index calculus
methods for hyperelliptic curves for some special curves the discrete logarithm problem can be transferred to an easier
one the consequences are explained and suggestions for good choices are given the authors present applications to protocols
for discrete logarithm based systems including bilinear structures and explain the use of elliptic and hyperelliptic curves
in factorization and primality proving two chapters explore their design and efficient implementations in smart cards
practical and theoretical aspects of side channel attacks and countermeasures and a chapter devoted to pseudo random
number generation round off the exposition the broad coverage of all important areas makes this book a complete
handbook of elliptic and hyperelliptic curve cryptography and an invaluable reference to anyone interested in this
exciting field

Elliptic Curves 2008-04-03

like its bestselling predecessor elliptic curves number theory and cryptography second edition develops the theory of
elliptic curves to provide a basis for both number theoretic and cryptographic applications with additional exercises this
edition offers more comprehensive coverage of the fundamental theory techniques and application

Elliptic Curves 2003-05-28

elliptic curves have played an increasingly important role in number theory and related fields over the last several
decades most notably in areas such as cryptography factorization and the proof of fermat s last theorem however most
books on the subject assume a rather high level of mathematical sophistication and few are truly accessible to

Algebraic Curves in Cryptography 2013-06-13

the reach of algebraic curves in cryptography goes far beyond elliptic curve or public key cryptography yet these other
application areas have not been systematically covered in the literature addressing this gap algebraic curves in
cryptography explores the rich uses of algebraic curves in a range of cryptographic applications such as secret sh

Elliptic Curves 2008

like its bestselling predecessor elliptic curves number theory and cryptography second edition develops the theory of
elliptic curves to provide a basis for both number theoretic and cryptographic applications with additional exercises this
edition offers more comprehensive coverage of the fundamental theory techniques and applications of elliptic curves new
to the second edition chapters on isogenies and hyperelliptic curves a discussion of alternative coordinate systems such as
projective jacobian and edwards coordinates along with related computational issues a more complete treatment of the
weil and tate lichtenbaum pairings doud s analytic method for computing torsion on elliptic curves over q an explanation
of how to perform calculations with elliptic curves in several popular computer algebra systems taking a basic approach to
elliptic curves this accessible book prepares readers to tackle more advanced problems in the field it introduces elliptic
curves over finite fields early in the text before moving on to interesting applications such as cryptography factoring and
primality testing the book also discusses the use of elliptic curves in fermat s last theorem relevant abstract algebra
material on group theory and fields can be found in the appendices



EC Cryptography Tutorials - Herong's Tutorial Examples 2019-04-20

this ec elliptic curve cryptography tutorial book is a collection of notes and sample codes written by the author while he
was learning cryptography technologies himself topics include rule of chord and point addition on elliptic curves abelian
groups with additive multiplicative notations ec as abelian groups dlp discrete logarithm problem and trapdoor function
galois fields or finite fields with additive multiplicative abelian group prime fields binary fields and polynomial fields ec
fields reduced with modular arithmetic ec subgroup and base points ec private key and public key pairs ecdh elliptic
curve diffie hellman protocol ecdsa elliptic curve digital signature algorithm eces elliptic curve encryption scheme
protocol java tool program to generate ec keys updated in 2024 version v1 03 with minor changes for latest updates and
free sample chapters visit herongyang com ec cryptography

Advances in Elliptic Curve Cryptography 2005-04-25

this second volume addresses tremendous progress in elliptic curve cryptography since the first volume

Elliptic Curves and Their Applications to Cryptography 2012-12-06

since their invention in the late seventies public key cryptosystems have become an indispensable asset in establishing
private and secure electronic communication and this need given the tremendous growth of the internet is likely to
continue growing elliptic curve cryptosystems represent the state of the art for such systems elliptic curves and their
applications to cryptography an introduction provides a comprehensive and self contained introduction to elliptic curves
and how they are employed to secure public key cryptosystems even though the elegant mathematical theory
underlying cryptosystems is considerably more involved than for other systems this text requires the reader to have only
an elementary knowledge of basic algebra the text nevertheless leads to problems at the forefront of current research
featuring chapters on point counting algorithms and security issues the adopted unifying approach treats with equal care
elliptic curves over fields of even characteristic which are especially suited for hardware implementations and curves
over fields of odd characteristic which have traditionally received more attention elliptic curves and their applications an
introduction has been used successfully for teaching advanced undergraduate courses it will be of greatest interest to
mathematicians computer scientists and engineers who are curious about elliptic curve cryptography in practice without
losing the beauty of the underlying mathematics

