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Equational theory 

But is                 decidable?  
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Konf 
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• So we have to check whether           (and therefore 
our module) is terminating and confluent. 

 



Termination 

• Proving termination 

– Next lecture (at least a sketch) 
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Confluence 

Proving confluence: 

• Confluence is decidable for a finite and terminating 
term rewriting system due to the Critical Pair 
Theorem: 
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A TRS is locally confluent iff all its  
critical pairs are joinable. 



Short excursion: unification 

Unification is the process of solving the satisfiability 
problem: 
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Unification 
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Most general unifier 
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Confluence & local confluence 
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confluence local confluence 

Newman’s Lemma: a terminating relation is confluent  

if it is locally confluent. 



Critical pairs 
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Critical pairs 
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No overlap 

Picture from [1] 



Critical pairs 

20.05.2011 Christian Kroiß 12 

Picture from [1] 



Critical pairs 
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Picture from [1] 



Critical Pairs 
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Critical Pair Lemma: 

Critical pair theorem: 
A TRS is locally confluent iff all its  
critical pairs are joinable. 

 A terminating TRS is confluent iff all its critical pairs  
are joinable. 



Example 
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(1) 

(2) 
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