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ZN[
1. \=]3^T_�`BaHbdcBe p, q, r fhg3i@jk\=];lTm npoJqDnreHsdt;j=u;vNw3xzyz{;q;|

nBf}eF~d�3�T���F�@�N�B�@�d�J���1F2
: �z�H�;�F��`����}�����D��` ��|Nj��F���zjH�DjH^d_@u�`� @o�q�xd_F¡;¢£f¥¤F¦

o�qz|Mn§�J�F¨��§eFxd_d¡;¢J¨D©;f¥ª@bz�z«Bj@¬ �®D¯T��nh°M±z²Bb )

((p ∧ q → r) ∧ q) → (∼ p ∨ r)

Z�[
2. sFtzjdu�`³ @o�qd´�¡)²�µF¶3�z�H�3�F��f³·;±7¸¹�T�F¨£�§eHº3»F¼T½�«J¾�¿FÀ�n

ªÂÁÃ|Mn§�
(1) ∀x ∼ ∀u{P (x) → ∃y[(Q(u, y) → Q(y, u)) ∧ ∀z(Q(y, z) → R(u))]}

(2) ∃x{∃y(M(y) ∨ P (x, y)) → ∃y(Q(y) ∧ R(x, y)}

(3) ∀x ∼ {∀y∀zP (x, y, x) ∧ (∃zQ(x, z) → ∃yQ(x, y))}

ZN[
3. ÄFÅBÆ M = 〈D,F〉 npoJq}�;Ç��hcBe=ÈFÉBÊ D = {a, b, c} npoJq}�£�R�ÃeÃËTÌJÍÎ

F f}sdt;jJ¸@Ï�`�Èz±Mq}�Ã�d¨��Ðe π ¬³ÑdÒ;ÈTmFe M ¬ÃÓBmdÔdÕFe L ¬�Ö=mdÔdÕ�npoJq}�
F (π) = a

F (M) = {a, b}

F (L) = {〈a, a〉, 〈a, c〉, 〈b, b〉, 〈b, c〉, 〈c, a〉}

sFtzj;ÇB×@ØB×zjB^d_@u�`³  �pc=eJ|Nj3Ä3Å=Æ�`=aM©dq�xd_d¡�f³·z±�¸¥�z�F¨��§e=ºF»F¼
½�«Nª ÁÃ|@n§�

(1) ∀w(M(w) → L(π, w))

(2) ∃y(∼ M(y) ∧ L(y, y))

(3) ∀x(M(x) → ∃y(M(y) ∧ L(x, y)))


