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This book presents the proceedings of the International Conference on Computers
Communications and Control 2020 (ICCCC2020), covering topics such as theory for
computing and communications, integrated solutions in computer-based control,
computational intelligence and soft computing, decision-making and support systems.
The ICCCC was founded in Romania in 2006, and its eight editions have featured
respected keynote speakers and leading computer scientists from around the globe.
The ability to understand and predict behavior in strategic situations, in which an
individual’s success in making choices depends on the choices of others, has been the
domain of game theory since the 1950s. Developing the theories at the heart of game
theory has resulted in 8 Nobel Prizes and insights that researchers in many fields
continue to develop. In Volume 4, top scholars synthesize and analyze mainstream
scholarship on games and economic behavior, providing an updated account of
developments in game theory since the 2002 publication of Volume 3, which only
covers work through the mid 1990s. Focuses on innovation in games and economic
behavior Presents coherent summaries of subjects in game theory Makes details about
game theory accessible to scholars in fields outside economics
This book presents a study of the use of optimization algorithms in complex image
processing problems. The problems selected explore areas ranging from the theory of
image segmentation to the detection of complex objects in medical images.
Furthermore, the concepts of machine learning and optimization are analyzed to
provide an overview of the application of these tools in image processing. The material
has been compiled from a teaching perspective. Accordingly, the book is primarily
intended for undergraduate and postgraduate students of Science, Engineering, and
Computational Mathematics, and can be used for courses on Artificial Intelligence,
Advanced Image Processing, Computational Intelligence, etc. Likewise, the material
can be useful for research from the evolutionary computation, artificial intelligence and
image processing communities.
This beginning graduate textbook describes both recent achievements and classical
results of computational complexity theory. Requiring essentially no background apart
from mathematical maturity, the book can be used as a reference for self-study for
anyone interested in complexity, including physicists, mathematicians, and other
scientists, as well as a textbook for a variety of courses and seminars. More than 300
exercises are included with a selected hint set. The book starts with a broad
introduction to the field and progresses to advanced results. Contents include: definition
of Turing machines and basic time and space complexity classes, probabilistic
algorithms, interactive proofs, cryptography, quantum computation, lower bounds for
concrete computational models (decision trees, communication complexity, constant
depth, algebraic and monotone circuits, proof complexity), average-case complexity
and hardness amplification, derandomization and pseudorandom constructions, and the
PCP theorem.
This book opens the door to a new interesting and ambitious world of reversible and
quantum computing research. It presents the state of the art required to travel around
that world safely. Top world universities, companies and government institutions are in
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a race of developing new methodologies, algorithms and circuits on reversible logic,
quantum logic, reversible and quantum computing and nano-technologies. In this book,
twelve reversible logic synthesis methodologies are presented for the first time in a
single literature with some new proposals. Also, the sequential reversible logic
circuitries are discussed for the first time in a book. Reversible logic plays an important
role in quantum computing. Any progress in the domain of reversible logic can be
directly applied to quantum logic. One of the goals of this book is to show the
application of reversible logic in quantum computing. A new implementation of wavelet
and multiwavelet transforms using quantum computing is performed for this purpose.
Researchers in academia or industry and graduate students, who work in logic
synthesis, quantum computing, nano-technology, and low power VLSI circuit design,
will be interested in this book.
This text is structured in a problem-solution format that requires the student to think
through the programming process. New to the second edition are additional chapters
on suffix trees, games and strategies, and Huffman coding as well as an Appendix
illustrating the ease of conversion from Pascal to C.
This clearly structured textbook/reference presents a detailed and comprehensive
review of the fundamental principles of sequential graph algorithms, approaches for NPhard graph problems, and approximation algorithms and heuristics for such problems.