Recommendation for Pair-Wise Key Establishment Schemes Using Discrete
Logarithm Cryptography 2007-03-30

this recommendation specifies key establishment schemes using discrete logarithm cryptography based on standards
developed by the accredited standards committee asc x9 inc ans x9 42 agreement of symmetric keys using discrete
logarithm cryptography and ans x9 63 key agreement and key transport using elliptic curve cryptography

Quantum Computational Number Theory 2015-12-26

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

Cryptography 2002-02-27

the advanced encryption standard aes elliptic curve dsa the secure hash algorithm these and other major advances made in
recent years precipitated this comprehensive revision of the standard setting text and reference cryptography theory and
practice now more tightly focused on the core areas it contains many additional topics as well as thoroughly updated
treatments of topics presented in the first edition there is increased emphasis on general concepts but the outstanding
features that first made this a bestseller all remain including its mathematical rigor numerous examples pseudocode
descriptions of algorithms and clear precise explanations highlights of the second edition explains the latest federal
information processing standards including the advanced encryption standard aes the secure hash algorithm sha 1 and the
elliptic curve digital signature algorithm ecdsa uses substitution permutation networks to introduce block cipher design
and analysis concepts explains both linear and differential cryptanalysis presents the random oracle model for hash
functions addresses semantic security of rsa and optional asymmetric encryption padding discusses wiener s attack on low
decryption exponent rsa overwhelmingly popular and relied upon in its first edition now more than ever cryptography
theory and practice provides an introduction to the field ideal for upper level students in both mathematics and computer
science more highlights of the second edition provably secure signature schemes full domain hash universal hash families
expanded treatment of message authentication codes more discussions on elliptic curves lower bounds for the complexity
of generic algorithms for the discrete logarithm problem expanded treatment of factoring algorithms security definitions
for signature schemes

Cryptography 2005-11-01

the legacy first introduced in 1995 cryptography theory and practice garnered enormous praise and popularity and soon
became the standard textbook for cryptography courses around the world the second edition was equally embraced and
enjoys status as a perennial bestseller now in its third edition this authoritative text continues to provide a solid foundation
for future breakthroughs in cryptography why a third edition the art and science of cryptography has been evolving for
thousands of years now with unprecedented amounts of information circling the globe we must be prepared to face new
threats and employ new encryption schemes on an ongoing basis this edition updates relevant chapters with the latest
advances and includes seven additional chapters covering pseudorandom bit generation in cryptography entity
authentication including schemes built from primitives and special purpose zero knowledge schemes key establishment
including key distribution and protocols for key agreement both with a greater emphasis on security models and proofs
public key infrastructure including identity based cryptography secret sharing schemes multicast security including
broadcast encryption and copyright protection the result providing mathematical background in a just in time fashion
informal descriptions of cryptosystems along with more precise pseudocode and a host of numerical examples and
exercises cryptography theory and practice third edition offers comprehensive in depth treatment of the methods and
protocols that are vital to safeguarding the mind boggling amount of information circulating around the world



Public-key Cryptography 2000-03-31

this collection of articles grew out of an expository and tutorial conference on public key cryptography held at the joint
mathematics meetings baltimore the book provides an introduction and survey on public key cryptography for those with
considerable mathematical maturity and general mathematical knowledge its goal is to bring visibility to the
cryptographic issues that fall outside the scope of standard mathematics these mathematical expositions are intended for
experiencedmathematicians who are not well acquainted with the subject the book is suitable for graduate students
researchers and engineers interested in mathematical aspects and applications of public key cryptography

Towards a Quarter-Century of Public Key Cryptography 2008

dept of mathematics university of washington seattle usa this book brings together in one place important contributions
and up to date research results in this fast moving area reprinted from designs codes and cryptography 19 2 3

Discrete Logarithm and Related Problems in Cryptography 2012-12-06

from the reviews this is a textbook in cryptography with emphasis on algebraic methods it is supported by many
exercises with answers making it appropriate for a course in mathematics or computer science overall this is an excellent
expository text and will be very useful to both the student and researcher mathematical reviews

