
Symbolic Logic: An Introduction



Satisfiability and associated problems
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Boolean satisfiability

What we saw: Entailments, validity and satisfiability are related.

SAT: Given a Boolean formula, is there a satisfying assignment to the variables?
– The classic NP-complete problem (Cook 1971)

Variations of the SAT problem:
Model counting (#SAT): How many satisfying assignments does a Boolean formula have?

• Computational complexity is #P (Valiant 1979)

Max-SAT: Given a Boolean formula as a CNF, what is the maximum number of satisfiable clauses in it?
• NP-hard

Weighted Max-SAT: Given a Boolean formula as a CNF, where each clause is assigned a non-negative 
weight, find an assignment to all the variables that maximizes the total weight of the satisfied clauses
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