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1. Prove in the Hilbert system, using induction, that the following rule
(know as the deduction rule) is sound:

U ∪ {A} ` B

U ` A ⇒ B
.

2. Prove the contrapositive rule in the Hilbert system using only the
axioms and modus ponens i.e. show that

` ¬B ⇒ ¬A

` A ⇒ B
.

3. Prove in the Hilbert system, using derivation rules if necessary:

(a) ` A ⇒ ¬¬A.

(b) ` (A ⇒ ¬A) ⇒ ¬A.

(c) ` A ⇒ (B ⇒ (A ∧ B).

(d) ` A ⇒ A ∨ B.

(e) ` (A ⇒ B) ⇒ ((C ∨ A) ⇒ (C ∨ B)).
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