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Evolutionary Algorithms in Engineering Applications CRC
Press

This textbook fosters information exchange and discussion on all
aspects of introductory matters of modern mechanical
engineering from a number of perspectives including:
mechanical engineering as a profession, materials and
manufacturing processes, machining and machine tools,
tribology and surface engineering, solid mechanics, applied and
computational mechanics, mechanical design, mechatronics and
robotics, fluid mechanics and heat transfer, renewable energies,
biomechanics, nanoengineering and nanomechanics. At the end
of each chapter, a list of 10 questions (and answers) is provided.
Appl i cations of Cuckoo Search Algorithmand its
Variants Butterworth-Hei nemann

Al gorithm Engi neering is a nethodol ogy for

al gorithm c research that conbines theory with

i npl enentati on and experinentation in order to
obtain better algorithnms with high practi cal
inmpact. Traditionally, the study of algorithnms was
dom nated by mat hemati cal (worst-case) anal ysis.
In Al gorithm Engi neering, algorithnms are al so

i npl enented and experinments conducted in a
systematic way, sonetines resenbling the
experimentati on processes known fromfields such
as biology, chemstry, or physics. This helps in
counteracting an otherw se growi ng gap between

t heory and practice.

Algorithm Engineering John Wiley & Sons

The ALENEX workshop provides a forum for the presentation of original
research in the implementation and experimental evaluation of algorithms and
data structures. This volume collects extended versions of the 12 papers that
were selected for presentation.

Evolutionary Algorithms and Neural Networ ks Springer
Nature

The book includes an introduction to fuzzy logic and its
application in the formulation of multi-objective optimization
problems, a discussion on hybrid techniques that combine
features of heuristics, a survey of recent research work, and
examples that illustrate required mathematical
concepts."--BOOK JACKET.

Parallel Algorithms in Computational Science and
Engineering Springer Science & Business Media
This book introduces readers to the “ Jaya”
algorithm, an advanced optimization technique that
can be applied to many physical and engineering
systems. It describes the algorithm, discusses its
differences with other advanced optimization
techniques, and examines the applications of
versions of the algorithm in mechanical, thermal,
manufacturing, electrical, computer, civil and
structural engineering. In real complex optimization
problems, the number of parameters to be optimized
can be very large and their influence on the goal
function can be very complicated and nonlinear in
character. Such problems cannot be solved using
classical methods and advanced optimization
methods need to be applied. The Jaya algorithm is
an algorithm-specific parameter-less algorithm that
builds on other advanced optimization techniques.
The application of Jaya in several engineering
disciplines is critically assessed and its success
compared with other complex optimization
techniques such as Genetic Algorithms (GA),
Particle Swarm Optimization (PSO), Differential
Evolution (DE), Artificial Bee Colony (ABC), and
other recently developed algorithms.

Springer

The first notable feature of this book is its innovation:
Computational intelligence (CI), a fast evolving area, is
currently attracting lots of researchers’ attention in dealing
with many complex problems. At present, there are quite a
lot competing books existing in the market. Nevertheless, the
present book is markedly different from the existing books in
that it presents new paradigms of Cl that have rarely
mentioned before, as opposed to the traditional Cl techniques

or methodologies employed in other books. During the past
decade, a number of new CI algorithms are proposed.
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Unfortunately, they spread in a number of unrelated publishingdevelopments in nature-inspired algorithms and their

directions which may hamper the use of such published
resources. These provide us with motivation to analyze the
existing research for categorizing and synthesizing it in a
meaningful manner. The mission of this book is really
important since those algorithms are going to be a new
revolution in computer science. We hope it will stimulate the
readers to make novel contributions or even start a new
paradigm based on nature phenomena. Although structured as
a textbook, the book's straightforward, self-contained style
will also appeal to a wide audience of professionals,
researchers and independent learners. We believe that the
book will be instrumental in initiating an integrated approach
to complex problems by allowing cross-fertilization of design
principles from different design philosophies. The second
feature of this book is its comprehensiveness: Through an
extensive literature research, there are 134 innovative CI
algorithms covered in this book.

