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FOREWORD

Since the publication of the two books, "Fuzzy Automata and Decision

Processes” (North Holland, 1977) and "Advances in Fuzzy Set Theory and

Applications" (North Holland, 1979), there has been a rapid expansion in
the theoretical develogment of fuzzy set theory and its many applications
to the hard and soft sciences. |

In spite of traditional analysis based upon conventional mathematics,
the human thought process has played, and will continue to play, .a very
important role in knowledge representation and decision analysis. Examples
may be found in engineering, medicine, psychology and many o&rer fi:elds
where fuzzy information and approximate reasoning are essential to decision
making.

These two volumes entitled, "Fuzzy Information and Decision Processes"
and "Approximate Reasoning in Decision Analysis® truly reflect the progress
made over the last seventeen years since the inoeption of the fuzzy
concepts in 1965. Over 130 world researchers from 21 different countries

have reported their research in these two volumes. This international

cooperation and exchange of scientific information is a sign of the' good

and increasing health of this field of Fuzzy Information and Decision

Processes.

Peter N. Nikiforuk, Ph.D., D.Sc.
Dean of Engineering

University of Saskatchewan
Saskatoon, Saskatchewan

Canada S7N OWO
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These two voluneg entitled, "Fuzzy Information and Decision Processes"
and "Approximate Reasoning in Decision Analysis" vreptesent the work of over
one hundred and thirty individuals from twenty one different countries. It
is gratifying to acknowledge the devotion of these individuals who have
contributed to the exploration of these new theories, to the development of
new areas of amlicatiol;ts, to the stimulation of the advancement of
scientific information, and to the reinforcement of. international
cooperation in this important field of human decision processes. The
Editors record their appreciation to Miss E. Nikiforuk, our research
assistant, and Miss Freda Peil, our secretary, who were very helpful dﬁring

all the editcorial phases of these two volumes.

Madan M. Gupta

Elie Sanchez
(Editors)
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PREFACE

The subject of information processing and decision analysis, especially
using thé data arising from human thought and cognition process, has
occupied a prominent place in the information processing literature since
the inception of Fuzzy Set Theory in 1965. As a result, during the la;xt
fifteen year; engineering journals as well as those in the social,
biological, and medical sciences, have devoted increasing space to articles
dealing with the analysis of fuzzy data. Many scier;tists, mathematicians
and social scientists have contributed to this progress but the literature
on such a diversified subject js widely scattered. During the decade 1970
- 1980, an important new approach to decision analysis came into
praminence. This approach has appeared in the publication of the previous
two volumgs entitled, "Fuzzy Automata and Decision Processes” (North
Holland, 1977) and "Advances in Fuzzy Set Theory and Applications” (North
Holland, 1979). Since then, there has been a rapid growth in this theory
with many more new applications in different fields. 1In the present two

volumes entitled, "Fuzzy Information and Decision Processes” and

"Approximate Reasoning in Decision Analysis" an attempt has been made once

again to incorporate the recent advances in both theory and'agplications.
Initially the project was designed only for one wvolume, but
overwhelming response fraom the researchers representing over 21 countries
forced the editors to enlarge the project ﬁo two volumes., The volume
entitled, "Fuzzy Information and Decision Processes" contains 45 articles
by sixty-three contributors from sixteen different countries.* The second
volume entitled "Approx'i.mgte Reasoning in Decision Analysis" contains 44

articles by seventy-four qontributors from seventeen different countries,**

Thus the total number of_obhtributors are over- 130 fram 21 different .

countries around the world. It iB unfortunate that over 50 articles, some
of which were of excellent nature, ocould not be included in these two

volumes because of a large constraint on the size.




Preface

Initially the proposal was to divide each volume into three parts:
introduction, advances in theory, and advances in applications, Same last
minute editorial changes were made and each volume was divided according to
certg:ln topics. The following is a brief description of each volume with
descriptive keywords. '

* Austria, Belgium, Canada, People's Republic of China, Denmark, France,
West Germany, Italy, Japan, Lebanon, The Netherlands, Poland, Ramania,

Spain, U.K. and U.S.A.

#»  Austria, Belgium, Brazil, Canada, People's Republic of China,
Czechoslovakia, France, West Germany, Hungary, Italy, Japan, Poland, Spain,
U.K., U.S.A. and U.S5.S.R.
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Preface

Fuzzy Information and Decision Processes

Part One:

X rds:

Part Four:

Keywords:

Part Five:

Keywords:

Part Six:

Part Seven:

Keywords:

Fuzzy Information and Entropy (6 papers)

Fuzzy Entropy, 'fuzzy measures, ordering, subjective entropy,
probabilistic set, vagueness, generalized information, lattice
evaluation, and separation.

