Contents

1. Introduction......... ... ... . .. ... 1
2. Description Logics . .......... .. .. 11
2.1 History. .. ... ..o 11

2.2 Syntax and Semantics of Description Logics................ 15
2.2.1 Concept Descriptions .......... ... ..., 16

2.2.2 Terminologies (TBoxes) ..., 21

2.2.3 World Descriptions (ABoxes) ...................... 25

2.3 Standard Inferences.......... ... .. .. .. .. . . . ... 26

2.4 Decision Algorithms . ........ . ... .. i i 28

3. Non-Standard Inferences ................ .. ... .. ........ 33
3.1 LCSand MSC ... . 34
3.1.1 Definition of LCS and MSC........................ 34

3.1.2  Applications of LCS and MSC ..................... 38

3.1.3 PreviousResults ....... ... .. . .. . . L. 41

314 New Results ...... ... i 42

3.2 Matching ... ... 45
3.2.1 Definition of Matching Problems ................ ... 46

3.2.2  Applications of Matching ............. ... ... ..... 49

3.2.3 Solutions of Matching Problems .................... 52

3.24 PreviousResults ....... . .. ... .. i 63

325 New Results ...... ... .. i 64

3.3 The Underlying Techniques ........ ... ... ... .. ... ..... 68

3.4 Other Non-Standard Inferences........................... 70

4. Characterizing Subsumption.............. ... .. .. ... L. 73
4.1 Subsumption in ACNS ... ... . . 73
4.1.1 A Graph-Based Characterization of Subsumption. . . .. 74

4.1.2 A Description-Based Characterization of Subsumption 88

4.2 Subsumption in ACN™ ... ... 89

4.3 Subsumption in ALE ... ... 96
4.3.1 A Tree-Based Characterization of Subsumption ...... 97

4.3.2 A Description-Based Characterization of Subsumption 104



X Contents

5. LCS and MSC ... ... . 107
5.1 LCS for ALNS-Concept Descriptions ..................... 107
511 The LCSin ALNS ... ... ... i, 108

5.1.2 The LCSIn LS ... . 112

5.2 LCS and MSC for ALN*-Concept Descriptions ............ 125

5.2.1 Computing the LCS for ALN*-Concept Descriptions . 126
5.2.2 Computing the MSC for ALN*-Concept Descriptions . 127

5.3 LCS for ALE-Concept Descriptions .. ... .. 151

6. Matching ......... .. 153
6.1 Matching in ALNS. ... o 153
6.1.1 Deciding the Solvability of Matching Problems .. ... .. 154

6.1.2 Computing Minimal i-Complete Sets................ 156

6.1.3 Computing Minimal d-Complete Sets ............... 161

6.2 Matching in ALN™ ... 169
6.2.1 Deciding the Solvability of Matching ................ 169

6.2.2 Computing Minimal i-Complete Sets................ 176

6.3 Matching in ALE .. ... 180
6.3.1 Matchingin EL ... ... i 180

6.3.2 Equivalence of ALE-Concept Descriptions ........... 200

6.3.3 Deciding the Solvability of Matching in FLE......... 205

6.3.4 Deciding the Solvability of Matching in ALE......... 209

6.3.5 Computing i-Minimal Matchers in ALE ............. 219

6.3.6 Computing d-Minimal Matchers in ALE............. 225

7. Conclusion ....... ... . . 229
References. .. ... ... .. .. 235



2 Springer
http://www.springer.com/978-3-540-42397-3

Mon-Standard Inferences in Description Logics

From Foundations and Definitions to Algorithms and
Analysis

kKlsters, R

2001, X, 254 p., Softcover

ISBEN: 978-3-540-42397-3