Algebraic Aspects of Cryptography 2016-05-24

the idea behind this book is to provide the mathematical foundations for assessing modern developments in the
information age it deepens and complements the basic concepts but it also considers instructive and more advanced topics
the treatise starts with a general chapter on algebraic structures this part provides all the necessary knowledge for the rest
of the book the next chapter gives a concise overview of cryptography chapter 3 on number theoretic algorithms is
important for developping cryptosystems chapter 4 presents the deterministic primality test of agrawal kayal and saxena
the account to elliptic curves again focuses on cryptographic applications and algorithms with combinatorics on words and
automata theory the reader is introduced to two areas of theoretical computer science where semigroups play a
fundamental role the last chapter is devoted to combinatorial group theory and its connections to automata contents
algebraic structures cryptography number theoretic algorithms polynomial time primality test elliptic curves
combinatorics on words automata discrete infinite groups

Discrete Algebraic Methods 2015-11-12

in this introductory textbook the author explains the key topics in cryptography he takes a modern approach where
defining what is meant by secure is as important as creating something that achieves that goal and security definitions are
central to the discussion throughout the author balances a largely non rigorous style many proofs are sketched only with
appropriate formality and depth for example he uses the terminology of groups and finite fields so that the reader can
understand both the latest academic research and real world documents such as application programming interface
descriptions and cryptographic standards the text employs colour to distinguish between public and private information
and all chapters include summaries and suggestions for further reading this is a suitable textbook for advanced
undergraduate and graduate students in computer science mathematics and engineering and for self study by professionals
in information security while the appendix summarizes most of the basic algebra and notation required it is assumed that



the reader has a basic knowledge of discrete mathematics probability and elementary calculus

Cryptography Made Simple 2016-03-26

this handbook provides a complete reference on elliptic and hyperelliptic curve cryptography addressing every aspect of
the field the book contains all of the background necessary to understand the theory and security of cryptosystems as well
as the algorithms that can be used to implement them this second edition features the latest developments on pairing
based cryptography new ideas on index calculus attacks improved algorithms for genus 2 arithmetic and a number of
other new additions it also includes many new applications and provides better explanations on some of the more
mathematical presentations

Handbook of Elliptic and Hyperelliptic Curve Cryptography, Second Edition
2000-08-10

introduction for the uninitiated heretofore there has been no suitable introductory book that provides a solid mathematical
treatment of cryptography for students with little or no background in number theory by presenting the necessary
mathematics as needed an introduction to cryptography superbly fills that void although it is intended for the
undergraduate student needing an introduction to the subject of cryptography it contains enough optional advanced
material to challenge even the most informed reader and provides the basis for a second course on the subject beginning
with an overview of the history of cryptography the material covers the basics of computer arithmetic and explores
complexity issues the author then presents three comprehensive chapters on symmetric key cryptosystems public key
cryptosystems and primality testing there is an optional chapter on four factoring methods pollard s p 1 method the
continued fraction algorithm the quadratic sieve and the number field sieve another optional chapter contains detailed
development of elliptic curve cryptosystems zero knowledge and quantum cryptography he illustrates all methods with
worked examples and includes a full but uncluttered description of the numerous cryptographic applications sustains
interest with engaging material throughout the book the author gives a human face to cryptography by including more
than 50 biographies of the individuals who helped develop cryptographic concepts he includes a number of illustrative
and motivating examples as well as optional topics that go beyond the basics presented in the core data with an extensive
index and a list of symbols for easy reference an introduction to cryptography is the essential fundamental text on
cryptography

An Introduction to Cryptography 2012-12-06

elliptic curves have been intensively studied in algebraic geometry and number theory in recent years they have been
used in devising efficient algorithms for factoring integers and primality proving and in the construction of public key
cryptosystems elliptic curve public key cryptosystems provides an up to date and self contained treatment of elliptic
curve based public key cryptology elliptic curve cryptosystems potentially provide equivalent security to the existing
public key schemes but with shorter key lengths having short key lengths means smaller bandwidth and memory
requirements and can be a crucial factor in some applications for example the design of smart card systems the book
examines various issues which arise in the secure and efficient implementation of elliptic curve systems elliptic curve
public key cryptosystems is a valuable reference resource for researchers in academia government and industry who are
concerned with issues of data security because of the comprehensive treatment the book is also suitable for use as a text for
advanced courses on the subject



