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Advanced Synchronization Control and Bifurcation of Chaotic Fractional-Order Systems IGI Global In the recent years,
fractional-order systems have been studied by many researchers in the engineering ﬁeld. It was found that many
systems can be described more accurately by fractional diﬀerential equations than by integer-order models. Advanced
Synchronization Control and Bifurcation of Chaotic Fractional-Order Systems is a scholarly publication that explores
new developments related to novel chaotic fractional-order systems, control schemes, and their applications.
Featuring coverage on a wide range of topics including chaos synchronization, nonlinear control, and cryptography,
this publication is geared toward engineers, IT professionals, researchers, and upper-level graduate students seeking
current research on chaotic fractional-order systems and their applications in engineering and computer science.
Papers in ITJEMAST 11(12) 2020 International Transaction Journal of Engineering, Management, & Applied Sciences &
Technologies International Transaction Journal of Engineering, Management, & Applied Sciences & Technologies
publishes a wide spectrum of research and technical articles as well as reviews, experiments, experiences, modelings,
simulations, designs, and innovations from engineering, sciences, life sciences, and related disciplines as well as
interdisciplinary/cross-disciplinary/multidisciplinary subjects. Original work is required. Article submitted must not be
under consideration of other publishers for publications. Robust Synchronization of Chaotic Systems via Feedback
Springer This pages include the results derived during last ten years about both suppression and synchronization of
chaotic -continuous time- systems. Along this time, our concept was to study how the intrinsic properties of dynamical
systems can be exploited to suppress and to synchronize the chaotic behavior and what synchronization phen- ena can
be found under feedback interconnection. Our ﬁndings have caused surprise to us and have stimulated our astonishing
capability. Perhaps, reader can imagine our faces with opens eyes like children seeing around objects; which are
possibly obvious for others and novel for us. A compilation of our surprises about these ﬁndings is being described
along this book. Book contains both objectives to share our ama- ment and to show our perspective on synchronization
of chaotic systems. Thus, while we were writing the preface, we discussed its scope. Thinking as a book readers, we
found that a preface should answer, in few words, the following question: What can the reader ﬁnd in this book?,
reader can ﬁnd our steps toward understanding of c- otic behavior and the possibility of suppressing and
synchronizing it. We ﬁrstly show the chaos suppression form experimental domain to potential implementation in high
tech system as a levitation system based on High Temperature Superconductors (HTS). This chapter is used as
departing point towards a more complicated problem the chaotic synchronization. Then, reader travels by the
synchronization of the chaotic behavior world throughout distinct feedback approaches. Chaos in Nonlinear Oscillators
Controlling and Synchronization World Scientiﬁc This book deals with the bifurcation and chaotic aspects of damped
and driven nonlinear oscillators. The analytical and numerical aspects of the chaotic dynamics of these oscillators are
covered, together with appropriate experimental studies using nonlinear electronic circuits. Recent exciting
developments in chaos research are also discussed, such as the control and synchronization of chaos and possible
technological applications. Fractional Order Systems Optimization, Control, Circuit Realizations and Applications
Academic Press Fractional Order Systems: Optimization, Control, Circuit Realizations and Applications consists of 21
contributed chapters by subject experts. Chapters oﬀer practical solutions and novel methods for recent research
problems in the multidisciplinary applications of fractional order systems, such as FPGA, circuits, memristors, control
algorithms, photovoltaic systems, robot manipulators, oscillators, etc. This book is ideal for researchers working in the
modeling and applications of both continuous-time and discrete-time dynamics and chaotic systems. Researchers from
academia and industry who are working in research areas such as control engineering, electrical engineering,
mechanical engineering, computer science, and information technology will ﬁnd the book most informative. Discusses
multi-disciplinary applications with new fundamentals, modeling, analysis, design, realization and experimental results
Includes new circuits and systems based on the new nonlinear elements Covers most of the linear and nonlinear
fractional-order theorems that will solve many scientiﬁc issues for researchers Closes the gap between theoretical
approaches and real-world applications Provides MATLAB® and Simulink code for many of the applications in the book