Bio-inspired Algorithms for Engineering Springer Nature
Algorithm engineering allows computer engineers to produce
a computational machine that will execute an algorithm as
efficiently and cost-effectively as possible given a set of
constraints, such as minimal performance or the availability
of technology. Addressing algorithm engineering in a parallel
setting, regular array syntheses offer powerful computation
and embody best practice, but often face the criticism that
they are applicable only to restricted classes of algorithms.
Algorithm Engineering for Integral and Dynamic Problems
reviews the basic principles of regular array synthesis and
shows how to extend its use into classes of algorithms
traditionally viewed to be beyond its domain of application.
The author discusses the transformation of the initial
algorithm specification into a specification with data
dependencies of increased regularity in order to obtain
corresponding regular arrays by direct application of the
standard mapping techniques. The book includes a review of
the basic principles of regular array synthesis followed by
applications of these techniques to well-known algorithms,
concluding with numerous case studies to illustrate the
methods. Researchers and practitioners in algorithm
engineering will find that this text significantly extends their
understanding of the applications of regular array synthesis
and regular array processors beyond the traditionally narrow
field of relevance.

Neuromorphic Engineering Springer

* DIMACSSpecialFocusonNextGenerationNetworks

» TheHopkinsCenterforAlgorithmEngineering

* NECResearchinstitute Thefollowingprovidedin-
kindsupport,facilitatingtheworkshop. « AT&T

* SIAM,theSocietyforindustrialandAppliedMathematics

* SIGACT,theACMSIGonAlgorithmsandComputationTheory
ALENEX2001ProgramCommittee
NinaAmenta,(UniversityofTexas,Austin)
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scher,(HongKongUniversityofScience&Technology)
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Algorithm Engineering World Scientific Publishing
Company

Moth-Flame Optimization algorithm is an emerging
meta-heuristic and has been widely used in both
science and industry. Solving optimization problem
using this algorithm requires addressing a number of
challenges, including multiple objectives,
constraints, binary decision variables, large-scale
search space, dynamic objective function, and noisy
parameters. Handbook of Moth-Flame Optimization
Algorithm: Variants, Hybrids, Improvements, and
Applications provides an in-depth analysis of this
algorithm and the existing methods in the literature
to cope with such challenges. Key Features:
Reviews the literature of the Moth-Flame
Optimization algorithm Provides an in-depth analysis
of equations, mathematical models, and mechanisms
of the Moth-Flame Optimization algorithm Proposes
different variants of the Moth-Flame Optimization
algorithm to solve binary, multi-objective, noisy,
dynamic, and combinatorial optimization problems
Demonstrates how to design, develop, and test
different hybrids of Moth-Flame Optimization
algorithm Introduces several applications areas of
the Moth-Flame Optimization algorithm This
handbook will interest researchers in evolutionary
computation and meta-heuristics and those who are
interested in applying Moth-Flame Optimization
algorithm and swarm intelligence methods overall to
different application areas.

DNA Computing Based Genetic Algorithm Springer

This book reviews the state-of-the-art
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applications in various disciplines, ranging from
feature selection and engineering design optimization
to scheduling and vehicle routing. It introduces each
algorithm and its implementation with case studies as
well as extensive literature reviews, and also
includes self-contained chapters featuring theoretical
analyses, such as convergence analysis and no-free-
lunch theorems so as to provide insights into the
current nature-inspired optimization algorithms.
Topics include ant colony optimization, the bat
algorithm, B-spline curve fitting, cuckoo search,
feature selection, economic load dispatch, the firefly
algorithm, the flower pollination algorithm, knapsack
problem, octonian and quaternion representations,
particle swarm optimization, scheduling, wireless
networks, vehicle routing with time windows, and
maximally different alternatives. This timely book
serves as a practical guide and reference resource
for students, researchers and professionals.
Handbook of Moth-Flame Optimization Algorithm IGI
Global

Michael Goodrich and Roberto Tamassia, authors of
the successful, Data Structures and Algorithms in
Java, 2/e, have written Algorithm Engineering, a text
designed to provide a comprehensive introduction to
the design, implementation and analysis of computer
algorithms and data structures from a modern
perspective. This book offers theoretical analysis
techniques as well as algorithmic design patterns
and experimental methods for the engineering of
algorithms. Market: Computer Scientists;
Programmers.

