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Exercise 1 Propositional Logic (20 Points)

a) Write the truth tables of :

• ¬A ∧B
• ¬A⇒ B

• (¬A) ∨A
• A ∧ (B ∨ C)

• A ∨ (B ∧ ¬ C)

• A⇒ (¬B ∧ C)

(6 Points)

b) Prove with transformations following equivalences and mention at each
step what rule (commutation, association, De Morgan, etc.) you apply.

• ¬α ∧ β ≡ ¬ (β ∨ α)

• (α ∧ ¬β ∨ γ) ≡ (γ ∨ α) ∧ (γ ∨ ¬β)

• α⇔ β ≡ (¬α ∧ ¬β) ∨ (β ∧ α)

(6 Points)

c) Demonstrate which characteristics (tautology, contradiction, satisfiable)
have this formulas with transformations or truth tables. Explain all your
steps.

(a) ¬((A⇒ (B ⇒ C)) ∨ (A ∨B ∨ ¬C))

(b) ¬(((A ∧ ¬B) ∨ C) ∨ ((A⇒ B)⇒ C))

(4 Points)

d) Prove G from F using the proof method suggested by the scripts.
G := (is penguin ∧ cannot fly)
F := {has feathers, walks only,
(is bird ∧ cannot fly) ⇒ is penguin,
has feathers ⇒ is bird,
(is bird ∧ walks only) ⇒cannot fly}
Consider that each derivation can be used with F ones for new derivations.
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(4 Points)
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