From Chaos to Order Methodologies, Perspectives and Applications Recent Advances in Chaotic Systems and
Synchronization From Theory to Real World Applications Academic Press Recent Advances in Chaotic Systems and
Synchronization: From Theory to Real World Applications is a major reference for scientists and engineers interested in
applying new computational and mathematical tools for solving complex problems related to modeling, analyzing and
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synchronizing chaotic systems. Furthermore, it oﬀers an array of new, real-world applications in the ﬁeld. Written by
eminent scientists in the ﬁeld of control theory and nonlinear systems from 19 countries (Cameroon, China, Ethiopia,
France, Greece, India, Italia, Iran, Japan, Mexico, and more), this book covers the latest advances in chaos theory,
along with the eﬃciency of novel synchronization approaches. Readers will ﬁnd the fundamentals and algorithms
related to the analysis and synchronization of chaotic systems, along with key applications, including electronic
design, text and image encryption, and robot control and tracking. Explores and evaluates the latest real-world
applications of chaos across various engineering and biomedical engineering ﬁelds Investigates advances in chaos
synchronization techniques, including the continuous sliding-mode control approach, hybrid synchronization between
chaotic and hyperchaotic systems, and neural network synchronization Presents recent advances in chaotic systems
through an overview of new systems and new proprieties Advances in System Dynamics and Control IGI Global Complex
systems are pervasive in many areas of science. With the increasing requirement for high levels of system
performance, complex systems has become an important area of research due to its role in many industries. Advances
in System Dynamics and Control provides emerging research on the applications in the ﬁeld of control and analysis for
complex systems, with a special emphasis on how to solve various control design and observer design problems,
nonlinear systems, interconnected systems, and singular systems. Featuring coverage on a broad range of topics, such
as adaptive control, artiﬁcial neural network, and synchronization, this book is an important resource for engineers,
professionals, and researchers interested in applying new computational and mathematical tools for solving the
complicated problems of mathematical modeling, simulation, and control. Chaos and Complexity Theory for
Management: Nonlinear Dynamics Nonlinear Dynamics IGI Global Although chaos theory refers to the existence
between seemingly random events, it has been gaining the attention of science, technology and managements ﬁelds.
The shift from traditional procedures to the dynamics of chaos and complexity theory has resulted in a new element of
complexity thinking, allowing for a greater capability for analyzing and understanding key business processes. Chaos
and Complexity Theory for Management: Nonlinear Dynamics explores chaos and complexity theory and its relationship
with the understanding of natural chaos in the business environment. Utilizing these theories aids in comprehending
the development of businesses as a complex adaptive system. AETA 2015: Recent Advances in Electrical Engineering
and Related Sciences Springer This proceeding book consists of 10 topical areas of selected papers like:
telecommunication, power systems, robotics, control system, renewable energy, power electronics, computer science
and more. All selected papers represent interesting ideas and state of the art overview. Readers will ﬁnd interesting
papers of those areas about design and implement of dynamic positioning control system for USV, scheduling
problems, motor control, backtracking search algorithm for distribution network and others. All selected papers
represent interesting ideas and state of art overview. The proceeding book will also be a resource and material for
practitioners who want to apply discussed problems to solve real-life problems in their challenging applications. It is
also devoted to the studies of common and related subjects in intensive research ﬁelds of modern electric, electronic
and related technologies. For these reasons, we believe that this proceeding book will be useful for scientists and
engineers working in the above-mentioned ﬁelds of research applications. Mathematical Economics Application of
Fractional Calculus MDPI This book is devoted to the application of fractional calculus in economics to describe
processes with memory and non-locality. Fractional calculus is a branch of mathematics that studies the properties of
diﬀerential and integral operators that are characterized by real or complex orders. Fractional calculus methods are
powerful tools for describing the processes and systems with memory and nonlocality. Recently, fractional integrodiﬀerential equations have been used to describe a wide class of economical processes with power law memory and