The work also provides a comparative analysis of sequential, parallel and distributed
graph algorithms – including algorithms for big data – and an investigation into the
conversion principles between the three algorithmic methods. Topics and features:
presents a comprehensive analysis of sequential graph algorithms; offers a unifying
view by examining the same graph problem from each of the three paradigms of
sequential, parallel and distributed algorithms; describes methods for the conversion
between sequential, parallel and distributed graph algorithms; surveys methods for the
analysis of large graphs and complex network applications; includes full implementation
details for the problems presented throughout the text; provides additional supporting
material at an accompanying website. This practical guide to the design and analysis of
graph algorithms is ideal for advanced and graduate students of computer science,
electrical and electronic engineering, and bioinformatics. The material covered will also
be of value to any researcher familiar with the basics of discrete mathematics, graph
theory and algorithms.
This book compares the performance of various evolutionary computation (EC)
techniques when they are faced with complex optimization problems extracted from
different engineering domains. Particularly focusing on recently developed algorithms, it
is designed so that each chapter can be read independently. Several comparisons
among EC techniques have been reported in the literature, however, they all suffer from
one limitation: their conclusions are based on the performance of popular evolutionary
approaches over a set of synthetic functions with exact solutions and well-known
behaviors, without considering the application context or including recent
developments. In each chapter, a complex engineering optimization problem is posed,
and then a particular EC technique is presented as the best choice, according to its
search characteristics. Lastly, a set of experiments is conducted in order to compare its
performance to other popular EC methods.
The two-volume set LNCS 8111 and LNCS 8112 constitute the papers presented at the 14th
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International Conference on Computer Aided Systems Theory, EUROCAST 2013, held in
February 2013 in Las Palmas de Gran Canaria, Spain. The total of 131 papers presented were
carefully reviewed and selected for inclusion in the books. The contributions are organized in
topical sections on modelling biological systems; systems theory and applications; intelligent
information processing; theory and applications of metaheuristic algorithms; model-based
system design, verification and simulation; process modeling simulation and system
optimization; mobile and autonomous transportation systems; computer vision, sensing, image
processing and medical applications; computer-based methods and virtual reality for clinical
and academic medicine; digital signal processing methods and applications; mechatronic
systems, robotics and marine robots; mobile computing platforms and technologies; systems
applications.
"This book is for security experts as well as for IoT developers to help them understand the
concepts related to quantum cryptography and classical cryptography and providing a direction
to security professionals and IoT solution developers toward using approaches of Quantum
Cryptography as available computational power increases"-One of Springer’s renowned Major Reference Works, this awesome achievement provides a
comprehensive set of solutions to important algorithmic problems for students and researchers
interested in quickly locating useful information. This first edition of the reference focuses on
high-impact solutions from the most recent decade, while later editions will widen the scope of
the work. All entries have been written by experts, while links to Internet sites that outline their
research work are provided. The entries have all been peer-reviewed. This defining reference
is published both in print and on line.
This book constitutes the refereed proceedings of the 20th Annual European Symposium on
Algorithms, ESA 2012, held in Ljubljana, Slovenia, in September 2012 in the context of the
combined conference ALGO 2012. The 69 revised full papers presented were carefully
reviewed and selected from 285 initial submissions: 56 out of 231 in track design and analysis
and 13 out of 54 in track engineering and applications. The papers are organized in topical
sections such as algorithm engineering; algorithmic aspects of networks; algorithmic game
theory; approximation algorithms; computational biology; computational finance; computational
geometry; combinatorial optimization; data compression; data structures; databases and
information retrieval; distributed and parallel computing; graph algorithms; hierarchical
memories; heuristics and meta-heuristics; mathematical programming; mobile computing; online algorithms; parameterized complexity; pattern matching, quantum computing; randomized
algorithms; scheduling and resource allocation problems; streaming algorithms.
This book constitutes the refereed proceedings of the 6th International Workshop on
Algorithms and Computation, WALCOM 2012, held in Dhaka, Bangladesh, in February 2012.
The 20 full papers presented together with 3 invited papers were carefully reviewed and
selected from 50 submissions. The papers are grouped in topical sections on graph algorithms;
computational geometry; approximation algorithms; graph drawing; string and data structures;
and games and cryptography.
?????????????????????????????????,?????????????????????
