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The authors provide a systematic exposition of fuzzy systems theory and its
major applications in industry and business. The book focuses in-depth on a
number of practical applications in areas ranging from industrial process control
to medical diagnosis, and includes specific case studies that are appearing in
English for the first time.
This book provides the readers with a thorough and systematic introduction to
hesitant fuzzy theory. It presents the most recent research results and advanced
methods in the field. These includes: hesitant fuzzy aggregation techniques,
hesitant fuzzy preference relations, hesitant fuzzy measures, hesitant fuzzy
clustering algorithms and hesitant fuzzy multi-attribute decision making methods.
Since its introduction by Torra and Narukawa in 2009, hesitant fuzzy sets have
become more and more popular and have been used for a wide range of
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applications, from decision-making problems to cluster analysis, from medical
diagnosis to personnel appraisal and information retrieval. This book offers a
comprehensive report on the state-of-the-art in hesitant fuzzy sets theory and
applications, aiming at becoming a reference guide for both researchers and
practitioners in the area of fuzzy mathematics and other applied research fields
(e.g. operations research, information science, management science and
engineering) characterized by uncertain ("hesitant") information. Because of its
clarity and self contained explanations, the book can also be adopted as a
textbook from graduate and advanced undergraduate students.
This book presents a collection of recent research on topics related to
Pythagorean fuzzy set, dealing with dynamic and complex decision-making
problems. It discusses a wide range of theoretical and practical information to the
latest research on Pythagorean fuzzy sets, allowing readers to gain an extensive
understanding of both fundamentals and applications. It aims at solving various
decision-making problems such as medical diagnosis, pattern recognition,
construction problems, technology selection, and more, under the Pythagorean
fuzzy environment, making it of much value to students, researchers, and
professionals associated with the field.
A self-contained treatment of fuzzy systems engineering, offering conceptual
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fundamentals, design methodologies, development guidelines, and carefully
selected illustrative material Forty years have passed since the birth of fuzzy
sets, in which time a wealth of theoretical developments, conceptual pursuits,
algorithmic environments, and other applications have emerged. Now, this reader-
friendly book presents an up-to-date approach to fuzzy systems engineering,
covering concepts, design methodologies, and algorithms coupled with
interpretation, analysis, and underlying engineering knowledge. The result is a
holistic view of fuzzy sets as a fundamental component of computational
intelligence and human-centric systems. Throughout the book, the authors
emphasize the direct applicability and limitations of the concepts being
discussed, and historical and bibliographical notes are included in each chapter
to help readers view the developments of fuzzy sets from a broader perspective.
A radical departure from current books on the subject, Fuzzy Systems
Engineering presents fuzzy sets as an enabling technology whose impact,
contributions, and methodology stretch far beyond any specific discipline, making
it applicable to researchers and practitioners in engineering, computer science,
business, medicine, bioinformatics, and computational biology. Additionally, three
appendices and classroom-ready electronic resources make it an ideal textbook
for advanced undergraduate- and graduate-level courses in engineering and
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science.
Presents the rudiments of fuzzy set theory and fuzzy logic and related topics and
their applications in a simple and easy-to-understand manner. The book avoids
the extremes of abstract mathematical proofs as well as specialized technical
details of different areas of application.
The increasing number of applications of fuzzy mathematics has generated
interest in widely ranging fields, from engineering and medicine to the humanities
and management sciences. Fuzzy Sets and Fuzzy Decision-Making provides an
introduction to fuzzy set theory and lays the foundation of fuzzy mathematics and
its applications to decision-making. New concepts are simplified with the use of
figures and diagrams, and methods are discussed in terms of their direct
applications in obtaining solutions to real problems, particularly to decision-
related problems. The first chapter presents the current state of knowledge of
fuzzy set theory, using pan-Venn-diagrams to illustrate mathematical concepts.
The second chapter clearly describes the theory of factor spaces, on which fuzzy
decision-making is based. The remainder of the book is devoted to the methods,
applications, techniques, and examples of this fuzzy decision-making, and
includes methods for determining membership functions and for treating
multifactorial and variable weights analyses.
