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1 Precedence of Propositional Logic

1. Implication in propositional logic is right associative:

` (φ→ ψ → θ)→ φ→ ψ → θ

:= ` (φ→ (ψ → θ))→ (φ→ (ψ → θ))

Proof:

 φ→ ψ → θ assume

 φ assume

 ψ → θ →e1, 2

 ψ assume

 θ →e3, 4

 (ψ → θ) →i4− 5

 φ→ (ψ → θ) →i2− 6

 (φ→ ψ → θ)→ (φ→ (ψ → θ))

2 Relating Truth Tables and Proof Rules

• φ1, φ2, ..., φn � ψ
We say that “φ1, φ2, ..., φn” semantically entails ψ (e.g., by a truth table).

• φ1, φ2, ..., φn ` ψ
We say that “φ1, φ2, ..., φn” formally entails ψ (e.g., by proof rules).

3 Soundness of propositional logic

• If φ1, φ2, ..., φn ` ψ, then φ1, φ2, ..., φn � ψ.

• If we can deduce ψ from φ1, φ2, ..., φn with proof rules, then φ1, φ2, ..., φn implies ψ is true.
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4 Completeness of propositional logic

• If φ1, φ2, ..., φn � ψ, then φ1, φ2, ..., φn ` ψ.

• If we can derive ψ from φ1, φ2, ..., φn with a truth table, then there is a deduction for
φ1, φ2, ..., φn.
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