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Sierra and Michael Wooldridge . . . . . . . . . . . . . . . . . . 69
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
2 Normative Temporal Logic . . . . . . . . . . . . . . . . . . . . . 70
3 Symbolic Representations . . . . . . . . . . . . . . . . . . . . . . 80
4 Model Checking . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
5 Case Study: Traffic Control . . . . . . . . . . . . . . . . . . . . 93
6 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

6 Reasoning with Justifications, Melvin Fitting . . . . . . . . . . . 107
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
2 Hintikka’s Logics of Knowledge . . . . . . . . . . . . . . . . . . 107
3 Awareness Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
4 Explicit Justifications . . . . . . . . . . . . . . . . . . . . . . . . 110
5 Internalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
6 Information Hiding and Recovery . . . . . . . . . . . . . . . . 114
7 Original Intent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
8 Realizations As First-Class Objects . . . . . . . . . . . . . . . 116
9 Generalizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
10 The Goal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

7 Monotone Relations, Fixed Points and Recursive Definitions,
Janusz Czelakowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
1 Partially Ordered Sets . . . . . . . . . . . . . . . . . . . . . . . . 127
2 Monotone Relations . . . . . . . . . . . . . . . . . . . . . . . . . . 134
3 Arithmetic Recursion and Fixed-Points . . . . . . . . . . . . 146
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sity of Warmia and Mazury, Żo�lnierska 14a, 10-561 Olsztyn, Poland,
e-mail: zielonka@uwm.edu.pl

Stephan van der Waart van Gulik, Centre for Logic and Philosophy of Sci-
ence, Ghent University, Blandijnberg 2, 9000 Ghent, Belgium,
e-mail: Stephan.vanderWaartvanGulik@UGent.be

Heinrich Wansing, Dresden University of Technology, Institute of Philoso-
phy, 01062 Dresden, Germany, e-mail: HeinrichWansing@tu-dresden.de

Michael Wooldridge, Department of Computer Science, University of Liver-
pool, Liverpool, L69 3BX United Kingdom, e-mail: mjw@csc.liv.ac.uk

Urszula Wybraniec-Skardowska, Autonomous Section of Applied Logic and
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