Fuzzy Probability, Fuzzy Integrals and Belief Functions (6
papers)

Fuzzy measures, probability of fuzzy events, fuzzy numbers,
fuzzy Lebesque measure, theory of  evidence, subjective
probability, deg:_ee of belief, and membership function.

Fuzzy Mathematical Structures (7 papers)

Aggregation, vagueness, relational algebra, [L-matrices,
category, fuzzy graphs, possibility, lattice theory, fuzzy set
structure, ordinal numbers, fuzzy -ordering, and fuzzy
cardinals.

Formalization Of Uncertainty (7 papers)

Formalization of vagueness, possibility, plausibility, belief,
Dempster's rule, fuzzy reasoning, random sets, possibility

distributions, fuzzy set operations, homomorphisms, random
vectors, and computer security.

Fuzzy Optimization Methods (4 papers)

Mathematical programming, fuzzy optimization, topos, and
multistage decision making. ' |

Aggregation, Multicriteria, Modelling and Fuzzy Ordering (6
papers) '
Linguistic variables, aggregate plamning, multicriteria
modelling, social systems, management, fuzzy outranking,
scoring methods, interval scale, and preference.

Fuzzy Databases and Question-Answering (4 papers)

Database, possibility distribution, fuzzy predicate,
question-answering, similarity relations, analogical inference
and information retrieval.

P R = SR
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xii

Part Eight:
Reywords:

Preface

Fuzzy Systems and Fuzzy Logic Controllers (5 papers)
Fuzzy logics, fuzzy controllers, linguistic controllers, fuzzy
systems, multivalued logics, adaptive algorithms,. pansystems,

and pansymmetry.

Approximate Reasoning in Decision Analysis

Part One:

Keywords:

Part Two:

Reywords:

Part Three:

K rds:

Part Four:

Keywords:

Part Five:

Keywords:

Part Six:

Keywords:

Part Seven:

Keywords:

On Membership Functions (3 papers)
Membership function, stochastic fuzzy set, relative A-ness,

_and membership degree.
Composite Fuzzy Relations (5 papers)

Composite . relations, group decision, fuzzy relational .

. euations, L-fuzzy set, LSG operator, fuzzy matrix, eigen

fuzzy set, and lattice module-hamomorphism.

Fﬁzzy Logic and Inference (5 papers)

Fuzzy conditional inference, fuzzy modus ponens, fuzzy modus
tollens, syllogism, classification, medical diagnosis, fuzzy
switching, and fuzzy functions.
Clasgifications and Similarity Measures (9 papers)

5

. Classification algorithms, 1linguistic variables, fuzzy

vectors, feature extraction, fuzzy scale, pseudo-interval,
similarity measures, nth level fuzzy sets, vector valued fuzzy
sets; texture analysis, linguistic descriptors, speech
processing, automatic learning, and neural systems.

Expert Systems and Medical Diagnosis (7 papers)

Medical diagnosis, expert systems, possibility theory,
Dempster and Shafer's theory, damage assessment, camwputer
aided diagrbsj.s, fuzzy heuristics, BOG classification, fuzzy
linguistics, fuzzy utilities, and Chinese medicine.
Psychological Measurements and Human Behavior (4 papers)
Behavior modification, cognitive modelling, linguistic
descriptors, 'psycmlogical measuren,em.:s, earthquake, and civil
evacuation.

Approximate Reasoning and Decision Analysis (7 papelrs)

Linguistic approach, natural language processing, approximate



2 — ] =

Vi

Preface

reasoning, linguistic instructions, artificial intelligence,
operational research, management, fuzzy decision making,
linguistic proposition, dynamic conflict resolution, creative
decision, caéastrophes, creative decisions rank correlation,
and camplex planning.

Part Eight: Fuzzy Clustering Algerithms (4 papers)

Keywords: Clustering, possibilistic manipulation, cluster validity,
weather forecasting, water pollution control, management
practice, and fuzzy hierarchical models.

From the keywords recorded under each heading, it may be noted that
the classification is not exclusively devoted to a single topic, but rather
there is a considerable amount of overlap. This overlepping of topics
constitutes a logical step for such a growing and diversified field. Both
of the volumes cover a wide range of theoretical development as well as
applications. This diversification of applications indicates that
scientists are getting more and more aware of the fact that in real ﬁorl,d
problems uncertainty arising from human cognition and thd:ght process is' 2
matter of degrees and must be treated rather using a nonconventional
approach. In a wide range cf problems dealing with hatd and soft sciepces,
it is now getting clear that fuzzy set theory, possibility theory and
related notions  profide very natural and appropriate toois to model
uncertainty.

