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Basic ideas

premises derivation conclusion

comply the derivation rules



Syntax

 connectives: ∧, →, ⊥

 ¬a:  a →⊥

 a ↔ b: a→b ∧ b→a



Syntax

 connectives: ∧, →, ⊥

 ¬a:  a →⊥

 a ↔ b: a→b ∧ b→a

 from a, a →b conclude b:

 if a∧b is true, than a is true:



Dont be afraid of other syntax!



Derivation rules

 basic rules: express intuitive meaning of connectives



Derivation rules

 basic rules: express intuitive meaning of connectives

Elimination Introduction

eliminate connectives Introduce connectives



Introduction rules

 live 



Elimination rules

 live 



Overview



First example

 1. a →b ↔ ¬(a ∧ ¬b)



Proof strategy

{a ∧ b →c} → {a →(b →c)} 
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Proof strategy

{a ∧ b →c} → {a →(b →c)} 



Proof strategy
exercise :{a →(b →c)} → {a ∧ b →c}  



Hypothesis

 hypothesis is cancelled

 no need of hypothesis

 hypothesis may maintain



Hypothesis

 hypothesis is cancelled

 hypothesis is wrong



Structure of derivation

 ¬ ¬a ↔ a



Structure of derivation

proof:¬ 𝜑↔¬𝜑



Derivation: theoretical approach

∧ → ⊥

set of derivation = smallest set X:



Sets of propositions

 𝛤 ⊢ a: derivation with (uncancelled) hypotheses in 𝛤 with conclusion a

 a derivable from 𝛤

 ⊢:turnstile

 𝛤 = ∅: ⊢ a, a: theorem



Sets of propositions

 𝛤 ⊢ a: derivation with (uncancelled) hypotheses in 𝛤 with conclusion a

 a derivable from 𝛤

 ⊢:turnstile

 𝛤 = ∅: ⊢ a, a: theorem

Proof by using derivation (last slide)



Sets of propositions: theorem

 𝛤 ⊢ a: derivation with (uncancelled) hypotheses in 𝛤 with conclusion a

 If 𝛤 = ∅

⊢ a

a: theorem

⊢ a → (¬a → b)

⊢(a → b) → {(b → c) → (a → c)}