spatial nonlocality. Generalizations of basic economic concepts and notions the economic processes with memory were
proposed. New mathematical models with continuous time are proposed to describe economic dynamics with long
memory. This book is a collection of articles reﬂecting the latest mathematical and conceptual developments in
mathematical economics with memory and non-locality based on applications of fractional calculus. Fractional Order
Control and Synchronization of Chaotic Systems Springer The book reports on the latest advances in and applications
of fractional order control and synchronization of chaotic systems, explaining the concepts involved in a clear, matterof-fact style. It consists of 30 original contributions written by eminent scientists and active researchers in the ﬁeld
that address theories, methods and applications in a number of research areas related to fractional order control and
synchronization of chaotic systems, such as: fractional chaotic systems, hyperchaotic systems, complex systems,
fractional order discrete chaotic systems, chaos control, chaos synchronization, jerk circuits, fractional chaotic systems
with hidden attractors, neural network, fuzzy logic controllers, behavioral modeling, robust and adaptive control,
sliding mode control, diﬀerent types of synchronization, circuit realization of chaotic systems, etc. In addition to
providing readers extensive information on chaos fundamentals, fractional calculus, fractional diﬀerential equations,
fractional control and stability, the book also discusses key applications of fractional order chaotic systems, as well as
multidisciplinary solutions developed via control modeling. As such, it oﬀers the perfect reference guide for graduate
students, researchers and practitioners in the areas of fractional order control systems and fractional order chaotic
systems. Functional and Impulsive Diﬀerential Equations of Fractional Order Qualitative Analysis and Applications CRC
Press The book presents qualitative results for diﬀerent classes of fractional equations, including fractional functional
diﬀerential equations, fractional impulsive diﬀerential equations, and fractional impulsive functional diﬀerential
equations, which have not been covered by other books. It manifests diﬀerent constructive methods by demonstrating
how these techniques can be applied to investigate qualitative properties of the solutions of fractional systems. Since
many applications have been included, the demonstrated techniques and models can be used in training students in
mathematical modeling and in the study and development of fractional-order models. Springer Nature Unmanned
Aerial Systems Theoretical Foundation and Applications Academic Press Unmanned Aerial Systems: Theoretical
Foundation and Applications presents some of the latest innovative approaches to drones from the point-of-view of
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dynamic modeling, system analysis, optimization, control, communications, 3D-mapping, search and rescue,
surveillance, farmland and construction monitoring, and more. With the emergence of low-cost UAS, a vast array of
research works in academia and products in the industrial sectors have evolved. The book covers the safe operation of
UAS, including, but not limited to, fundamental design, mission and path planning, control theory, computer vision,
artiﬁcial intelligence, applications requirements, and more. This book provides a unique reference of the state-of-theart research and development of unmanned aerial systems, making it an essential resource for researchers, instructors
and practitioners. Covers some of the most innovative approaches to drones Provides the latest state-of-the-art
research and development surrounding unmanned aerial systems Presents a comprehensive reference on unmanned
aerial systems, with a focus on cutting-edge technologies and recent research trends in the area Sync How Order
Emerges from Chaos In the Universe, Nature, and Daily Life Hachette Books At the heart of the universe is a steady,
insistent beat, the sound of cycles in sync. Along the tidal rivers of Malaysia, thousands of ﬁreﬂies congregate and
ﬂash in unison; the moon spins in perfect resonance with its orbit around the earth; our hearts depend on the
synchronous ﬁring of ten thousand pacemaker cells. While the forces that synchronize the ﬂashing of ﬁreﬂies may
seem to have nothing to do with our heart cells, there is in fact a deep connection. Synchrony is a science in its
infancy, and Strogatz is a pioneer in this new frontier in which mathematicians and physicists attempt to pinpoint just
how spontaneous order emerges from chaos. From underground caves in Texas where a French scientist spent six
months alone tracking his sleep-wake cycle, to the home of a Dutch physicist who in 1665 discovered two of his
pendulum clocks swinging in perfect time, this fascinating book spans disciplines, continents, and centuries.
