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Problem 1. (a) Show that if we assume that the proposition

P ⇒ (Q⇒ R)

is an axiom for all propositions, P,Q,R, then every proposition becomes provable!

(b) Show that if P is provable (intuitionistically or classically), then Q ⇒ P is also
provable for every Q.

Problem 2. (a) Give intuitionistic proofs for the equivalences

P ∨ P ≡ P

P ∧ P ≡ P

P ∨Q ≡ Q ∨ P

P ∧Q ≡ Q ∧ P.

(b) Give intuitionistic proofs for the equivalences

P ∧ (P ∨Q) ≡ P

P ∨ (P ∧Q) ≡ P.

Problem 3. Give intuitionistic proofs for the propositions

P ⇒ (Q⇒ (P ∧Q))

(P ⇒ Q)⇒ ((P ⇒ ¬Q)⇒ ¬P )

(P ⇒ R)⇒ ((Q⇒ R)⇒ ((P ∨Q)⇒ R)).

Problem 4. Give intuitionistic proofs for

(P ⇒ Q)⇒ ¬¬(¬P ∨Q)

¬¬(¬¬P ⇒ P ).
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