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1. -PL«“\����Lz��65=p”§Q L«“ \���Ü��vü”§�¤±e¯K"

(a) òe�·KÎÒzµ

• \����L65=p§�v����vü"

Solution.
P ∧ ¬Q
• \���e�Lz��65=p§ò���Ü��vü"

Solution.
P → Q

(b) ^g,�ó£ãe�úªµ

• ¬P ∨Q

Solution.
\���vk�Lz��65=p§½ö\���Ü��vü"

• ¬P → ¬Q
Solution.
XJ\���vk�Lz��65=p§@o\Ø¬���Ü��vü"

2. $^ý�L�ªy²¬(P ↔ Q) = (P ∧ ¬Q) ∨ (¬P ∧Q)"

Solution.

P Q ¬P ¬Q P ∧ ¬Q ¬P ∧Q (P ∧ ¬Q) ∨ (¬P ∧Q) P ↔ Q ¬(P ↔ Q)
T T F F F F F T F
T F F T T F T F T
F T T F F T T F T
F F T T F F F T F

ØJuy§¬(P ↔ Q)Ú(P ∧ ¬Q) ∨ (¬P ∧Q)k�Ó�ý�§
¤±�±��µ¬(P ↔ Q) = (P ∧ ¬Q) ∨ (¬P ∧Q)"

3. $^��ü��{y²e���úªµ

(a) p ∧ (((p ∨ q) ∧ ¬p)→ q) = p.

Solution.
p ∧ (((p ∨ q) ∧ ¬p)→ q)
= p ∧ (((¬p ∧ p) ∨ (¬p ∧ q))→ q)£©�Æ¤
= p ∧ ((F ∨ (¬p ∧ q))→ q) £Ö{Æ¤
= p ∧ ((¬p ∧ q)→ q) £Ó�Æ¤
= p ∧ (¬(¬p ∧ q) ∨ q) £��Æ¤
= p ∧ (p ∨ ¬q ∨ q) £��Æ¤
= p ∧ (p ∨ T ) £Ö{Æ¤
= p ∧ T £"Æ¤
= p £Ó�Æ¤
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(b) ((p ∧ q) ∨ (p ∧ ¬q)) ∧ r)→ p = T .

Solution.
((p ∧ q) ∨ (p ∧ ¬q)) ∧ r)→ p
= (p ∧ (q ∨ ¬q) ∧ r)→ p £©�Æ¤
= (p ∧ T ∧ r)→ p £Ö{Æ¤
= (p ∧ r)→ p £Ó�Æ¤
= ¬(p ∧ r) ∨ p £��Æ¤
= ¬p ∨ ¬r ∨ p £��Æ¤
= p ∨ ¬p ∨ ¬r £��Æ¤
= T ∨ ¬r £Ö{Æ¤
= T £"Æ¤
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