Engagingly written for readers of books such as Chaos and The Elegant Universe, Sync is a tour-de-force of nonﬁction
writing. Issues in Calculus, Mathematical Analysis, and Nonlinear Research: 2011 Edition ScholarlyEditions Issues in
Calculus, Mathematical Analysis, and Nonlinear Research: 2011 Edition is a ScholarlyEditions™ eBook that delivers
timely, authoritative, and comprehensive information about Calculus, Mathematical Analysis, and Nonlinear Research.
The editors have built Issues in Calculus, Mathematical Analysis, and Nonlinear Research: 2011 Edition on the vast
information databases of ScholarlyNews.™ You can expect the information about Calculus, Mathematical Analysis, and
Nonlinear Research in this eBook to be deeper than what you can access anywhere else, as well as consistently
reliable, authoritative, informed, and relevant. The content of Issues in Calculus, Mathematical Analysis, and Nonlinear
Research: 2011 Edition has been produced by the world’s leading scientists, engineers, analysts, research institutions,
and companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and edited by the
editors at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with authority,
conﬁdence, and credibility. More information is available at http://www.ScholarlyEditions.com/. Advanced Applications
of Fractional Diﬀerential Operators to Science and Technology IGI Global Fractional-order calculus dates to the 19th
century but has been resurrected as a prevalent research subject due to its provision of more adequate and realistic
descriptions of physical aspects within the science and engineering ﬁelds. What was once a classical form of
mathematics is currently being reintroduced as a new modeling technique that engineers and scientists are ﬁnding
modern uses for. There is a need for research on all facets of these fractional-order systems and studies of its
potential applications. Advanced Applications of Fractional Diﬀerential Operators to Science and Technology provides
emerging research exploring the theoretical and practical aspects of novel fractional modeling and related dynamical
behaviors as well as its applications within the ﬁelds of physical sciences and engineering. Featuring coverage on a
broad range of topics such as chaotic dynamics, ecological models, and bifurcation control, this book is ideally
designed for engineering professionals, mathematicians, physicists, analysts, researchers, educators, and students
seeking current research on fractional calculus and other applied mathematical modeling techniques. Nonlinear
Dynamics in Circuits World Scientiﬁc This volume describes the use of simple analog circuits to study nonlinear
dynamics, chaos and stochastic resonance. The circuit experiments that are described are mostly easy and inexpensive
to reproduce, and yet these experiments come from the forefront of nonlinear dynamics research. The individual
chapters describe why analog circuits are so useful for studying nonlinear dynamics, and include theoretical as well as
experimental results from some of the leading researchers in the ﬁeld. Most of the articles contain some tutorial
sections for the less experienced readers.The audience for this book includes researchers in nonlinear dynamics, chaos
and statistical physics as well as electrical engineering, and graduate and advanced undergraduate students in these
ﬁelds. Chaotic Synchronization Applications to Living Systems World Scientiﬁc Interacting chaotic oscillators are of
interest in many areas of physics, biology, and engineering. In the biological sciences, for instance, one of the
challenging problems is to understand how a group of cells or functional units, each displaying complicated nonlinear
dynamic phenomena, can interact with one another to produce a coherent response on a higher organizational level.