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Fuzzy theory has become a subject that generates much interest among the
courses for graduate students. However, it was not easy to find a suitable
textbook to use in the introductory course and to recommend to the students who
want to self-study. The main purpose of this book is just to meet that need. The
author has given lectures on the fuzzy theory and its applications for ten years
and continuously developed lecture notes on the subject. This book is a
publication of the modification and summary of the lecture notes. The
fundamental idea of the book is to provide basic and concrete concepts of the
fuzzy theory and its applications, and thus the author focused on easy
illustrations of the basic concepts. There are numerous examples and figures to
help readers to understand and also added exercises at the end of each chapter.
This book consists of two parts: a theory part and an application part. The first
part (theory part) includes chapters from 1 to 8. Chapters 1 and 2 introduce basic
concepts of fuzzy sets and operations, and Chapters 3 and 4 deal with the multi-
dimensional fuzzy sets. Chapters 5 and 6 are extensions of the fuzzy theory to
the number and function, and Chapters 7 and 8 are developments of fuzzy
properties on the probability and logic theories.
Soft computing techniques are innovative tools that use nature-inspired algorithms to run
predictive analysis of industries from business to software measurement. These tools have
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gained momentum in recent years for their practicality and flexibility. The Handbook of
Research on Fuzzy and Rough Set Theory in Organizational Decision Making collects both
empirical and applied research in the field of fuzzy set theory, and bridges the gap between the
application of soft computational approaches and the organizational decision making process.
This publication is a pivotal reference for business professionals, IT specialists, software
engineers, and advanced students of business and information technology.
Provides an in-depth and even treatment of the three pillars of computational intelligence and
how they relate to one another This book covers the three fundamental topics that form the
basis of computational intelligence: neural networks, fuzzy systems, and evolutionary
computation. The text focuses on inspiration, design, theory, and practical aspects of
implementing procedures to solve real-world problems. While other books in the three fields
that comprise computational intelligence are written by specialists in one discipline, this book is
co-written by current former Editor-in-Chief of IEEE Transactions on Neural Networks and
Learning Systems, a former Editor-in-Chief of IEEE Transactions on Fuzzy Systems, and the
founding Editor-in-Chief of IEEE Transactions on Evolutionary Computation. The coverage
across the three topics is both uniform and consistent in style and notation. Discusses single-
layer and multilayer neural networks, radial-basis function networks, and recurrent neural
networks Covers fuzzy set theory, fuzzy relations, fuzzy logic interference, fuzzy clustering and
classification, fuzzy measures and fuzzy integrals Examines evolutionary optimization,
evolutionary learning and problem solving, and collective intelligence Includes end-of-chapter
practice problems that will help readers apply methods and techniques to real-world problems
Fundamentals of Computational intelligence is written for advanced undergraduates, graduate
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students, and practitioners in electrical and computer engineering, computer science, and
other engineering disciplines.
This introduction to fuzzy set theory and its multitude of applications seeks to balance the
character of the book with the dynamic nature of the research. This edition includes new
chapters on possibility theory, fuzzy logic and approximate reasoning, expert systems, fuzzy
control, fuzzy data analysis, decision making and fuzzy set models in operations research.
Existing material has been updated, and extended exercises are included.
The primary aim of the book is to provide a systematic development of the theory of metric
spaces of normal, upper semicontinuous fuzzy convex fuzzy sets with compact support sets,
mainly on the base space ?n. An additional aim is to sketch selected applications in which
these metric space results and methods are essential for a thorough mathematical
analysis.This book is distinctly mathematical in its orientation and style, in contrast with many
of the other books now available on fuzzy sets, which, although all making use of mathematical
formalism to some extent, are essentially motivated by and oriented towards more immediate
applications and related practical issues. The reader is assumed to have some previous
undergraduate level acquaintance with metric spaces and elementary functional analysis.
The development of the theory of fuzzy sets was motivated largely by the need for a
computational framework for dealing with systems in which human judgement, behavior and
emotions play a dominant role. Although there are very few papers on fuzzy sets in the
literature of psychology and cognitive science, the theory of fuzzy sets provides a much better
model for human cognition than traditional approaches. By focusing on the application of fuzzy
sets in human factors, this book provides a valuable, authoritative overview of what the theory
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is about and how it can be applied. An impressive feature is the broad spectrum of
applications, ranging from the use of fuzzy methods in the ergonomic diagnostics of industrial
production systems to approximate reasoning in risk analysis and the modeling of human-
computer interactions in information retrieval tasks. Equally impressive is the very wide variety
of disciplines and countries represented by the contributors.
