Table of Contents

Foreword . . .. ... .. . . . ... e VII
Acknowledgements . . . .. .. ... ... .. .. . IX
Intuitionistic Fuzzy Sets: Past and Present . .. ... ... ...... XI
1 Intuitionistic Fuzzy Sets . . . . . ... ... ... ... ... ..., 1
1.1 Definition of the Concept of an Intuitionistic Fuzzy Set - An
Example . . . . . . . ... ... e 1
1.2 Operations and Relations over Intuitionistic Fuzzy Sets. Pro-
perties . . . . ... L e 9
1.3 Intuitionistic Fuzzy Sets of a Certain Level . ... ... ... 44
1.4 Cartesian Products over Intuitionistic Fuzzy Sets. Intuitionis-
tic Fuzzy Relations . . . . . .. ... ... ... ........ 45
1.5 “Necessity” and “Possibility” Operators on Intuitionistic Fuzzy
Sets . . . . e e e 60
1.6 Topological Operators over Intuitionistic Fuzzy Sets . . . . . 68
1.7 Operators Do andFep .. ... .. .. ..o 0 L 76
1.8 Operator Gag - . . . v v v v v i 82
1.9 Operators Hag, H 5, Jag,and I3 5 . . . o o o o000 85
1.10 Relations between Operators Defined over Intuitionistic Fuzzy
Sets . .. e e e e e e 90
1.11 Operator Xapode,f + « « + + « v v v v v oo 103
1.12 Identifying and Unary Operators . . . . . .. ... ...... 107
1.13 Level and Other Types of Operators . . . . . ... ... ... 110
1.14 Norms and Metrics over Intuitionistic Fuzzy Sets or Their Ele-
MENtS . . . v e e e e e e e e e e e 126
1.15 Intuitionistic Fuzzy Set Whose Universe is an Intuitionistic
Fuzzy Set with Respect to Another Universe . ... ... .. 136
2 Interval Valued Intuitionistic Fuzzy Sets . . .. ... ... .. .. 139
2.1 Intuitionistic Fuzzy Sets and Interval Valued Fuzzy Sets . . . 139

Bibliografische Informationen E H
) digitalisiert durch |
http://d-nb.info/957140762 BLI '|'


http://d-nb.info/957140762

XVIII

2.2 Interval Valued Intuitionistic Fuzzy Sets: A Definition, Oper-

ations and Relationson Them . . . . . . ... ... ... ... 140

2.3 Operators over Interval Valued Intuitionistic Fuzzy Sets . . . 155
2.4 Norms and Metrics on Interval Valued Intuitionistic Fuzzy Sets 175

3 Other Extensions of Intuitionistic Fuzzy Sets . .. ... ...... 179
3.1 Intuitionistic L-Fuzzy Sets . . . . . ... ... ... ...... 179
3.2 Intuitionistic Fuzzy Sets over Different Universes . ... . .. 182
3.3 Temporal Intuitionistic Fuzzy Sets . . . . . ... ... .. .. 186
3.4 Intuitionistic Fuzzy Sets of Second Type . . . . ... ... .. 190
3.5 Some Future Extensions of Intuitionistic Fuzzy Sets . . . . . 194

4 Elements of Intuitionistic Fuzzy Logics . . . ... ......... 199
4.1 Intuitionistic Fuzzy Propositional Calculus. . . . .. ... .. 199
4.2 Intuitionistic Fuzzy Predicate Logic. . . . . . .. ... .. .. 208
4.3 Intuitionistic Fuzzy Modal Logic . . ... .. .. ... .... 214
4.4 Extensions of Intuitionistic Fuzzy Modal Types of Operators 219
4.5 Other Intuitionistic Fuzzy Modal Types of Operators . . . . . 228
4.6 Temporal Intuitionistic Fuzzy Logic . ... ... ... .. .. 232

5 Applications of Intuitionistic Fuzzy Sets . . . . ... ... ... .. 237

5.1 Intuitionistic Fuzzy Generalized Nets — Sample Applications . 238
5.1.1 Application of IFGN2 for the Modelling of Processes

in a Petrochemical Firm . . ... ... ... ...... 246

5.1.2 Application of IFGN2 for the Modelling of a Pneumatic
Transportation Process . .. ... ........... 248

5.2 Some Applications of Intuitionistic Fuzzy Generalized Nets in
Medicine . . . . . . . . . i i i e e e 252

5.3 Intuitionistic Fuzzy Expert Systems and Intuitionistic Fuzzy
Estimations of Expert Knowledge . . . . . ... ... ... .. 256
5.4 Intuitionistic Fuzzy Models of Neural Networks . . . . .. .. 271
5.5 Intuitionistic Fuzzy Systems . . . . . . . . .. ... .. .... 274
5.6 Intuitionistic Fuzzy Interpretation of Intfrval Data . ... .. 278
5.7 An Intuitionistic Fuzzy Model of Gravitational Potential . . . 285
Open Problems in Intuitionistic Fuzzy Sets Theory . .. ... .. .. 289
References . . . . v v v v v v v it e e e e e e e 293