This book is a guide to the fascinating new concept of chaotic synchronization. The topics covered range from
transverse stability and riddled basins of attraction in a system of two coupled logistic maps over partial
synchronization and clustering in systems of many chaotic oscillators, to noise-induced synchronization of coherence
resonance oscillators. Other topics treated in the book are on–oﬀ intermittency and the role of the absorbing and
mixed absorbing areas, periodic orbit threshold theory, the inﬂuence of a small parameter mismatch, and diﬀerent
mechanisms for chaotic phase synchronization. The biological examples include synchronization of the bursting
behavior of coupled insulin-producing beta cells, chaotic phase synchronization in the pressure and ﬂow regulation of
neighboring functional units of the kidney, and homoclinic transitions to phase synchronization in microbiological
reactors. Contents: Coupled Nonlinear OscillatorsTransverse Stability of Coupled MapsUnfolding the Riddling
BifurcationTime-Continuous SystemsCoupled Pancreatic CellsChaotic Phase SynchronizationPopulation Dynamic
SystemsClustering of Globally MapsInteracting NephronsCoherence Resonance Oscillators Readership: Students and
researchers interested in applying new concepts of chaotic synchronization and clustering to biological systems.
Keywords:Reviews:“The book may be interesting for students and scientists who deal with coupled oscillatory systems
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and biological applications.”Mathematics Abstracts Handbook of Research on Advanced Intelligent Control Engineering
and Automation IGI Global In industrial engineering and manufacturing, control of individual processes and systems is
crucial to developing a quality ﬁnal product. Rapid developments in technology are pioneering new techniques of
research in control and automation with multi-disciplinary applications in electrical, electronic, chemical, mechanical,
aerospace, and instrumentation engineering. The Handbook of Research on Advanced Intelligent Control Engineering
and Automation presents the latest research into intelligent control technologies with the goal of advancing
knowledge and applications in various domains. This text will serve as a reference book for scientists, engineers, and
researchers, as it features many applications of new computational and mathematical tools for solving complicated
problems of mathematical modeling, simulation, and control. Economic Dynamics with Memory Fractional Calculus
Approach Walter de Gruyter GmbH & Co KG This book presents the applications of fractional calculus, fractional
operators of non-integer orders and fractional diﬀerential equations in describing economic dynamics with long
memory. Generalizations of basic economic concepts, notions and methods for the economic processes with memory
are suggested. New micro and macroeconomic models with continuous time are proposed to describe the fractional
economic dynamics with long memory as well. New Perspectives and Applications of Modern Control Theory In Honor of
Alexander S. Poznyak Springer This edited monograph contains research contributions on a wide range of topics such
as stochastic control systems, adaptive control, sliding mode control and parameter identiﬁcation methods. The book
also covers applications of robust and adaptice control to chemical and biotechnological systems. This collection of
papers commemorates the 70th birthday of Dr. Alexander S. Poznyak. Introduction to Control of Oscillations and Chaos
Optical Communication with Chaotic Lasers Applications of Nonlinear Dynamics and Synchronization John Wiley & Sons
Starting with an introduction to the fundamental physics in chaotic instabilities in laser systems, this comprehensive
and uniﬁed reference goes on to present the techniques and technology of synchronization of chaos in coupled lasers,
as well as the many applications to lasers and optics, communications, security and information technology.
Throughout, it presents the current state of knowledge, including encoding/decoding techniques, performance of
chaotic communication systems, random number generation, and novel communication technologies. Oscillation,
Nonoscillation, Stability and Asymptotic Properties for Second and Higher Order Functional Diﬀerential Equations CRC
Press Asymptotic properties of solutions such as stability/ instability,oscillation/ nonoscillation, existence of solutions
with speciﬁc asymptotics, maximum principles present a classical part in the theory of higher order functional
diﬀerential equations. The use of these equations in applications is one of the main reasons for the developments in
this ﬁeld. The control in the mechanical processes leads to mathematical models with second order delay diﬀerential
equations. Stability and stabilization of second order delay equations are one of the main goals of this book. The book
is based on the authors’ results in the last decade. Features: Stability, oscillatory and asymptotic properties of
solutions are studied in correlation with each other. The ﬁrst systematic description of stability methods based on the
Bohl-Perron theorem. Simple and explicit exponential stability tests. In this book, various types of functional
diﬀerential equations are considered: second and higher orders delay diﬀerential equations with measurable
coeﬃcients and delays, integro-diﬀerential equations, neutral equations, and operator equations.