This book presents a mathematically-based introduction into the fascinating topic of Fuzzy
Sets and Fuzzy Logic and might be used as textbook at both undergraduate and graduate
levels and also as reference guide for mathematician, scientists or engineers who would like to
get an insight into Fuzzy Logic. Fuzzy Sets have been introduced by Lotfi Zadeh in 1965 and
since then, they have been used in many applications. As a consequence, there is a vast
literature on the practical applications of fuzzy sets, while theory has a more modest coverage.
The main purpose of the present book is to reduce this gap by providing a theoretical
introduction into Fuzzy Sets based on Mathematical Analysis and Approximation Theory. Well-
known applications, as for example fuzzy control, are also discussed in this book and placed
on new ground, a theoretical foundation. Moreover, a few advanced chapters and several new
results are included. These comprise, among others, a new systematic and constructive
approach for fuzzy inference systems of Mamdani and Takagi-Sugeno types, that investigates
their approximation capability by providing new error estimates.
Provides detailed mathematical exposition of the fundamentals of fuzzy set theory, including
intuitionistic fuzzy sets This book examines fuzzy and intuitionistic fuzzy mathematics and
unifies the latest existing works in literature. It enables readers to fully understand the
mathematics of both fuzzy set and intuitionistic fuzzy set so that they can use either one in
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their applications. Each chapter of Fuzzy Set and Its Extension: The Intuitionistic Fuzzy Set
begins with an introduction, theory, and several examples to guide readers along. The first one
starts by laying the groundwork of fuzzy/intuitionistic fuzzy sets, fuzzy hedges, and fuzzy
relations. The next covers fuzzy numbers and explains Zadeh's extension principle. Then
comes chapters looking at fuzzy operators; fuzzy similarity measures and measures of
fuzziness; and fuzzy/intuitionistic fuzzy measures and fuzzy integrals. The book also:
discusses the definition and properties of fuzzy measures; examines matrices and
determinants of a fuzzy matrix; and teaches about fuzzy linear equations. Readers will also
learn about fuzzy subgroups. The second to last chapter examines the application of fuzzy and
intuitionistic fuzzy mathematics in image enhancement, segmentation, and retrieval. Finally,
the book concludes with coverage the extension of fuzzy sets. This book: Covers both fuzzy
and intuitionistic fuzzy sets and includes examples and practical applications Discusses
intuitionistic fuzzy integrals and recent aggregation operators using Choquet integral, with
examples Includes a chapter on applications in image processing using fuzzy and intuitionistic
fuzzy sets Explains fuzzy matrix operations and features examples Fuzzy Set and Its
Extension: The Intuitionistic Fuzzy Set is an ideal text for graduate and research students, as
well as professionals, in image processing, decision-making, pattern recognition, and control
system design.
The purpose of this book is to provide the reader who is interested in applications of fuzzy set
theory, in the first place with a text to which he or she can refer for the basic theoretical ideas,
concepts and techniques in this field and in the second place with a vast and up to date
account of the literature. Although there are now many books about fuzzy set theory, and
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mainly about its applications, e. g. in control theory, there is not really a book available which
introduces the elementary theory of fuzzy sets, in what I would like to call "a good degree of
generality". To write a book which would treat the entire range of results concerning the basic
theoretical concepts in great detail and which would also deal with all possible variants and
alternatives of the theory, such as e. g. rough sets and L-fuzzy sets for arbitrary lattices L, with
the possibility-probability theories and interpretations, with the foundation of fuzzy set theory
via multi-valued logic or via categorical methods and so on, would have been an altogether
different project. This book is far more modest in its mathematical content and in its scope.
