Contents

Preface
1. Introduction
1.1 Answer Set Programming . . . . . . .. ... ... ... ... .. ...
1.2 Fuzzy Logic . . . . . . . .
1.3 0 Overview . . . . . . . e
2. Preliminaries
2.1 OrderTheory . . . . . .. ... . i
2.2 Answer Set Programming . . . . . . ... ...
22.1  Definitions . . . . ... ... o L
2.2.2  Classical negation vs negation-as-failure . . . . . .. ... ...
223 LinkstoSAT . . . ... ... o
23  FuzzyLogic . . . . . . . . . e
231 FuzzySets . . ... ... ... ... o
2.3.2  Logical Operators on Bounded Lattices . . . . . ... ... ...
2.3.3  Formal Fuzzy Logics . . ... ... ... ... .........
3. Fuzzy Answer Set Programming
3.1 Introduction . . . . . . ..
32 Definitions . . . ...
32.1  Language . . . . . . ...
322  Semantics . . .. ...
3.3 Example: Fuzzy Graph Coloring . . . . . . . ... ... ... ......

vii

10

11

11
13
13
21
22
25
26
26
32



viii Answer Set Programming for Continuous Domains:a Fuzzy Logic Approach

4. Aggregated Fuzzy Answer Set Programming 49
4.1  Introduction . . . . . . . ... e 49
4.2 Aggregated Fuzzy Answer Set Programming . . . . .. ... ... ... 50

421 Models . . . . .. 51

422 AnswerSets . . ... 58

4.3 lustrative Example . . . . . . . . .. ... 74

4.4  Relationship to Existing Approaches . . . . . . ... ... ... ..... 79
4.4.1  Fuzzy and Many-Valued Logic Programming Without Partial

Rule Satisfaction . . . . . ... ... . L 81

4.4.2  Weighted Rule Satisfaction Approaches . . . . ... ... ... 82

4.43  Van Nieuwenborghetal. . .. ... ... ... ... ...... 86

4.4.4  Valued Constraint Satisfaction Problems . . . . ... ... ... 90

4.4.5 Answer Set Optimization . . . . .. ... .. ... ....... 90

45  Summary ... ... e 91

5. Core Fuzzy Answer Set Programming 97
5.1  Introduction . . . . . . .. ... 97
5.2 The FASP Core Language . . . .. .. ... ... ... ......... 99
53 Constraints . . . . . . .. 100

5.3.1 Implementing Constraints . . . . . . .. ... ... ....... 100

5.3.2 Lockingthe Truth Value . . . . . . ... ... .......... 105
5.4  Monotonically Decreasing Functions . . . . . . .. ... ... ...... 107
5.5  Aggregators . . ... .. 110
5.6  S-implicators . . ... 117
5.7 Strong Negation . . . . . . . .. . .. ... 121
5.8  Summary . . ... 123
S.A Proofs . ..o 125
5B Diagram . . . . . ... 131

6. Reducing FASP to Fuzzy SAT 133
6.1 Introduction . . . . . . . ... 133
6.2  Completion of FASP Programs . . . . . . .. ... ... ... ...... 134
6.3 LoopFormulas . .. ... ... ... ... .. ... ... ... 139

6.4  Example: the ATM location selection problem . . . . . . ... ... ... 146



Contents

6.5 Discussion

6.6  Summary

7. Conclusions

Bibliography

Index

153
155

157

161

171



2 Springer
http://www.springer.com/978-94-91216-58-9

Answer Set Programming for Continuous Domains: A
Fuzzy Logic Approach

lanssen, J.; Schockaert, S.; Vermeir, D.; De Cock, M.
2012, ¥, 174 p., Hardcowver

ISEN: 978-94-91216-38-0

A product of Atlantis Press



	Contents