Elliptic Curve Public Key Cryptosystems 2021-01-04

this textbook describes the main techniques and features of contemporary cryptography but does so using secondary school
mathematics so that the concepts discussed can be understood by non mathematicians the topics addressed include block
ciphers stream ciphers public key encryption digital signatures cryptographic protocols elliptic curve cryptography
theoretical security blockchain and cryptocurrencies issues concerning random numbers and steganography the key
results discussed in each chapter are mathematically proven and the methods are described in sufficient detail to enable
their computational implementation exercises are provided

Cryptography In The Information Society 2002-11-12

although much literature exists on the subject of rsa and public key cryptography until now there has been no single
source that reveals recent developments in the area at an accessible level acclaimed author richard a mollin brings
together all of the relevant information available on public key cryptography pkc from rsa to the latest applic

RSA and Public-Key Cryptography 2003-11-30

primality testing and integer factorization in public key cryptography introduces various algorithms for primality testing
and integer factorization with their applications in public key cryptography and information security more specifically
this book explores basic concepts and results in number theory in chapter 1 chapter 2 discusses various algorithms for
primality testing and prime number generation with an emphasis on the miller rabin probabilistic test the goldwasser
kilian and atkin morain elliptic curve tests and the agrawal kayal saxena deterministic test for primality chapter 3
introduces various algorithms particularly the elliptic curve method ecm the quadratic sieve qs and the number field
sieve nfs for integer factorization this chapter also discusses some other computational problems that are related to factoring
such as the square root problem the discrete logarithm problem and the quadratic residuosity problem

Primality Testing and Integer Factorization in Public-Key Cryptography
1999-07-08

this book summarizes knowledge built up within hewlett packard over a number of years and explains the mathematics
behind practical implementations of elliptic curve systems due to the advanced nature of the mathematics there is a high
barrier to entry for individuals and companies to this technology hence this book will be invaluable not only to
mathematicians wanting to see how pure mathematics can be applied but also to engineers and computer scientists
wishing or needing to actually implement such systems

Elliptic Curves in Cryptography 2014-09-11

this self contained introduction to modern cryptography emphasizes the mathematics behind the theory of public key
cryptosystems and digital signature schemes the book focuses on these key topics while developing the mathematical tools
needed for the construction and security analysis of diverse cryptosystems only basic linear algebra is required of the
reader techniques from algebra number theory and probability are introduced and developed as required this text
provides an ideal introduction for mathematics and computer science students to the mathematical foundations of modern
cryptography the book includes an extensive bibliography and index supplementary materials are available online the
book covers a variety of topics that are considered central to mathematical cryptography key topics include classical



cryptographic constructions such as diffie hellmann key exchange discrete logarithm based cryptosystems the rsa
cryptosystem and digital signatures fundamental mathematical tools for cryptography including primality testing
factorization algorithms probability theory information theory and collision algorithms an in depth treatment of important
cryptographic innovations such as elliptic curves elliptic curve and pairing based cryptography lattices lattice based
cryptography and the ntru cryptosystem the second edition of an introduction to mathematical cryptography includes a
significant revision of the material on digital signatures including an earlier introduction to rsa elgamal and dsa signatures
and new material on lattice based signatures and rejection sampling many sections have been rewritten or expanded for
clarity especially in the chapters on information theory elliptic curves and lattices and the chapter of additional topics has
been expanded to include sections on digital cash and homomorphic encryption numerous new exercises have been
included

An Introduction to Mathematical Cryptography 2004-03-23

this book constitutes the refereed proceedings of the third international workshop on practice and theory in public key
cryptography pkc 2000 held in melbourne victoria australia in january 2000 the 31 revised full papers presented were
carefully reviewed and selected from 70 submissions among the topics addressed are cryptographic protocols digital
signature schemes elliptic curve cryptography discrete logarithm authentication encryption protocols key recovery time
stamping shared cryptography certification zero knowledge proofs auction protocols and mobile communications security

Public Key Cryptography 2009

public key cryptography provides a comprehensive coverage of the mathematical tools required for understanding the
techniques of public key cryptography and cryptanalysis key topics covered in the book include common cryptographic
primitives and symmetric techniques quantum cryptography complexity theory and practical cryptanalytic techniques
such as side channel attacks and backdoor attacks organized into eight chapters and supplemented with four appendices
this book is designed to be a self sufficient resource for all students teachers and researchers interested in the field of
cryptography