Oscillation/nonoscillation, existence of unbounded solutions, instability, special asymptotic behavior, positivity,
exponential stability and stabilization of functional diﬀerential equations are studied. New methods for the study of
exponential stability are proposed. Noted among them inlcude the W-transform (right regularization), a priory
estimation of solutions, maximum principles, diﬀerential and integral inequalities, matrix inequality method, and
reduction to a system of equations. The book can be used by applied mathematicians and as a basis for a course on
stability of functional diﬀerential equations for graduate students. Discrete Fractional Calculus Applications in Control
and Image Processing World Scientiﬁc The main subject of the monograph is the fractional calculus in the discrete
version. The volume is divided into three main parts. Part one contains a theoretical introduction to the classical and
fractional-order discrete calculus where the fundamental role is played by the backward diﬀerence and sum. In the
second part, selected applications of the discrete fractional calculus in the discrete system control theory are
presented. In the discrete system identiﬁcation, analysis and synthesis, one can consider integer or fractional models
based on the fractional-order diﬀerence equations. The third part of the book is devoted to digital image processing.
Synchronization A Universal Concept in Nonlinear Sciences Cambridge University Press The book describes
synchronization phenomena using both classical results and more recent developments. Neural Information Processing
14th International Confernce, ICONIP 2007, Kitakyushu, Japan, November 13-16, 2007, Revised Selected Papers, Part I
Springer These two-volume books comprise the post-conference proceedings of the 14th International Conference on
Neural Information Processing (ICONIP 2007) held in Kitakyushu, Japan, during November 13–16, 2007. The Asia Paci?c
Neural Network Assembly (APNNA) was founded in 1993. The ?rst ICONIP was held in 1994 in Seoul, Korea, sponsored
by APNNA in collaboration with regional organizations. Since then, ICONIP has consistently provided prestigious opptunities for presenting and exchanging ideas on neural networks and related ?elds. Research ?elds covered by ICONIP
have now expanded to include such ?elds as bioinformatics, brain machine interfaces, robotics, and computational
intelligence. We had 288 ordinary paper submissions and 3 special organized session p- posals. Although the quality of
submitted papers on the average was excepti- ally high, only 60% of them were accepted after rigorous reviews, each
paper being reviewed by three reviewers. Concerning special organized session prop- als, two out of three were
accepted. In addition to ordinary submitted papers, we invited 15 special organized sessions organized by leading
researchers in emerging ?elds to promote future expansion of neural information processing. ICONIP 2007 was held at
the newly established Kitakyushu Science and Research Park in Kitakyushu, Japan. Its theme was “Towards an
Integrated Approach to the Brain—Brain-Inspired Engineering and Brain Science,” which emphasizes the need for
cross-disciplinary approaches for understanding brain functions and utilizing the knowledge for contributions to the
society. It was jointly sponsored by APNNA, Japanese Neural Network Society (JNNS), and the 21st century COE
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program at Kyushu Institute of Technology. Emergence of Dynamical Order Synchronization Phenomena in Complex
Systems World Scientiﬁc Large populations of interacting active elements, periodic or chaotic, can undergo
spontaneous transitions to dynamically ordered states. These collective states are characterized by self-organized
coherence revealed by full mutual synchronization of individual dynamics or the formation of multiple synchronous
clusters. Such self-organization phenomena are essential for the functioning of complex systems of various origins,
both natural and artiﬁcial. This book provides a detailed introduction to the theory of collective synchronization
phenomena in large complex systems. Transitions to dynamical clustering and synchronized states are systematically
discussed. Such concepts as dynamical order parameters, glass like behavior and hierarchical organization are
presented. Fractional Dynamics and Control Springer Science & Business Media Fractional Dynamics and Control
provides a comprehensive overview of recent advances in the areas of nonlinear dynamics, vibration and control with
analytical, numerical, and experimental results. This book provides an overview of recent discoveries in fractional
control, delves into fractional variational principles and diﬀerential equations, and applies advanced techniques in
fractional calculus to solving complicated mathematical and physical problems.Finally, this book also discusses the role
that fractional order modeling can play in complex systems for engineering and science. Space-time Chaos
Characterization, Control, and Synchronization : Pamplona, Spain, 19-23 June 2000 World Scientiﬁc This book provides
a comprehensive overview of the topics related to characterization, control and synchronization of complex
