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1. òe��éÎÒz:

(a) L²¡þü�:, k��k�^��ÏL"

(b) XJ²UUíÐ, k
ÓÆò��ì"

Solution.

(a) P (x)L«x´��:,Q(x)L«x´�^��§R(x, y, z)L«zÏLx§y§T (x, y)L«
/x�y�Ó0§K�éÎÒz�µ
(∀x)(∀y)(P (x)∧P (y)∧¬T (x, y))→ ((∃z)(R(x, y, z))∧((∀t)(Q(t)∧R(x, y, t))→ T (z, t)))

(b) PL«²UUíÐ§Q(x)L«x´ÓÆ§R(x)L«x���ì§K�éÎÒz�µ
P → (∃x)(Q(x) ∧R(x))

2. -P (x)!Q(x)ÚR(x)©O��é/x´�Ç0!/xÃ�0Ú/xOJJ0§^þc!Ü6é�
cÚP (x)!Q(x)ÚR(x)L«e��é"b½Ø�´¤k<�8Ü"

(a) vkÃ���Ç"

(b) ¤kÃ�öþOJJ"

(c) vkOJJ��Ç"

Solution.

(a) (∀x)(P (x)→ ¬Q(x))

(b) (∀x)(Q(x)→ R(x))

(c) (∀x)(P (x)→ ¬R(x))

3. �½)ºIXeµ

(1) �N��D = {−2, 3, 6};
(2) F (x)L«/x ≤ 30§G(x)L«/x > 50§R(x)L«/x ≤ 70"

3)ºIe§¦e��ª�ý�µ

(a) ∀x(F (x) ∧G(x)).

(b) ∀x(R(x)→ F (x)) ∨G(5).

(c) ∃x(F (x) ∨G(x)).

Solution.

(a) Ï�ex ≤ 3¤á§Kx > 5Ø�U¤á§�F (x) ∧G(x) = F ,�∀x(F (x) ∧G(x)) = F
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(b) Ï�G(5) = F
�∀x(R(x)→ F (x)) ∨G(5) = ∀x(R(x)→ F (x)) = ∀x(R(x) ∨ ¬F (x))
q�x���6�§/x ≤ 30�/x > 70þØ¤á,R(6) ∨ ¬F (6) = F
�∀x(R(x)→ F (x)) ∨G(5) = ∀x(R(x) ∨ ¬F (x)) = F .

(c) �x���6�§/6 > 50¤á§=G(6) = T ,�F (6)∨G(6) = T ,�∃x(F (x)∨G(x)) = T .

4. y²∃xP (x) ∧ ∃xQ(x) Ú∃x(P (x) ∧Q(x)) Ø´Ü6�d�"

Proof.

k�~µØ��¢ê§P (x)L«/x ≤ 30§Q(x)L«/x > 50
K∃xP (x) = T ,∃xQ(x) = T ,∃xP (x) ∧ ∃xQ(x) = T ,�∃x(P (x) ∧Q(x)) = F§�Ø´Ü6�
d�"
y²Xeµ
e�3���x1÷vP (x) = T ,�3���x2÷vQ(x) = T ,�x1 6= x2

K∃xP (x) ∧ ∃xQ(x) = T ,�∃x(P (x) ∧Q(x)) = F
=cöP (x)�Q(x)�x�±ØÓ§��ö7L�Ó§�ØÜ6�d"
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