
Contents 

Contents v 
Preface vii 
Acknowledgements viii 
Chapter 1. Introduction 1 

1.1 Infinite state model-checking 1 
1.2 Background 2 

1.2.1 Imperative programs and Hoare logic 2 
1.2.2 Dynamic logic 5 
1.2.3 Modal and temporal logic 7 
1.2.4 Modal mu-calculus 9 
1.2.5 Model checking 9 

1.3 Local model-checking and infinite systems 10 
1.4 Synopsis 11 

Chapter 2. Program Logics and the Mu-Calculus 14 
2.1 Semantics of temporal logics 14 
2.2 The propositional modal mu-calculus 16 

Chapter 3. The Tableau System 30 
3.1 Intuition behind the tableau system 31 
3.2 Definition of the tableau system 33 
3.3 Simple examples 37 
3.4 Soundness of the tableau system 40 
3.5 Completeness of the tableau system 42 
3.6 Variations on the theme 44 
3.7 The tableau system and Hoare logic 46 

Chapter 4. Applications to Nets 51 
4.1 Petri nets 51 

4.1.1 Basic definitions 51 
4.1.2 Properties and classes of nets 53 
4.1.3 Nets in systems modelling 57 
4.1.4 Building a reader-writer system by shared places 59 

v 

http://d-nb.info/921050453

http://d-nb.info/921050453


Vi CONTENTS 

4.1.5 Transition-oriented design 62 
4.2 Basic application to nets 64 

4.2.1 A simple example 65 
4.2.2 A slot machine 67 

4.3 Using schematic tableaux 70 
4.3.1 A simple parametrized safety proof 71 
4.3.2 A parametrized liveness proof 74 

4.4 Using limited reachability analysis—the coverability graph 77 
4.5 Some remarks on compositionality 82 

Chapter 5. The Complexity of Mu-Formulae on Nets 85 
5.1 Beyond semi-linearity 86 
5.2 Undecidability of the model-checking problem 89 
5.3 Ascending the; arithmetical hierarchy 91 
5.4 Beyond the arithmetical hierarchy 96 

5.4.1 Proof by inductive definitions 97 
5.4.2 Proof by partially-ordered quantification 98 

Chapter 6. Conclusions and Further Work 101 
6.1 Incorporating reasoning 101 
6.2 Decidability of model-checking 102 
6.3 Proving success 102 

References 105 
List of Notations 110 
Index 112 