Experimental Algorithms SIAM

Algorithms are essential building blocks of computer
applications. However, advancements in computer
hardware, which render traditional computer models
more and more unrealistic, and an ever increasing
demand for efficient solution to actual real world
problems have led to a rising gap between classical
algorithm theory and algorithmics in practice. The
emerging discipline of Algorithm Engineering aims at
bridging this gap. Driven by concrete applications,
Algorithm Engineering complements theory by the
benefits of experimentation and puts equal emphasis
on all aspects arising during a cyclic solution
process ranging from realistic modeling, design,
analysis, robust and efficient implementations to
careful experiments. This tutorial - outcome of a Gl-
Dagstuhl Seminar held in Dagstuhl Castle in
September 2006 - covers the essential aspects of
this process in ten chapters on basic ideas, modeling
and design issues, analysis of algorithms, realistic
computer models, implementation aspects and
algorithmic software libraries, selected case studies,
as well as challenges in Algorithm Engineering. Both
researchers and practitioners in the field will find it
useful as a state-of-the-art survey.

Jaya: An Advanced Optimization Algorithm and its
Engineering Applications Springer

This book discusses the application of metaheuristic
algorithms in a number of important optimization
problems in civil engineering. Advances in civil
engineering technologies require greater accuracy,
efficiency and speed in terms of the analysis and design
of the corresponding systems. As such, it is not
surprising that novel methods have been developed for
the optimal design of real-world systems and models
with complex configurations and large numbers of
elements. This book is intended for scientists, engineers
and students wishing to explore the potential of newly
developed metaheuristics in practical problems. It
presents concepts that are not only applicable to civil
engineering problems, but can also used for optimizing
problems related to mechanical, electrical, and industrial
engineering. It is an essential resource for civil,
mechanical and electrical engineers who use
optimization methods for design, as well as for students
and researchers interested in structural optimization.
Cuckoo Search and Firefly Algorithm Springer

This book constitutes the refereed proceedings of
the 11th International Symposium on Experimental
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Algorithms, SEA 2012, held Bordeaux, France, in
June 2012. The 31 revised full papers presented
together with 3 invited papers were carefully
reviewed and selected from 64 submissions and
present current research in the area of design,
analysis, and experimental evaluation and
engineering of algorithms, as well as in various
aspects of computational optimization and its
applications.

Nature-Inspired Algorithms and Applied
Optimization John Wiley & Sons

Optimization techniques have developed into a
significant area concerning industrial, economics,
business, and financial systems. With the
development of engineering and financial systems,
modern optimization has played an important role in
service-centered operations and as such has
attracted more attention to this field. Meta-heuristic
hybrid optimization is a newly development
mathematical framework based optimization
technique. Designed by logicians, engineers,
analysts, and many more, this technique aims to
study the complexity of algorithms and problems.
Meta-Heuristics Optimization Algorithms in
Engineering, Business, Economics, and Finance
explores the emerging study of meta-heuristics
optimization algorithms and methods and their role
in innovated real world practical applications. This
book is a collection of research on the areas of meta-
heuristics optimization algorithms in engineering,
business, economics, and finance and aims to be a
comprehensive reference for decision makers,
managers, engineers, researchers, scientists,

financiers, and economists as well as industrialists.
Meta-heuristic and Evolutionary Algorithms for Engineering
Optimization Springer Science & Business Media

A detailed review of a wide range of meta-heuristic and
evolutionary algorithms in a systematic manner and how they
relate to engineering optimization problems This book
introduces the main metaheuristic algorithms and their
applications in optimization. It describes 20 leading meta-
heuristic and evolutionary algorithms and presents
discussions and assessments of their performance in solving
optimization problems from several fields of engineering. The
book features clear and concise principles and presents
detailed descriptions of leading methods such as the pattern
search (PS) algorithm, the genetic algorithm (GA), the
simulated annealing (SA) algorithm, the Tabu search (TS)
algorithm, the ant colony optimization (ACO), and the particle
swarm optimization (PSO) technique. Chapter 1 of Meta-
heuristic and Evolutionary Algorithms for Engineering
Optimization provides an overview of optimization and
defines it by presenting examples of optimization problems in
different engineering domains. Chapter 2 presents an
introduction to meta-heuristic and evolutionary algorithms
and links them to engineering problems. Chapters 3 to 22 are
each devoted to a separate algorithm— and they each start
with a brief literature review of the development of the
algorithm, and its applications to engineering problems. The
principles, steps, and execution of the algorithms are
described in detail, and a pseudo code of the algorithm is
presented, which serves as a guideline for coding the
algorithm to solve specific applications. This book:
Introduces state-of-the-art metaheuristic algorithms and
their applications to engineering optimization; Fills a gap in
the current literature by compiling and explaining the various
meta-heuristic and evolutionary algorithms in a clear and
systematic manner; Provides a step-by-step presentation of
each algorithm and guidelines for practical implementation
and coding of algorithms; Discusses and assesses the
performance of metaheuristic algorithms in multiple problems
from many fields of engineering; Relates optimization
algorithms to engineering problems employing a unifying
approach. Meta-heuristic and Evolutionary Algorithms for
Engineering Optimization is a reference intended for
students, engineers, researchers, and instructors in the fields
of industrial engineering, operations research,
optimization/mathematics, engineering optimization, and
computer science. OMID BOZORG-HADDAD, PhD, is
Professor in the Department of Irrigation and Reclamation
Engineering at the University of Tehran, Iran. MOHAMMAD
SOLGI, M.Sc., is Teacher Assistant for M.Sc. courses at the
University of Tehran, Iran. HUGO A. LOO ICIGA, PhD, is
Professor in the Department of Geography at the University
of California, Santa Barbara, United States of America.
Proceedings of the Fifth Workshop on Algorithm
Engineering and Experiments CRC Press