spatiotemporal phenomena, from both a theoretical and an experimental point of view. It describes applications of
these processes in applied mathematics, signal analysis, nonlinear optics, ﬂuid dynamics, chemical reactions,
electronic circuits, etc. Synchronization From Simple to Complex Springer Science & Business Media This fascinating
work is devoted to the fundamental phenomenon in physics – synchronization that occurs in coupled non-linear
dissipative oscillators. Examples of such systems range from mechanical clocks to population dynamics, from the
human heart to neural networks. The main purpose of this book is to demonstrate that the complexity of synchronous
patterns of real oscillating systems can be described in the framework of the general approach, and the authors study
this phenomenon as applied to oscillations of diﬀerent types, such as those with periodic, chaotic, noisy and noiseinduced nature. Nonlinear Dynamics and Chaos With Applications to Physics, Biology, Chemistry, and Engineering CRC
Press This textbook is aimed at newcomers to nonlinear dynamics and chaos, especially students taking a ﬁrst course
in the subject. The presentation stresses analytical methods, concrete examples, and geometric intuition. The theory is
developed systematically, starting with ﬁrst-order diﬀerential equations and their bifurcations, followed by phase
plane analysis, limit cycles and their bifurcations, and culminating with the Lorenz equations, chaos, iterated maps,
period doubling, renormalization, fractals, and strange attractors. Hopf Bifurcation Analysis A Frequency Domain
Approach World Scientiﬁc This book is devoted to the frequency domain approach, for both regular and degenerate
Hopf bifurcation analyses. Besides showing that the time and frequency domain approaches are in fact equivalent, the
fact that many signiﬁcant results and computational formulas obtained in the studies of regular and degenerate Hopf
bifurcations from the time domain approach can be translated and reformulated into the corresponding frequency
domain setting, and be reconﬁrmed and rediscovered by using the frequency domain methods, is also explained. The
description of how the frequency domain approach can be used to obtain several types of standard bifurcation
conditions for general nonlinear dynamical systems is given as well as is demonstrated a very rich pictorial gallery of
local bifurcation diagrams for nonlinear systems under simultaneous variations of several system parameters. In
conjunction with this graphical analysis of local bifurcation diagrams, the deﬁning and nondegeneracy conditions for
several degenerate Hopf bifurcations is presented. With a great deal of algebraic computation, some higher-order
harmonic balance approximation formulas are derived, for analyzing the dynamical behavior in small neighborhoods of
certain types of degenerate Hopf bifurcations that involve multiple limit cycles and multiple limit points of periodic
solutions. In addition, applications in chemical, mechanical and electrical engineering as well as in biology are
discussed. This book is designed and written in a style of research monographs rather than classroom textbooks, so
that the most recent contributions to the ﬁeld can be included with references. Discrete Fractional Calculus Springer
This text provides the ﬁrst comprehensive treatment of the discrete fractional calculus. Experienced researchers will
ﬁnd the text useful as a reference for discrete fractional calculus and topics of current interest. Students who are
interested in learning about discrete fractional calculus will ﬁnd this text to provide a useful starting point. Several
exercises are oﬀered at the end of each chapter and select answers have been provided at the end of the book. The
presentation of the content is designed to give ample ﬂexibility for potential use in a myriad of courses and for
independent study. The novel approach taken by the authors includes a simultaneous treatment of the fractional- and
integer-order diﬀerence calculus (on a variety of time scales, including both the usual forward and backwards
diﬀerence operators). The reader will acquire a solid foundation in the classical topics of the discrete calculus while
being introduced to exciting recent developments, bringing them to the frontiers of the subject. Most chapters may be
covered or omitted, depending upon the background of the student. For example, the text may be used as a primary
reference in an introductory course for diﬀerence equations which also includes discrete fractional calculus. Chapters
1—2 provide a basic introduction to the delta calculus including fractional calculus on the set of integers. For courses
where students already have background in elementary real analysis, Chapters 1—2 may be covered quickly and
readers may then skip to Chapters 6—7 which present some basic results in fractional boundary value problems
(FBVPs). Chapters 6—7 in conjunction with some of the current literature listed in the Bibliography can provide a basis
for a seminar in the current theory of FBVPs. For a two-semester course, Chapters 1—5 may be covered in depth,
providing a very thorough introduction to both the discrete fractional calculus as well as the integer-order calculus.