The present book contains 20 articles collected from amongst the 53 total submitted
manuscripts for the Special Issue “Fuzzy Sets, Fuzzy Loigic and Their Applications” of the
MDPI journal Mathematics. The articles, which appear in the book in the series in which they
were accepted, published in Volumes 7 (2019) and 8 (2020) of the journal, cover a wide range
of topics connected to the theory and applications of fuzzy systems and their extensions and
generalizations. This range includes, among others, management of the uncertainty in a fuzzy
environment; fuzzy assessment methods of human-machine performance; fuzzy graphs; fuzzy
topological and convergence spaces; bipolar fuzzy relations; type-2 fuzzy; and intuitionistic,
interval-valued, complex, picture, and Pythagorean fuzzy sets, soft sets and algebras, etc. The
applications presented are oriented to finance, fuzzy analytic hierarchy, green supply chain
industries, smart health practice, and hotel selection. This wide range of topics makes the book
interesting for all those working in the wider area of Fuzzy sets and systems and of fuzzy logic
and for those who have the proper mathematical background who wish to become familiar with
recent advances in fuzzy mathematics, which has entered to almost all sectors of human life
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and activity.
In the early 1970s, fuzzy systems and fuzzy control theories added a new dimension to control
systems engineering. From its beginnings as mostly heuristic and somewhat ad hoc, more
recent and rigorous approaches to fuzzy control theory have helped make it an integral part of
modern control theory and produced many exciting results. Yesterday's "art
Fuzzy Set Theory: Foundations and Applications serves as a simple introduction to basic
elements of fuzzy set theory. The emphasis is on a conceptual rather than a theoretical
presentation of the material. Fuzzy Set Theory also contains an overview of the corresponding
elements of classical set theory - including basic ideas of classical relations - as well as an
overview of classical logic. Because the inclusion of background material in these classical
foundations provides a self-contained course of study, students from many different academic
backgrounds will have access to this important new theory.
Since its inception 20 years ago the theory of fuzzy sets has advanced in a variety of ways and
in many disciplines. Applications of this theory can be found in artificial intelligence, computer
science, control engineering, decision theory, expert systems, logic, management science,
operations research, pattern recognition, robotics and others. Theoretical advances, too, have
been made in many directions, and a gap has arisen between advanced theoretical topics and
applications, which often use the theory at a rather elementary level. The primary goal of this
book is to close this gap - to provide a textbook for courses in fuzzy set theory and a book that
can be used as an introduction. This revised book updates the research agenda, with the
chapters of possibility theory, fuzzy logic and approximate reasoning, expert systems and
control, decision making and fuzzy set models in operations research being restructured and
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rewritten. Exercises have been added to almost all chapters and a teacher's manual is
available upon request.
This book is a printed edition of the Special Issue "New Trends in Fuzzy Set Theory and
Related Items" that was published in Axioms
This book is a tribute to Etienne E. Kerre on the occasion of his retirement on October 1st,
2010, after being active for 35 years in the field of fuzzy set theory. It gathers contributions
from researchers that have been close to him in one way or another during his long and fruitful
career. Besides a foreword by Lotfi A. Zadeh, it contains 13 chapters on both theoretical and
applied topics in fuzzy set theory, divided in three parts: 1) logics and connectives, 2) data
analysis, and 3) media applications. The first part deals with fuzzy logics and with operators on
(extensions of) fuzzy sets. Part 2 deals with fuzzy methods in rough set theory, formal concept
analysis, decision making and classification. The last part discusses the use of fuzzy methods
for representing and manipulating media objects, such as images and text documents. The
diversity of the topics that are covered reflect the diversity of Etienne's research interests, and
indeed, the diversity of current research in the area of fuzzy set theory.
Fuzzy sets and fuzzy logic are powerful mathematical tools for modeling and controlling
uncertain systems in industry, humanity, and nature; they are facilitators for approximate
reasoning in decision making in the absence of complete and precise information. Their role is
significant when applied to complex phenomena not easily described by traditional
mathematics.The unique feature of the book is twofold: 1) It is the first introductory course (with
examples and exercises) which brings in a systematic way fuzzy sets and fuzzy logic into the
educational university and college system. 2) It is designed to serve as a basic text for
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introducing engineers and scientists from various fields to the theory of fuzzy sets and fuzzy
logic, thus enabling them to initiate projects and make applications.