'The book under review is an interesting elaboration that fills the gaps in libraries for concisely
written and student-friendly books about essentials in computer science … I recommend this
book for anyone who would like to study algorithms, learn a lot about computer science or
simply would like to deepen their knowledge … The book is written in very simple English and
can be understood even by those with limited knowledge of the English language. It should be
emphasized that, despite the fact that the book consists of many examples, mathematical
formulas and theorems, it is very hard to find any mistakes, errors or typos.'zbMATHIn
computer science, an algorithm is an unambiguous specification of how to solve a class of
problems. Algorithms can perform calculation, data processing and automated reasoning
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tasks.As an effective method, an algorithm can be expressed within a finite amount of space
and time and in a well-defined formal language for calculating a function. Starting from an initial
state and initial input (perhaps empty), the instructions describe a computation that, when
executed, proceeds through a finite number of well-defined successive states, eventually
producing 'output' and terminating at a final ending state. The transition from one state to the
next is not necessarily deterministic; some algorithms, known as randomized algorithms,
incorporate random input.This book introduces a set of concepts in solving problems
computationally such as Growth of Functions; Backtracking; Divide and Conquer; Greedy
Algorithms; Dynamic Programming; Elementary Graph Algorithms; Minimal Spanning Tree;
Single-Source Shortest Paths; All Pairs Shortest Paths; Flow Networks; Polynomial
Multiplication, to ways of solving NP-Complete Problems, supported with comprehensive, and
detailed problems and solutions, making it an ideal resource to those studying computer
science, computer engineering and information technology.
This book constitutes the refereed proceedings of the 14th Algorithms and Data Structures
Symposium, WADS 2015, held in Victoria, BC, Canada, August 2015. The 54 revised full
papers presented in this volume were carefully reviewed and selected from 148 submissions.
The Algorithms and Data Structures Symposium - WADS (formerly Workshop on Algorithms
And Data Structures), which alternates with the Scandinavian Workshop on Algorithm Theory,
is intended as a forum for researchers in the area of design and analysis of algorithms and
data structures. WADS includes papers presenting original research on algorithms and data
structures in all areas, including bioinformatics, combinatorics, computational geometry,
databases, graphics, and parallel and distributed computing.
This open access book constitutes the thoroughly refereed post-conference proceedings of the
6th International Workshop on Graph Structures for Knowledge Representation and
Reasoning, GKR 2020, held virtually in September 2020, associated with ECAI 2020, the 24th
European Conference on Artificial Intelligence. The 7 revised full papers presented together
with 2 invited contributions were reviewed and selected from 9 submissions. The contributions
address various issues for knowledge representation and reasoning and the common graphtheoretic background, which allows to bridge the gap between the different communities.
AlgorithmsMcGraw-Hill Education
This book constitutes the proceedings of the 16th International Workshop on Approximation
Algorithms for Combinatorial Optimization Problems, APPROX 2013, and the 17th
International Workshop on Randomization and Computation, RANDOM 2013, held in August
2013 in the USA. The total of 48 carefully reviewed and selected papers presented in this
volume consist of 23 APPROX papers selected out of 46 submissions, and 25 RANDOM
papers selected out of 52 submissions. APPROX 2013 focuses on algorithmic and complexity
theoretic issues relevant to the development of efficient approximate solutions to
computationally difficult problems, while RANDOM 2013 focuses on applications of
randomness to computational and combinatorial problems.
Global optimization is a branch of applied mathematics and numerical analysis that deals with
the task of finding the absolutely best set of admissible conditions to satisfy certain criteria /
objective function(s), formulated in mathematical terms. Global optimization includes nonlinear,
stochastic and combinatorial programming, multiobjective programming, control, games,
geometry, approximation, algorithms for parallel architectures and so on. Due to its wide usage
and applications, it has gained the attention of researchers and practitioners from a plethora of
scientific domains. Typical practical examples of global optimization applications include:
Traveling salesman problem and electrical circuit design (minimize the path length); safety
engineering (building and mechanical structures); mathematical problems (Kepler conjecture);
Protein structure prediction (minimize the energy function) etc. Global Optimization algorithms
may be categorized into several types: Deterministic (example: branch and bound methods),
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Stochastic optimization (example: simulated annealing). Heuristics and meta-heuristics
(example: evolutionary algorithms) etc. Recently there has been a growing interest in
combining global and local search strategies to solve more complicated optimization problems.
