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1. òe��éÎÒz:

(a) L²¡þü�:, k��k�^��ÏL"

(b) XJ²UUíÐ, k
ÓÆò��ì"

Solution.

(a) -P (x)!L(x)!R(x, y, z)!E(x, y)©O��é/x´²¡þ�:0!/x´²¡þ�^�
�0!/zÏLxÚy0Ú/xÚy�Ó0§KK¥�é�ÎÒz�

(∀x)(∀y)(P (x)∧P (y)∧¬E(x, y))→ (∃z)(L(z)∧R(x, y, z)∧(∀w)(L(w)∧R(x, y, w)→ E(z, w)))

(b) -P!S(x)!G(x)©O��é/²UUíÐ0!/x´Æ)0Ú/x��ì0§KK¥�é
�ÎÒz�

P → (∃x)(S(x) ∧G(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)).
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Solution.

(a) ∀x(F (x) ∧G(x))3)ºIe�b"
Ï��3x = 6¦F (x)�b§
l
F (x) ∧G(x)�b§
?
∀x(F (x) ∧G(x)) �b"

(b) ∀x(R(x)→ F (x)) ∨G(5)3)ºIe�b"
Ï��3x = 6¦F (x)�b
R(x)�ý§
l
R(x)→ F (x)�b§
?
∀x(R(x)→ F (x))�b§
qG(5)�b§
¤±∀x(R(x)→ F (x)) ∨G(5) �b"

(c) ∃x(F (x) ∨G(x))3)ºIe�ý"
Ï��3x = 6¦G(x)�ý§
l
F (x) ∨G(x)�ý§
?
∃x(F (x) ∨G(x))�ý"

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

Solution. XJ∃xP (x) ∧ ∃xQ(x) Ú∃x(P (x) ∧Q(x)) ´Ü6�d�§@oé?Û)ºI§§
�ATk�Ó�ý�"
�½)ºIXeµ

(1) �N��D = R;
(2) P (x)L«/x = 10§Q(x)L«/x = 20"

3T)ºe§∃xP (x)Ú∃xQ(x)þ�ý§l
∃xP (x) ∧ ∃xQ(x)��ý"
�´§∃x(P (x) ∧Q(x))�b§Ï�Ø�3x ∈ R¦�P (x)�Q(x)Ó�¤á"
¤±§∃xP (x) ∧ ∃xQ(x) Ú∃x(P (x) ∧Q(x)) Ø´Ü6�d�"
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