Public-key Cryptography 2001-12
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������ 2021-10-08

cryptography information theory and error correction a rich examination of the technologies supporting secure digital
information transfers from respected leaders in the field as technology continues to evolve cryptography information
theory and error correction a handbook for the 21st century is an indispensable resource for anyone interested in the
secure exchange of financial information identity theft cybercrime and other security issues have taken center stage as
information becomes easier to access three disciplines offer solutions to these digital challenges cryptography information
theory and error correction all of which are addressed in this book this book is geared toward a broad audience it is an
excellent reference for both graduate and undergraduate students of mathematics computer science cybersecurity and
engineering it is also an authoritative overview for professionals working at financial institutions law firms and
governments who need up to date information to make critical decisions the book s discussions will be of interest to those
involved in blockchains as well as those working in companies developing and applying security for new products like
self driving cars with its reader friendly style and interdisciplinary emphasis this book serves as both an ideal teaching



text and a tool for self learning for it professionals statisticians mathematicians computer scientists electrical engineers and
entrepreneurs six new chapters cover current topics like internet of things security new identities in information theory
blockchains cryptocurrency compression cloud computing and storage increased security and applicable research in elliptic
curve cryptography are also featured the book also shares vital new research in the field of information theory provides
quantum cryptography updates includes over 350 worked examples and problems for greater understanding of ideas
cryptography information theory and error correction guides readers in their understanding of reliable tools that can be
used to store or transmit digital information safely

Cryptography, Information Theory, and Error-Correction 2012-12-19

this introduction to cryptography employs a programming oriented approach to study the most important cryptographic
schemes in current use and the main cryptanalytic attacks against them discussion of the theoretical aspects emphasizing
precise security definitions based on methodological tools such as complexity and randomness and of the mathematical
aspects with emphasis on number theoretic algorithms and their applications to cryptography and cryptanalysis is
integrated with the programming approach thus providing implementations of the algorithms and schemes as well as
examples of realistic size a distinctive feature of the author s approach is the use of maple as a programming environment
in which not just the cryptographic primitives but also the most important cryptographic schemes are implemented
following the recommendations of standards bodies such as nist with many of the known cryptanalytic attacks
implemented as well the purpose of the maple implementations is to let the reader experiment and learn and for this
reason the author includes numerous examples the book discusses important recent subjects such as homomorphic
encryption identity based cryptography and elliptic curve cryptography the algorithms and schemes which are treated in
detail and implemented in maple include aes and modes of operation cmac gcm gmac sha 256 hmac rsa rabin elgamal
paillier cocks ibe dsa and ecdsa in addition some recently introduced schemes enjoying strong security properties such as
rsa oaep rabin saep cramer shoup and pss are also discussed and implemented on the cryptanalysis side maple
implementations and examples are used to discuss many important algorithms including birthday and man in the middle
attacks integer factorization algorithms such as pollard s rho and the quadratic sieve and discrete log algorithms such as
baby step giant step pollard s rho pohlig hellman and the index calculus method this textbook is suitable for advanced
undergraduate and graduate students of computer science engineering and mathematics satisfying the requirements of
various types of courses a basic introductory course a theoretically oriented course whose focus is on the precise definition
of security concepts and on cryptographic schemes with reductionist security proofs a practice oriented course requiring
little mathematical background and with an emphasis on applications or a mathematically advanced course addressed to
students with a stronger mathematical background the main prerequisite is a basic knowledge of linear algebra and
elementary calculus and while some knowledge of probability and abstract algebra would be helpful it is not essential
because the book includes the necessary background from these subjects and furthermore explores the number theoretic
material in detail the book is also a comprehensive reference and is suitable for self study by practitioners and
programmers

Introduction to Cryptography with Maple 2015-04-22

bachelor thesis from the year 2014 in the subject computer science it security grade 90 00 course computer security digital
forensics language english abstract elliptic curves as used in cryptography are essentially points bounded by a finite prime
field which display group properties that facilitate their usage in a cryptosystem the discrete log problem dlp based on a
large prime order subgroup of zp constitutes the essence of elliptic curve cryptography ecc and can be summed up as such
find an integer k such that q kp where k logp q and p q zp compared to the integer factorisation problem upon which rsa
is constructed the dlp achieves a greater level of complexity in terms of resistance to attack this project seeks to describe



the mathematical properties that enable ecc to outperform rsa culminating in the construction of a software system to
demonstrate ecc s ability to securely encipher and decipher files and text according to the national security agency s nsa
cryptographic interoperability strategy cis or suite b cryptography