This book presents advances and innovations in
grouping genetic algorithms, enriched with new and
unique heuristic optimization techniques. These
algorithms are specially designed for solving industrial
grouping problems where system entities are to be
partitioned or clustered into efficient groups according
to a set of guiding decision criteria. Examples of such
problems are: vehicle routing problems, team formation
problems, timetabling problems, assembly line balancing,
group maintenance planning, modular design, and task
assignment. A wide range of industrial grouping
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problems, drawn from diverse fields such as logistics,
supply chain management, project management,
manufacturing systems, engineering design and
healthcare, are presented. Typical complex industrial
grouping problems, with multiple decision criteria and
constraints, are clearly described using illustrative
diagrams and formulations. The problems are mapped
into a common group structure that can conveniently be
used as an input scheme to specific variants of grouping
genetic algorithms. Unique heuristic grouping techniques
are developed to handle grouping problems efficiently
and effectively. lllustrative examples and computational
results are presented in tables and graphs to
demonstrate the efficiency and effectiveness of the
algorithms. Researchers, decision analysts, software
developers, and graduate students from various
disciplines will find this in-depth reader-friendly
exposition of advances and applications of grouping
genetic algorithms an interesting, informative and
valuable resource.

Algorithm Engineering Asq Press

This book highlights the basic concepts of the CS algorithm
and its variants, and their use in solving diverse optimization
problems in medical and engineering applications.
Evolutionary-based meta-heuristic approaches are
increasingly being applied to solve complicated optimization
problems in several real-world applications. One of the most
successful optimization algorithms is the Cuckoo search
(CS), which has become an active research area to solve N-
dimensional and linear/nonlinear optimization problems using
simple mathematical processes. CS has attracted the
attention of various researchers, resulting in the emergence
of numerous variants of the basic CS with enhanced
performance since 2019.

An _Introduction to Genetic Algorithms for Scientists

and Engineers Springer Nature
This invaluable book has been designed to be useful

to most practising scientists and engineers,
whatever their field and however rusty their
mathematics and programming might be. The
approach taken is largely practical, with algorithms
being presented in full and working code (in BASIC,
FORTRAN, PASCAL AND C) included on a floppy
disk to help the reader get up and running as quickly
as possible. The text could also be used as part of
an undergraduate course on search and optimisation.
Student exercises are included at the end of several
of the chapters, many of which are computer-based
and designed to encourage exploration of the

method.

Experimental Algorithms Springer Science & Business Media
This book introduces readers to the fundamentals of artificial
neural networks, with a special emphasis on evolutionary
algorithms. At first, the book offers a literature review of
several well-regarded evolutionary algorithms, including
particle swarm and ant colony optimization, genetic
algorithms and biogeography-based optimization. It then
proposes evolutionary version of several types of neural
networks such as feed forward neural networks, radial basis
function networks, as well as recurrent neural networks and
multi-later perceptron. Most of the challenges that have to be
addressed when training artificial neural networks using
evolutionary algorithms are discussed in detail. The book
also demonstrates the application of the proposed algorithms
for several purposes such as classification, clustering,
approximation, and prediction problems. It provides a tutorial
on how to design, adapt, and evaluate artificial neural
networks as well, and includes source codes for most of the
proposed techniques as supplementary materials.
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