It is well known that “fuzziness”—informationgranulesand fuzzy sets as one of its formal
manifestations— is one of important characteristics of human
cognitionandcomprehensionofreality. Fuzzy phenomena existinnature and are encountered
quite vividly within human society. The notion of a fuzzy set has been introduced by L. A. ,
Zadeh in 1965 in order to formalize human concepts, in connection with the representation of
human natural language and computing with words. Fuzzy sets and fuzzy logic are used for
mod- ing imprecise modes of reasoning that play a pivotal role in the remarkable human
abilities to make rational decisions in an environment a?ected by - certainty and imprecision. A
growing number of applications of fuzzy sets originated from the “empirical-semantic”
approach. From this perspective, we were focused on some practical interpretations of fuzzy
sets rather than being oriented towards investigations of the underlying mathematical str- tures
of fuzzy sets themselves. For instance, in the context of control theory where fuzzy sets have
played an interesting and practically relevant function, the practical facet of fuzzy sets has
been stressed quite signi?cantly. However, fuzzy sets can be sought as an abstract concept
with all formal underpinnings stemming from this more formal perspective. In the context of
applications, it is worth underlying that membership functions do not convey the same meaning
at the operational level when being cast in various contexts.
Dealing with sets or categories whose boundaries are blurry or 'fuzzy', this book is an
accessible introduction to fuzzy set theory, focusing on its applicability to the social sciences.
Fuzzy set theory - and its underlying fuzzy logic - represents one of the most significant
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scientific and cultural paradigms to emerge in the last half-century. Its theoretical and
technological promise is vast, and we are only beginning to experience its potential. Clustering
is the first and most basic application of fuzzy set theory, but forms the basis of many, more
sophisticated, intelligent computational models, particularly in pattern recognition, data mining,
adaptive and hierarchical clustering, and classifier design. Fuzzy Sets and their Application to
Clustering and Training offers a comprehensive introduction to fuzzy set theory, focusing on
the concepts and results needed for training and clustering applications. It provides a unified
mathematical framework for fuzzy classification and clustering, a methodology for developing
training and classification methods, and a general method for obtaining a variety of fuzzy
clustering algorithms. The authors - top experts from around the world - combine their talents
to lay a solid foundation for applications of this powerful tool, from the basic concepts and
mathematics through the study of various algorithms, to validity functionals and hierarchical
clustering. The result is Fuzzy Sets and their Application to Clustering and Training - an
outstanding initiation into the world of fuzzy learning classifiers and fuzzy clustering.
Mathematics of Fuzzy Sets: Logic, Topology and Measure Theory is a major attempt to provide
much-needed coherence for the mathematics of fuzzy sets. Much of this book is new material
required to standardize this mathematics, making this volume a reference tool with broad
appeal as well as a platform for future research. Fourteen chapters are organized into three
parts: mathematical logic and foundations (Chapters 1-2), general topology (Chapters 3-10),
and measure and probability theory (Chapters 11-14). Chapter 1 deals with non-classical
logics and their syntactic and semantic foundations. Chapter 2 details the lattice-theoretic
foundations of image and preimage powerset operators. Chapters 3 and 4 lay down the
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axiomatic and categorical foundations of general topology using lattice-valued mappings as a
fundamental tool. Chapter 3 focuses on the fixed-basis case, including a convergence theory
demonstrating the utility of the underlying axioms. Chapter 4 focuses on the more general
variable-basis case, providing a categorical unification of locales, fixed-basis topological
spaces, and variable-basis compactifications. Chapter 5 relates lattice-valued topologies to
probabilistic topological spaces and fuzzy neighborhood spaces. Chapter 6 investigates the
important role of separation axioms in lattice-valued topology from the perspective of space
embedding and mapping extension problems, while Chapter 7 examines separation axioms
from the perspective of Stone-Cech-compactification and Stone-representation theorems.
Chapters 8 and 9 introduce the most important concepts and properties of uniformities,
including the covering and entourage approaches and the basic theory of precompact or
complete [0,1]-valued uniform spaces. Chapter 10 sets out the algebraic, topological, and
uniform structures of the fundamentally important fuzzy real line and fuzzy unit interval.