This edited volume comprises 17 chapters, including several overview Chapters, which
provides an up-to-date and state-of-the art research covering the theory and algorithms of
global optimization. Besides research articles and expository papers on theory and algorithms
of global optimization, papers on numerical experiments and on real world applications were
also encouraged. The book is divided into 2 main parts.
This book offers an excellent presentation of intelligent engineering and informatics
foundations for researchers in this field as well as many examples with industrial application. It
contains extended versions of selected papers presented at the inaugural ACASE 2012
Conference dedicated to the Applications of Systems Engineering. This conference was held
from the 6th to the 8th of February 2012, at the University of Technology, Sydney, Australia,
organized by the University of Technology, Sydney (Australia), Wroclaw University of
Technology (Poland) and the University of Applied Sciences in Hagenberg (Austria). The book
is organized into three main parts. Part I contains papers devoted to the heuristic approaches
that are applicable in situations where the problem cannot be solved by exact methods, due to
various characteristics or dimensionality problems. Part II covers essential issues of the
network management, presents intelligent models of the next generation of networks and
distributed systems as well as discusses applications of modern numerical methods in large
intractable systems. Part III covers salient issues of complexity in intelligent system
applications. This part also contains papers and articles which discuss concurrency issues that
arise when multiple systems attempt to use the same radio space and the inter-connected
system applications in the field of medical simulation and training.
Arti?cial immune systems (AIS) is a diverse and maturing area of research that bridges the
disciplines of immunology and engineering. The scope of AIS ranges fromimmuneinspiredalgorithmsandengineeringsolutionsinsoftwareandha- ware, to the understanding of
immunology through modeling and simulation of immune system concepts. AIS algorithms
have been applied to a wide variety of applications, including computer security, fault
tolerance, data mining and optimization. In addition, theoretical aspects of arti?cial and real
immune s- tems have been the subject of mathematical and computational models and
simulations. The 8th InternationalConference on AIS (ICARIS 2009)built on the success of
previous years, providing a forum for a diverse group of AIS researchers to present and
discuss their latest results and advances. After two years outside Europe, ICARIS 2009
returned to England, the venue for the ?rst ICARIS back in 2002. This year’s conference was
located in the historic city of York, and was held in St. William’s College, the conference venue
of York Minster, northern Europe’s largest Gothic cathedral.
The multidisciplinary field of quantum computing strives to exploit some of the uncanny
aspects of quantum mechanics to expand our computational 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.
The European Conference on e-Learning was established 17 years ago. It has been held in
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France, Portugal, England, The Netherlands, Greece and Denmark to mention only a few of
the countries who have hosted it. ECEL is generally attended by participants from more than
40 countries and attracts an interesting combination of academic scholars, practitioners and
individuals who are engaged in various aspects of e-Learning. Among other journals, the
Electronic Journal of e-Learning publishes a special edition of the best papers presented at this
conference.

The book provides a platform for dealing with the flaws and failings of the soft
computing paradigm through different manifestations. The different chapters highlight
the necessity of the hybrid soft computing methodology in general with emphasis on
several application perspectives in particular. Typical examples include (a) Study of
Economic Load Dispatch by Various Hybrid Optimization Techniques, (b) An
Application of Color Magnetic Resonance Brain Image Segmentation by Para Optimus
LG Activation Function, (c) Hybrid Rough-PSO Approach in Remote Sensing Imagery
Analysis, (d) A Study and Analysis of Hybrid Intelligent Techniques for Breast Cancer
Detection using Breast Thermograms, and (e) Hybridization of 2D-3D Images for
Human Face Recognition. The elaborate findings of the chapters enhance the
exhibition of the hybrid soft computing paradigm in the field of intelligent computing.
