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� I 
	���Æ (A �)l� (15 �)O A = p0 ∨ (p1 → (p2 ∧ p3)), B =∼ (p1∧ ∼ p0 ∧ (p3 →∼ (∼ p2 → p0∧ ∼
p0))).

(1)E A�%F�R (disjunctive normal form); (5 �)

(2)E B �cF�R (conjunctive normal form); (5�)

(3) Ua A w B T�;&�+ (logically equivalent)? �>A�/:� (5 �)�� (25 �)�>d8/: (ZuQsÆ�?\��it�2@R (K1)–(K6)m(^k�{ MP $ Generalisation*m�4�>), B� A, B, C TGn�%R�R�
(1) A → B,∼ (B → C) →∼ A ` A → C; (5 �)

(2) ` (∼ A → A) → A; (10 �)

(3) ` (∀x0)(A → B) → ((∃x0)A → (∃x0)B). (10�)L� (15 �)OrN α : {T, F} → {0, 1} Q� α(T ) = 1 D α(F ) = 0. Ug	l�?\;&�%R�R A <�dV],��vGn�}��� v,

v(A) = F 
D0

max{1−α(v(p0)), α(v(p1))} ≤ min{1, 1−α(v(p2))+min(α(v(p1)), α(v(p3)))}.Y� (10 �)O A Tl�`�;&�R�[�CW�R (prenex form) _ B =

(Q1xi1) . . . (Qmxim)M . 3s Skolem #X- (Q1xi1), . . . , (Qmxim) ���z7�M
�Æ B � Skolem �R C = (∀xj1) . . . (∀xjk
)N (�n N ��!7�).yE N �cF�R�Æ R,�) D = (∀xj1) . . . (∀xjk

)R. Ua A w D T�;&�+��>A�/:�
1



b� (20 �)jV��>`�;&�kp�2 (the Deduction Theorem). �n��>�Zqs�/ ��iSe*m�4�>�9� (15 �)z?\;&��qIHd�o�
(a)J�R A��!u ∧$ ∨6�5.��{� A_~�R�
(b) �}��� v : {p0, p1, . . .} → {T, F},)

[v] = {pi : v(pi) = T, i = 0, 1, . . .}.J}��� v1 $ v2 <� [v1] ⊆ [v2], {� v1 � v2 K�)_ v1 ≤ v2.

(c)O ΣTl�R'%� v Tl}����J�vGn A ∈ Σ�u v(A) = T ,{� v T A�l�@h (model), )_ v |= Σ.

(d)�R'% Σ�_�|��J�vGn}��� v1 $ v2,

v1 ` Σ D v1 ≤ v2 P��u v2 |= Σ.

(e)O Σ1, Σ2_6��R'%�J�vGn��� v1u v |= Σ1
D0
 v |= Σ2, {� Σ1 w Σ2 �+��>�
(1) v1 ≤ v2 
D0
�v=�~�R A, v1(A) = T x" v2(A) =

T ; (10 �)

(2) f� (consistent) ��R'% Σ T�|�
D0
�z~�R'% Γw Σ�+� (5 �)
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