Readers would note from these two volumes that many new and young
researchers are emerging to work in this field. There are many fuzzy
working groups that have been formed during the past decade at national and
trans-national levels. 1In the People's Republic of China alone over 250
researchers are engaged working in this field; and a small sample of their
work has been reported in these two volumes. Other notable working groups
are in India, Japan, North America, .U.K., Burope and USSR, And it is
gia(:ifying to publish a small amount of their selected work in these two
volumes. -

Im}:easingly, the ptc_:gres.s of science and technolegy involves the
interaction of ideas from different parts of the world and merging of

results from different disciplines. The editors wish to quickly publish

i m——
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Preface

these ideas and resixlts which are ewvolving at an exponential rate. For
this reason there are same errors, both in mathematics and english, which
could not be corrected.

The editors sincerely hope that these two volumes will camplement
other works that have appeared and are appearing in scattered scientific
journals and other publications.

June 30, 1982 Madan M. Gupta
Elie Sanchez
Editors
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IN MEMORIAM
PROFESSOR_JOSEPH_KAMPE DE_FERIET

Membre correspondant de 1'Academ1e des Sciences.
Professeur honoraire & la Faculté des Sciences de Lille
Officier de la Légion d'honneur
Commandeur de 1'ordre national du mérite.

1t was with deep regret that we learned
of Professor J. Kampe de Feériet's death on
April 6, 1982, at Lille, France, in h1s
eighty- n1nth year.

The scientific community will remember him
for the variety of great contributions made
during his long and distinguished career. He
was professionally active until a few months
before his death, in fact, the article entitled
"Interpretat1on of membershlp functions of

fuzzy sets in terms of plausibility and belief"

was in press for publication in the book Fuzzy
Information and Decision Processes (edited by
M. Gupta and E. Sanchez and published by North-
Holland, 1982) at the time.

We had the good fortune to become one of
Professor Kampé de Fériet's students in 1970 in
Lille. At that time, though in his seventy-
seventh year, he devoted virtually all his time
to research rather than writing textbooks on
history of mathematics. He paid particular
attention to his new-found theory of general-
ized information. Professor Kampé de Fériet
once explained carefully to us that his
research activities followed a logical pattern:
from early interest in mechanics, to probabili-
ty, to statistical mechanics and finally to
information theory. The concepts of probabili-
ty and information (semantic information) were
at the center of his philosophical discussions,
and semantic mathematics, through his investi-
gation of semantic information, has been one of
his principal concerns.

After learning of Professor Zadeh's
approach to meaning representation using the
concept of fuzziness and Professor Shafer's
work on the mathematical theory of evidence
using the upper and lower probab111t1es of
A. Dempster, Professor Kampé de Fériet studied
these related fields and expressed his views on
the directions of this research in his last
paper. We firmly believe that this work will
provide inspiration for workers in the field
for many years to come.

Having just made some impression of our
professional admiration of Professor Kampé de
Férlet, we hasten to point out that this is not

to be considered as summary of his life and
work which will be detailed elsewhere. Rather
we hope it will be viewed as a symbol of the
love and affection we have for this great man;
as is so often the case, such expressions are
forthcoming only in moments of sadness and
regret such as this.

Our professor will be affectionately
remembered by all his students and colleagues
not only as a model scientist but also as a
teacher with strong influences. Whether
African bee honey and bitter chocolate really
extended his powers, we have yet to tell but
we remember such stories and our heart smiles.

With his chiidren, Father Lambert, 0.S.B.,
Mr. and Mrs. Marc Kampé de Fériet, Mr. and Mrs.
Michel Kampe de Ferlet and his grandchildren
Annick Kamp€ de Feriet, Mr. and Mrs. Dominique
Morel, we share the pain of losing him.

. Hung T. Nguyen

Department of Mathematical Sciences
New Mexico State University
Las Cruces, New Mexico (U.S5.A.)

The editors deeply regret the death of
Professor J. Kampe de Fé€riet. He will be
remembered by the scientific community for the
excellence in research that he achieved during
his life time. The paper included in this
volume truly reflects his dedication to scien-
tific research. He wrote this paper entitled
"Interpretation of Membership Functions of
Fuzzy Sets in Terms of Plausibility and Belief"
in French, which was translated into English
by Dr. E. Sanchez.

M.M. Gupta
E. Sanche:z
- Editors.
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