
1 exercice 4

1.1

(ax)
p,¬p ⊢ p

(ax)
p,¬p ⊢ ¬p

(¬e)
p,¬p ⊢⊥

(¬i)
p ⊢ ¬¬p

(→i)⊢ p → ¬¬p

1.2

(ax)
p → q,¬q, p ⊢ p → q

(ax)
p → q,¬q, p ⊢ p

(→e)
p → q,¬q, p ⊢ q

(ax)
p → q,¬q, p ⊢ ¬q

(¬e)
p → q,¬q, p ⊢⊥

(¬i)
p → q,¬q ⊢ ¬p

(→i)
p → q ⊢ ¬q → ¬p

1.3

1.3.1

(ax)
¬(p ∨ q), p ⊢ p

(∨i)¬(p ∨ q), p ⊢ p ∨ q
(ax)

¬(p ∨ q), p ⊢ ¬(p ∨ q)
(¬e)¬(p ∨ q), p ⊢⊥

(¬i)¬(p ∨ q) ⊢ ¬p

(ax)
¬(p ∨ q), q ⊢ q

(∨i)¬(p ∨ q), q ⊢ p ∨ q
(ax)

¬(p ∨ q), q ⊢ ¬(p ∨ q)
(¬e)¬(p ∨ q), q ⊢⊥

(¬i)¬(p ∨ q) ⊢ ¬q
(∧i)¬(p ∨ q) ⊢ ¬p ∧ ¬q

(→i)⊢ ¬(p ∨ q) → ¬p ∧ ¬q

1.3.2

(ax)¬p ∧ ¬q, p ∨ q, p ⊢ p

(ax)¬p ∧ ¬q, p ∨ q, p ⊢ ¬p ∧ ¬q
(∧e)¬p ∧ ¬q, p ∨ q, p ⊢ ¬p

(¬e)¬p ∧ ¬q, p ∨ q, p ⊢⊥

(ax)¬p ∧ ¬q, p ∨ q, q ⊢ q

(ax)¬p ∧ ¬q, p ∨ q, p ⊢ ¬p ∧ ¬q
(∧e)¬p ∧ ¬q, p ∨ q, q ⊢ ¬q

(¬e)¬p ∧ ¬q, p ∨ q, q ⊢⊥ (ax)¬p ∧ ¬q, p ∨ q ⊢ p ∨ q
(∧e)¬p ∧ ¬q, p ∨ q ⊢⊥

(¬i)¬p ∧ ¬q ⊢ ¬(p ∨ q)
(→i)⊢ ¬p ∧ ¬q → ¬(p ∨ q)
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1.3.3

(ax)¬p ∨ ¬q, p ∧ q,¬p ⊢ p ∧ q
(∧e)¬p ∨ ¬q, p ∧ q,¬p ⊢ p

(ax)¬p ∨ ¬q, p ∧ q,¬p ⊢ ¬p
(¬e)¬p ∨ ¬q, p ∧ q,¬p ⊢⊥

(ax)¬p ∨ ¬q, p ∧ q,¬q ⊢ ¬p ∧ ¬q
(∧e)¬p ∨ ¬q, p ∧ q,¬q ⊢ ¬q (ax)¬p ∨ ¬q, p ∧ q,¬q ⊢ ¬q

(¬e)¬p ∨ ¬q, p ∧ q,¬q ⊢⊥ (ax)¬p ∨ ¬q, p ∧ q ⊢ ¬p ∨ ¬q
(∨e)¬p ∨ ¬q, p ∧ q ⊢⊥

(¬i)¬p ∨ ¬q ⊢ ¬(p ∧ q)
(→i)⊢ ¬p ∨ ¬q → ¬(p ∧ q)
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2.1

(ax)
p ∨ q,¬q, p ⊢ p

(ax)
p ∨ q,¬q, q ⊢ q

(ax)
p ∨ q,¬q, q ⊢ ¬q

(¬e)
p ∨ q,¬q, q ⊢⊥

(⊥e)
p ∨ q,¬q, q ⊢ p

(ax)
p ∨ q,¬q ⊢ p ∨ q

(∨e)
p ∨ q,¬q ⊢ p

2.2

Il faut le raisonnement par l’absurde, règle (raa) ou une autre en logique classique.

3 Exercice 6

3.1
(ax)

¬(p ∧ q),¬(¬p ∨ ¬q),¬p ⊢ ¬p
(∨i)¬(p ∧ q),¬(¬p ∨ ¬q),¬p ⊢ ¬p ∨ ¬q

(ax)
¬(p ∧ q),¬(¬p ∨ ¬q),¬p ⊢ ¬(¬p ∨ ¬q) ¬e¬(p ∧ q),¬(¬p ∨ ¬q),¬p ⊢⊥

(raa)
¬(p ∧ q),¬(¬p ∨ ¬q) ⊢ p même chose avec q

(∧e)¬(p ∧ q),¬(¬p ∨ ¬q) ⊢ p ∧ q
(ax)

¬(p ∧ q),¬(¬p ∨ ¬q) ⊢ ¬(p ∧ q)
(¬e)¬(p ∧ q),¬(¬p ∨ ¬q) ⊢⊥

(raa)
¬(p ∧ q) ⊢ ¬p ∨ ¬q

3.2

(ax)¬q → ¬p, p,¬q ⊢ p

(ax)¬q → ¬p, p,¬q ⊢ ¬q → ¬p (ax)¬q → ¬p, p,¬q ⊢ ¬q
(→e)¬q → ¬p, p,¬q ⊢ ¬p

(¬e)¬q → ¬p, p,¬q ⊢⊥
(raa)¬q → ¬p, p ⊢ q
(→i)¬q → ¬p ⊢ p → q
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