Investigation Into the Cryptographic Properties of Elliptic Curves Defined Over a
Prime Field 2018-09-14

this part of gb t 32918 specifies the necessary mathematical basics and related cryptography techniques which are
involved in the sm2 elliptic curve public key cryptography algorithm to help implement the cryptographic mechanisms
as specified in other parts this part is applicable to the design development and use of elliptic curve public key
cryptography algorithms of which the base field is prime field and binary field

GB/T 32918.1-2016 Translated English of Chinese Standard. (GBT 32918.1-2016,
GB/T32918.1-2016, GBT32918.1-2016) 2010-08-09

from the exciting history of its development in ancient times to the present day introduction to cryptography with
mathematical foundations and computer implementations provides a focused tour of the central concepts of cryptography
rather than present an encyclopedic treatment of topics in cryptography it delineates cryptographic concepts in
chronological order developing the mathematics as needed written in an engaging yet rigorous style each chapter
introduces important concepts with clear definitions and theorems numerous examples explain key points while figures
and tables help illustrate more difficult or subtle concepts each chapter is punctuated with exercises for the reader
complete solutions for these are included in an appendix carefully crafted exercise sets are also provided at the end of each
chapter and detailed solutions to most odd numbered exercises can be found in a designated appendix the computer
implementation section at the end of every chapter guides students through the process of writing their own programs a
supporting website provides an extensive set of sample programs as well as downloadable platform independent applet
pages for some core programs and algorithms as the reliance on cryptography by business government and industry
continues and new technologies for transferring data become available cryptography plays a permanent important role in
day to day operations this self contained sophomore level text traces the evolution of the field from its origins through
present day cryptosystems including public key cryptography and elliptic curve cryptography

Introduction to Cryptography with Mathematical Foundations and Computer
Implementations 2018-09-14

this part of gb t 32918 specifies public key encryption algorithm of public key cryptographic algorithm sm2 based on
elliptic curves it gives the message encryption and decryption examples as well as the corresponding process this part
applies to message encryption and decryption in commercial password applications the sender of the message can encrypt
the message with the receiver public key the receiver decrypts with the corresponding private key to obtain the
message

GB/T 32918.4-2016 Translated English of Chinese Standard. (GBT 32918.4-2016,



GB/T32918.4-2016, GBT32918.4-2016) 2016-04-19

once the privilege of a secret few cryptography is now taught at universities around the world introduction to
cryptography with open source software illustrates algorithms and cryptosystems using examples and the open source
computer algebra system of sage the author a noted educator in the field provides a highly practical learning experienc

Introduction to Cryptography with Open-Source Software 2013-03-18

developed from the author s popular graduate level course computational number theory presents a complete treatment of
number theoretic algorithms avoiding advanced algebra this self contained text is designed for advanced undergraduate
and beginning graduate students in engineering it is also suitable for researchers new to the field and practitioners of
cryptography in industry requiring no prior experience with number theory or sophisticated algebraic tools the book
covers many computational aspects of number theory and highlights important and interesting engineering applications it
first builds the foundation of computational number theory by covering the arithmetic of integers and polynomials at a
very basic level it then discusses elliptic curves primality testing algorithms for integer factorization computing discrete
logarithms and methods for sparse linear systems the text also shows how number theoretic tools are used in
cryptography and cryptanalysis a dedicated chapter on the application of number theory in public key cryptography
incorporates recent developments in pairing based cryptography with an emphasis on implementation issues the book
uses the freely available number theory calculator gp pari to demonstrate complex arithmetic computations the text
includes numerous examples and exercises throughout and omits lengthy proofs making the material accessible to students
and practitioners

Computational Number Theory 2014-12-04

this book constitutes the proceedings of the 21st international conference on selected areas in cryptography sac 2014 held
in montreal qc canada in august 2014 the 22 papers presented in this volume were carefully reviewed and selected from
103 submissions there are four areas covered at each sac conference the three permanent areas are design and analysis of
symmetric key primitives and cryptosystems including block and stream ciphers hash function mac algorithms
cryptographic permutations and authenticated encryption schemes efficient implementations of symmetric and public key
algorithms mathematical and algorithmic aspects of applied cryptology this year the fourth area for sac 2014 is algorithms
for cryptography cryptanalysis and their complexity analysis

Selected Areas in Cryptography -- SAC 2014
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