Algorithms and Theory of Computation Handbook is a comprehensive collection of
algorithms and data structures that also covers many theoretical issues. It offers a
balanced perspective that reflects the needs of practitioners, including emphasis on
applications within discussions on theoretical issues. Chapters include information on
finite precision issues as well as discussion of specific algorithms where algorithmic
techniques are of special importance, including graph drawing, robotics, forming a VLSI
chip, vision and image processing, data compression, and cryptography. The book also
presents some advanced topics in combinatorial optimization and parallel/distributed
computing. • applications areas where algorithms and data structuring techniques are
of special importance • graph drawing • robot algorithms • VLSI layout • vision and
image processing algorithms • scheduling • electronic cash • data compression •
dynamic graph algorithms • on-line algorithms • multidimensional data structures •
cryptography • advanced topics in combinatorial optimization and parallel/distributed
computing
The book covers different aspects of real-world applications of optimization algorithms.
It provides insights from the Fourth International Conference on Harmony Search, Soft
Computing and Applications held at BML Munjal University, Gurgaon, India on February
7–9, 2018. It consists of research articles on novel and newly proposed optimization
algorithms; the theoretical study of nature-inspired optimization algorithms; numerically
established results of nature-inspired optimization algorithms; and real-world
applications of optimization algorithms and synthetic benchmarking of optimization
algorithms.
Cyber security has become a topic of concern over the past decade as private industry,
public administration, commerce, and communication have gained a greater online
presence. As many individual and organizational activities continue to evolve in the
digital sphere, new vulnerabilities arise. Cyber Security and Threats: Concepts,
Methodologies, Tools, and Applications contains a compendium of the latest academic
material on new methodologies and applications in the areas of digital security and
threats. Including innovative studies on cloud security, online threat protection, and
cryptography, this multi-volume book is an ideal source for IT specialists,
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administrators, researchers, and students interested in uncovering new ways to thwart
cyber breaches and protect sensitive digital information.
Modern optimization approaches have attracted an increasing number of scientists,
decision makers, and researchers. As new issues in this field emerge, different
optimization methodologies must be developed and implemented. The Handbook of
Research on Emergent Applications of Optimization Algorithms is an authoritative
reference source for the latest scholarly research on modern optimization techniques
for solving complex problems of global optimization and their applications in economics
and engineering. Featuring coverage on a broad range of topics and perspectives such
as hybrid systems, non-cooperative games, and cryptography, this publication is ideally
designed for students, researchers, and engineers interested in emerging
developments in optimization algorithms.
From nature, we observe swarming behavior in the form of ant colonies, bird flocking,
animal herding, honey bees, swarming of bacteria, and many more. It is only in recent
years that researchers have taken notice of such natural swarming systems as
culmination of some form of innate collective intelligence, albeit swarm intelligence (SI)
- a metaphor that inspires a myriad of computational problem-solving techniques. In
computational intelligence, swarm-like algorithms have been successfully applied to
solve many real-world problems in engineering and sciences. This handbook volume
serves as a useful foundational as well as consolidatory state-of-art collection of articles
in the field from various researchers around the globe. It has a rich collection of
contributions pertaining to the theoretical and empirical study of single and multiobjective variants of swarm intelligence based algorithms like particle swarm
optimization (PSO), ant colony optimization (ACO), bacterial foraging optimization
algorithm (BFOA), honey bee social foraging algorithms, and harmony search (HS).
With chapters describing various applications of SI techniques in real-world engineering
problems, this handbook can be a valuable resource for researchers and practitioners,
giving an in-depth flavor of what SI is capable of achieving.
This publication examines complex performance evaluation of various typical parallel
algorithms (shared memory, distributed memory) and their practical implementations.
As real application examples we demonstrate the various influences during the process
of modelling and performance evaluation and the consequences of their distributed
parallel implementations.
This book constitutes the refereed proceedings of the 16th Annual European
Symposium on Algorithms, ESA 2008, held in Karlsruhe, Germany, in September 2008
in the context of the combined conference ALGO 2008. The 67 revised full papers
presented together with 2 invited lectures were carefully reviewed and selected: 51
papers out of 147 submissions for the design and analysis track and 16 out of 53
submissions in the engineering and applications track. The papers address all current
subjects in algorithmics reaching from design and analysis issues of algorithms over to
real-world applications and engineering of algorithms in various fields. Special focus is
given to mathematical programming and operations research, including combinatorial
optimization, integer programming, polyhedral combinatorics and network optimization.

