Compactness of Propositional Logic
Theorem (Compactness Theorem for Propositional Logic) Let [image: image2.png]


 be any set of sentences of propositional logic. If every finite subset of [image: image4.png]


 is tt-satisfiable, then [image: image6.png]


 itself is tt-satisfiable.
Proof. We prove the contrapositive of the claim. Assume that [image: image8.png]


 is not tt-satisfiable. Then by the Completeness Theorem, the set [image: image10.png]


 is not formally consistent. But this means that [image: image12.png]
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 (. But a proof of
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 can use only finitely many premises from [image: image18.png]


. Let P1,…, Pn be these premises. By the soundness Theorem, P1,…, Pn are not tt-satisfiable. Consequently, there is a finite subset of [image: image20.png]


 that is not tt-satisfiable.
Theorem (Reformulation of Completeness) Every formally consistent set of sentences is tt-satisfiable.
Theorem (Soundness of FT) If P1,…, Pn [image: image22.png]


 S then S is a tautological consequence of P1,…, Pn.

