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3. Predicate Logic

� So far:

� Propositional logic

� Semantics (Truth Tables)

� Proof (Rules)

� Properties (sat, soundness, correctness, 
decidable)

� Today:

� Introduction to Predicate Logic

� The following slides are based on the slides
of J. Bowen (http://www.cs.ucl.ac.uk/staff/J.Bowen/GS03/)
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Overview
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Proposition are nor enough
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Elements of predicate logic
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Extra-logical terms

Relational calculus – for 
DB or Modeling
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Formalising natural language
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Disambiguating natural language
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Overview
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Well formed formulae
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Free and bound variables
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Rules for reasoning
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Rules for equality

Where φ is x=t1

Where φ is t1=x
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Rules for universal quantification
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Rules for existential quantification
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There are many useful equivalences
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Overview



9

Verified Software Systems 17

Models
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What is a model?

Relational calculus – for 
DB or Modeling
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A model for a state transition system
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Questions
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Environments and free variables
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Satisfaction
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Definition of satisfaction

Verified Software Systems 24

Computability
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Overview
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Predicate logic is sound and complete



14

Verified Software Systems 27

Predicate logic is not decideable
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Undecidabilityis bad –but not catastrophic
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How expressive is predicate logic?
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Summary
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Conclusion

� So far

� Introduction

� Propositional logic

� Predicate logic

� Next week

� Alloy
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Reading and Exercises