While the field of computational structural biology or structural bioinformatics is
rapidly developing, there are few books with a relatively complete coverage of
such diverse research subjects studied in the field as X-ray crystallography
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computing, NMR structure determination, potential energy minimization,
dynamics simulation, and knowledge-based modeling. This book helps fill the
gap by providing such a survey on all the related subjects. Comprising a
collection of lecture notes for a computational structural biology course for the
Program on Bioinformatics and Computational Biology at Iowa State University,
the book is in essence a comprehensive summary of computational structural
biology based on the author's own extensive research experience, and a review
of the subject from the perspective of a computer scientist or applied
mathematician. Readers will gain a deeper appreciation of the biological
importance and mathematical novelty of the research in the field.
As multimedia data advances in technology and becomes more complex, the
hybridization of soft computing tools allows for more robust and safe solutions in
data processing and analysis. Quantum-Inspired Intelligent Systems for
Multimedia Data Analysis provides emerging research on techniques used in
multimedia information processing using intelligent paradigms including swarm
intelligence, neural networks, and deep learning. While highlighting topics such
as clustering techniques, neural network architecture, and text data processing,
this publication explores the methods and applications of computational
intelligent tools. This book is an important resource for academics, computer
engineers, IT professionals, students, and researchers seeking current research
in the field of multimedia data processing and quantum intelligent systems.
??????·????????
This volume comprises a selection of works presented at the Numerical and
Evolutionary Optimization (NEO 2016) workshop held in September 2016 in
Tlalnepantla, Mexico. The development of powerful search and optimization
techniques is of great importance in today’s world and requires researchers and
practitioners to tackle a growing number of challenging real-world problems. In
particular, there are two well-established and widely known fields that are
commonly applied in this area: (i) traditional numerical optimization techniques
and (ii) comparatively recent bio-inspired heuristics. Both paradigms have their
unique strengths and weaknesses, allowing them to solve some challenging
problems while still failing in others. The goal of the NEO workshop series is to
bring together experts from these and related fields to discuss, compare and
merge their complementary perspectives in order to develop fast and reliable
hybrid methods that maximize the strengths and minimize the weaknesses of the
underlying paradigms. In doing so, NEO promotes the development of new
techniques that are applicable to a broader class of problems. Moreover, NEO
fosters the understanding and adequate treatment of real-world problems
particularly in emerging fields that affect all of us, such as healthcare, smart
cities, big data, among many others. The extended papers presented in the book
contribute to achieving this goal.
This text, extensively class-tested over a decade at UC Berkeley and UC San
Diego, explains the fundamentals of algorithms in a story line that makes the
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material enjoyable and easy to digest. Emphasis is placed on understanding the
crisp mathematical idea behind each algorithm, in a manner that is intuitive and
rigorous without being unduly formal. Features include: The use of boxes to
strengthen the narrative: pieces that provide historical context, descriptions of
how the algorithms are used in practice, and excursions for the mathematically
sophisticated. Carefully chosen advanced topics that can be skipped in a
standard one-semester course, but can be covered in an advanced algorithms
course or in a more leisurely two-semester sequence. An accessible treatment of
linear programming introduces students to one of the greatest achievements in
algorithms. An optional chapter on the quantum algorithm for factoring provides a
unique peephole into this exciting topic. In addition to the text, DasGupta also
offers a Solutions Manual, which is available on the Online Learning Center.
"Algorithms is an outstanding undergraduate text, equally informed by the
historical roots and contemporary applications of its subject. Like a captivating
novel, it is a joy to read." Tim Roughgarden Stanford University
"This book offers the latest research within the field of HAIS, surveying the broad
topics and collecting case studies, future directions, and cutting edge analyses,
investigating biologically inspired algorithms such as ant colony optimization and
particle swarm optimization"-"?Programming Pearls?????????????????????????????????????????????????J
on???????????????????????????????" -Steve McConnell??Code Complete???
?????????????????Jon Bentley?????????????????????????(pearls)???????????
?????????????????????????????????????????????????????Bentley?????(pearl
s)????????????????????????????????????????????????????????????????????
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