Synchronization From Coupled Systems to Complex Networks Cambridge University Press A modern introduction to
synchronization phenomena, combining the development of deep mathematical concepts with illustrative examples
and practical applications. Cellular Neural Networks, Multi-scroll Chaos and Synchronization World Scientiﬁc For
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engineering applications that are based on nonlinear phenomena, novel information processing systems require new
methodologies and design principles. This perspective is the basis of the three cornerstones of this book: cellular
neural networks, chaos and synchronization. Cellular neural networks and their universal machine implementations
oﬀer a well-established platform for processing spatial-temporal patterns and wave computing. Multi-scroll circuits are
generalizations to the original Chua's circuit, leading to chip implementable circuits with increasingly complex
attractors. Several applications make use of synchronization techniques for nonlinear systems. A systematic overview
is given for Lur'e representable systems with global synchronization criteria for master-slave and mutual
synchronization, robust synchronization, HV synchronization, time-delayed systems and impulsive synchronization.
Chaos in Dynamical Systems Cambridge University Press Over the past two decades scientists, mathematicians, and
engineers have come to understand that a large variety of systems exhibit complicated evolution with time. This
complicated behavior is known as chaos. In the new edition of this classic textbook Edward Ott has added much new
material and has signiﬁcantly increased the number of homework problems. The most important change is the addition
of a completely new chapter on control and synchronization of chaos. Other changes include new material on riddled
basins of attraction, phase locking of globally coupled oscillators, fractal aspects of ﬂuid advection by Lagrangian
chaotic ﬂows, magnetic dynamos, and strange nonchaotic attractors. This new edition will be of interest to advanced
undergraduates and graduate students in science, engineering, and mathematics taking courses in chaotic dynamics,
as well as to researchers in the subject. Dynamics of Nonlinear Time-Delay Systems Springer Science & Business Media
Synchronization of chaotic systems, a patently nonlinear phenomenon, has emerged as a highly active interdisciplinary
research topic at the interface of physics, biology, applied mathematics and engineering sciences. In this connection,
time-delay systems described by delay diﬀerential equations have developed as particularly suitable tools for
modeling speciﬁc dynamical systems. Indeed, time-delay is ubiquitous in many physical systems, for example due to
ﬁnite switching speeds of ampliﬁers in electronic circuits, ﬁnite lengths of vehicles in traﬃc ﬂows, ﬁnite signal
propagation times in biological networks and circuits, and quite generally whenever memory eﬀects are relevant. This
monograph presents the basics of chaotic time-delay systems and their synchronization with an emphasis on the
eﬀects of time-delay feedback which give rise to new collective dynamics. Special attention is devoted to scalar
chaotic/hyperchaotic time-delay systems, and some higher order models, occurring in diﬀerent branches of science and
technology as well as to the synchronization of their coupled versions. Last but not least, the presentation as a whole
strives for a balance between the necessary mathematical description of the basics and the detailed presentation of
real-world applications.
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