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Preface

Advances in Fuzzy Mathematics and Engineering is a new
international series dedicated to the support and development of
the theory of fuzzy mathematics and related areas and their
industrial applications in general and in engineering in particular.
The series is supported and published by Beijing Normal
University Press,Beijing.China.

This book s Fuzzy Sets and Fuzzy Information-Granulation
Theory, is the third volume of Collected Papers by Lotfi A.
Zadeh. The first volume, entitled Fuzzy Sets and Applications,
was published in 1987 by John Wiley. Its editors, Ronald R.
Yager, Sergei Ovchinnikov, Richard M. Tong, and Hung T.
Ngugen undertook the project on the occasion of the 20th
anniversary of the publication of the first paper on fuzzy set by
Lotfi A. Zadeh. The second volume,entitled Fuzzy Sets, Fuzz
Logic, and Fuzzy Systems, was published in 1996 by Werld
Scientific. Its editors, George J. Klir and Bo Yuan selected, from
among all papers by Lotfi Zadeh not included in the first volume,
those papers on fuzzy sets,fuzzy logic,and fuzzy systems whose
easy accessibility would likely be of benefit to those working in
these areas. The previous two volumes in English have proved to
be great utility to anyone interested in fuzzy set theory and its

applications.



Considering the largest number of the readers related to
Fuzzy Mathematics and Engineering in China, we felt that a
Chinese version of the key selected papers by Lotfi Zadeh Fuzsv
Sets and Fuzzy Information-Granulation Theory would fit well
into the book series on Advances in Fuzzy Mathematics and
Engineering by Beijing Normal University Press. The book
collects Zadeh’s original perception which may be viewed as an
evolution of ideas rooted in his 1965 paper on fuzzy sets; 1971
paper on fuzzy systems; 1973 — 1976 papers on [linguistic
variables, fuzzy if-then rules and fuzzy graphs; 1979 paper on
Sfuzzy sets and information granularity; 1986 paper on
generalized constrains; 1996 paper on computing with words and
1997 papers on theory of fuzzy information granulation.

The purpose of this book is twofold. Firstly ,it is intended as
a quick reference for those working in Fuzzy Mathematics and
Engineering in China as well as in the world. Secondly, it is
expected to play a major role in-Research and Development of
Fuzzy Mathematics and Engineering, as a useful source of
supplementary readings in this new book series. We hope this

volume will benefit many readers around the world.

Da Ruan,Chongfu Huang
Editors



Note to the Reader

This book is the third volume of collected papers by Lotfi
A. Zadeh. The first volume,entitled Fuzzy Sets and Applications ,
was published in 1987 by John Wiley (Editors:Ronald R. Yager,
Sergei Ovchinnikov, Richard M. Tong,and Hung T. Ngugen).
The second volume,entitled Fuzzy Sets,Fuzzy Logic,and Fuzzv
Systems, was published in 1996 by World Scientific ( Editors
George J. Klir and Bo Yuan).

The current edited-book is a set of key selected papers by
Lotfi Zadeh. Both English and Chinese versions of these papers

are available.
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Part 1:Fuzzy Sets






Fuzzy Sets

A {fuzzy set is a class of objects with a continuum of grades
of membership. Such a set is characterized by a membership
(characteristic) function which assigns to each object a grade of
membership ranging between zero and one. The notions of
inclusion, union, intersection, complement, relation, convexity ,
etc,. are extended to such sets, and various properties of these
notions in the context of fuzzy sets are established. In particular.
a separation theorem for convex fuzzy sets is proved without

requiring that the fuzzy sets be disjoint.
1. Introduction

More often than not.the classes of objects encountered in
the real physical world do not have precisely defined criteria of
membership. For example, the class of animals clearly includes
dogs, horses, birds, etc. as its members, and clearly excludes
such objects as rocks, fluids,plants, etc. However, such objects
as starfish, bacteria, etc. have an ambiguous status with respect
to the class of animals. The same kind of ambiguity arises in the
case of a number such as 10 in relation to the “class” of all real
numbers which are much greater than 1.

Clearly, the *class of all real numbers which are much
greater than 1,” or “the class of beautiful women,” or “the class
of tall men,” do not constitute classes or sets in the usual
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