Chapter 11 lays the foundations of generalized measure theory and representation by Markov
kernels. Chapter 12 develops the important theory of conditioning operators with applications
to measure-free conditioning. Chapter 13 presents elements of pseudo-analysis with
applications to the Hamilton–Jacobi equation and optimization problems. Chapter 14 surveys
briefly the fundamentals of fuzzy random variables which are [0,1]-valued interpretations of
random sets.
Assessing the degree to which two objects, an object and a query, or two concepts are similar
or compatible is a fundamental component of human reasoning and consequently is critical in
the development of automated diagnosis, classification, information retrieval and decision
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systems. The assessment of similarity has played an important role in such diverse disciplines
such as taxonomy, psychology, and the social sciences. Each discipline has proposed
methods for quantifying similarity judgments suitable for its particular applications. This book
presents a unified approach to quantifying similarity and compatibility within the framework of
fuzzy set theory and examines the primary importance of these concepts in approximate
reasoning. Examples of the application of similarity measures in various areas including expert
systems, information retrieval, and intelligent database systems are provided.
This book consists of selected papers written by the founder of fuzzy set theory, Lotfi A Zadeh.
Since Zadeh is not only the founder of this field, but has also been the principal contributor to
its development over the last 30 years, the papers contain virtually all the major ideas in fuzzy
set theory, fuzzy logic, and fuzzy systems in their historical context. Many of the ideas
presented in the papers are still open to further development. The book is thus an important
resource for anyone interested in the areas of fuzzy set theory, fuzzy logic, and fuzzy systems,
as well as their applications. Moreover, the book is also intended to play a useful role in higher
education, as a rich source of supplementary reading in relevant courses and seminars.The
book contains a bibliography of all papers published by Zadeh in the period 1949-1995. It also
contains an introduction that traces the development of Zadeh's ideas pertaining to fuzzy sets,
fuzzy logic, and fuzzy systems via his papers. The ideas range from his 1965 seminal idea of
the concept of a fuzzy set to ideas reflecting his current interest in computing with words ? a
computing in which linguistic expressions are used in place of numbers.Places in the papers,
where each idea is presented can easily be found by the reader via the Subject Index.
Fuzzy Logic in Action: Applications in Epidemiology and Beyond, co-authored by Eduardo
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Massad, Neli Ortega, Laécio Barros, and Cláudio Struchiner is a remarkable achievement. The
book brings a major paradigm shift to medical sciences exploring the use of fuzzy sets in
epidemiology and medical diagnosis arena. The volume addresses the most significant topics
in the broad areas of epidemiology, mathematical modeling and uncertainty, embodying them
within the framework of fuzzy set and dynamic systems theory. Written by leading contributors
to the area of epidemiology, medical informatics and mathematics, the book combines a very
lucid and authoritative exposition of the fundamentals of fuzzy sets with an insightful use of the
fundamentals in the area of epidemiology and diagnosis. The content is clearly illustrated by
numerous illustrative examples and several real world applications. Based on their profound
knowledge of epidemiology and mathematical modeling, and on their keen understanding of
the role played by uncertainty and fuzzy sets, the authors provide insights into the connections
between biological phenomena and dynamic systems as a mean to predict, diagnose, and
prescribe actions. An example is the use of Bellman-Zadeh fuzzy decision making approach to
develop a vaccination strategy to manage measles epidemics in São Paulo. The book offers a
comprehensive, systematic, fully updated and self- contained treatise of fuzzy sets in
epidemiology and diagnosis. Its content covers material of vital interest to students,
researchers and practitioners and is suitable both as a textbook and as a reference. The
authors present new results of their own in most of the chapters. In doing so, they reflect the
trend to view fuzzy sets, probability theory and statistics as an association of complementary
and synergetic modeling methodologies.
Fuzzy Set Theory and Advanced Mathematical Applications contains contributions by many of
the leading experts in the field, including coverage of the mathematical foundations of the
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theory, decision making and systems science, and recent developments in fuzzy neural
control. The book supplies a readable, practical toolkit with a clear introduction to fuzzy set
theory and its evolution in mathematics and new results on foundations of fuzzy set theory,
decision making and systems science, and fuzzy control and neural systems. Each chapter is
self-contained, providing up-to-date coverage of its subject. Audience: An important reference
work for university students, and researchers and engineers working in both industrial and
academic settings.
