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1. (1) ��Ñ+Ø����óG.(10©)

(2) �ÄuG§Lã+ØÄ�½n£.�KF½n¤§=“éu?¿��

k�+G,eH´G�f+,KH��ê´G��ê��ê”.(10©)

2. ½ÂÜ6ë�c↮Xe:

P Q P ↮ Q

T T F

T F T

F T T

F F F

(1)¦yA ↮ A�[bª.(5©)

(2)¦y(A ↮ B) ∨ (A ↔ B)�[ýª.(5©)

(3)¦y(A ↮ B)[ t
x
]M [σ] = (A ↮ B)M [σ[x:=tM [σ]]],=O�Ún�ÿÐ��

¹↮����ó.(10©)

3. (1) ¦y{¬,→}´ë�c��|.(5©)

(2) ¦y{∧,∨,→}Ø�ë�c��|.(10©)

4. �^GXÚy²e�S0�y.

(1) ∀x.A → ∃x.B ⊢ ∃x.B,C, Ù¥x /∈ FV (A).(5©)

(2) ∃x.(A → B) ⊢ ∃x.¬A,B, Ù¥x /∈ FV (B).(5©)

(3) ⊢ (∃x.(A → B)) → ∀x.(A → B), Ù¥x /∈ FV (B).(5©)

5. éu���óúªφ: (∀x.(P (x) → Q(x)) ∧ ∃x.(R(x) ∧ P (x))) →

(R(x) → ¬Q(x)), Ù¥P , Q, R���¢cÎ,�£�e�¯K¿y²\�(

Ø.

(1) φ´Ä�÷v;(5©)

(2) φ´Ä[ý;(5©)

(3) ⊢ φ´Äk�;(5©)

6. �Pi´��n�¢c, Kéu?¿���óúªφ, �±½ÂÙéA�

ÃÃÃPiúúúªªª[φ]Pi
Xe:

1



� [t1
.
= t2]Pi

= (t1
.
= t2), “t1, t2”´�;

� [Pk(t1, ..., tm)]Pi
= Pk(t1, ..., tm), XJPk ̸= Pi, “t1, ..., tm”´�;

� [Pk(t1, ..., tm)]Pi
= (t1

.
= t1), XJPk = Pi, “t1, ..., tm”´�;

� [(¬A)]Pi
= (¬[A]Pi

);

� [A ∗B]Pi
= ([A]Pi

∗ [B]Pi
), ∗´“∧,∨,→”��;

� [Qx.A]Pi
= Qx.[A]Pi

, Q´“∀, ∃”��;

(1)Á¦[(∀x.(P (x) → Q(x))∧∃x.(R(x)∧P (x))) → (R(x) → ¬Q(x))]P .(5©)

(2⋆)éuúª8ÜΓ, XJúªS�⟨A1, A2, ..., An⟩÷v�á½Â9.3-

(1)(2)'uy²S���å,K¡TúªS��Γ-y². �P´��n�¢

c, Γ��k¡úª8Ü, �Pvk3Γ¥�?Ûúª¥Ñy. �y²éu?

¿Γ-y²⟨A1, A2, ..., An⟩, ⟨[A1]P , [A2]P , ..., [An]P ⟩½´��Γ-y².(10©)
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