Problems in decision making and in other areas such as pattern recogni tion, control, structural
engineering etc. involve numerous aspects of uncertainty. Additional vagueness is introduced
as models become more complex but not necessarily more meaningful by the added details.
During the last two decades one has become more and more aware of the fact that not all this
uncertainty is of stochastic (random) cha racter and that, therefore, it can not be modelled
appropriately by probability theory. This becomes the more obvious the more we want to
represent formally human knowledge. As far as uncertain data are concerned, we have neither
instru ments nor reasoning at our disposal as well defined and unquestionable as those used
in the probability theory. This almost infallible do main is the result of a tremendous work by the
whole scientific world. But when measures are dubious, bad or no longer possible and when
we really have to make use of the richness of human reasoning in its variety, then the theories
dealing with the treatment of uncertainty, some quite new and other ones older, provide the
required complement, and fill in the gap left in the field of knowledge representation.
Nowadays, various theories are widely used: fuzzy sets, belief function, the convenient
associations between probability and fuzzines~ etc ••• We are more and more in need of a
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wide range of instruments and theories to build models that are more and more adapted to the
most complex systems.
The 7th International Workshop on Fuzzy Logic and Applications, held in
Camogli, Italy in July 2007, presented the latest findings in the field. This volume
features the refereed proceedings from that meeting. It includes 84 full papers as
well as three keynote speeches. The papers are organized into topical sections
covering fuzzy set theory, fuzzy information access and retrieval, fuzzy machine
learning, and fuzzy architectures and systems.
In our new century, the theory of fuzzy sets and systems is in the core of "Soft
Computing" and "Computational Intelligence" and has become a normal scientific
theory in the fields of exact sciences and engineering and it is well on its way to
becoming normal in the soft sciences as well. This book is a collection of the
views of numerous scholars in different parts of the world who are involved in
various research projects concerning fuzziness in science, technology, economic
systems, social sciences, logics and philosophy. This volume demonstrates that
there are many different views of the theory of fuzzy sets and systems and of
their interpretation and applications in diverse areas of our cultural and social life.
Fuzzy set and logic theory suggest that all natural language linguistic
expressions are imprecise and must be assessed as a matter of degree. But in
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general membership degree is an imprecise notion which requires that Type 2
membership degrees be considered in most applications related to human
decision making schemas. Even if the membership functions are restricted to be
Type1, their combinations generate an interval – valued Type 2 membership.
This is part of the general result that Classical equivalences breakdown in Fuzzy
theory. Thus all classical formulas must be reassessed with an upper and lower
expression that are generated by the breakdown of classical formulas. Key
features: - Ontological grounding - Epistemological justification - Measurement of
Membership - Breakdown of equivalences - FDCF is not equivalent to FCCF -
Fuzzy Beliefs - Meta-Linguistic axioms - Ontological grounding - Epistemological
justification - Measurement of Membership - Breakdown of equivalences - FDCF
is not equivalent to FCCF - Fuzzy Beliefs - Meta-Linguistic axioms
In the beginning of 1983, I came across A. Kaufmann's book "Introduction to the
theory of fuzzy sets" (Academic Press, New York, 1975). This was my first
acquaintance with the fuzzy set theory. Then I tried to introduce a new
component (which determines the degree of non-membership) in the definition of
these sets and to study the properties of the new objects so defined. I defined
ordinary operations as "n", "U", "+" and "." over the new sets, but I had began to
look more seriously at them since April 1983, when I defined operators
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analogous to the modal operators of "necessity" and "possibility". The late
George Gargov (7 April 1947 - 9 November 1996) is the "god father" of the sets I
introduced - in fact, he has invented the name "intu itionistic fuzzy", motivated by
the fact that the law of the excluded middle does not hold for them. Presently,
intuitionistic fuzzy sets are an object of intensive research by scholars and
scientists from over ten countries. This book is the first attempt for a more
comprehensive and complete report on the intuitionistic fuzzy set theory and its
more relevant applications in a variety of diverse fields. In this sense, it has also
a referential character.
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