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t = p(x, y)
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σ1 = {x/f(a)} �
� σ2 = {y/f(x)} �
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	�� σ1 ◦ σ2 � σ2 ◦ σ1 � σ1(t) � σ2(t) � (σ1 ◦ σ2)(t)
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(σ2 ◦ σ1)(t)
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�������v�(	����v�x��� (σ2 ◦ σ1)(t) = σ2(σ1(t)) �" ���(� ���

σ1 = {x/y} �
�=� � ��� σ2 = {y/x} � � �����
�����
	 σ1 ◦ σ2
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r(x, y, z)
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σ1 = {x/f(a), y/f(x), z/b}
σ2 = {x/f(z), y/f(b), z/b}
σ3 = {w/z, z/b} ◦ {x/f(w), y/a}
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	 σ1(s) � σ2(s)
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σ3(s)
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p, q, a, b, f, g, h, k
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p(a, x, f(g(y)))

.
= p(z, f(z), f(u))" �

q(f(a), g(x))
.
= q(y, y) ¡�

p(x, f(x), f(f(x)))
.
= p(f(f(y)), y, f(y))& �

p(x, f(y, z))
.
= p(x, g(h(k(x))))) �

p(x, f(u, x))
.
= p(f(y, a), f(z, f(b, z)))¸¡�

p(x, f(x), g(f(x), x))
.
= p(z, f(f(a)), g(f(g(a, z)), v))� �

p(f(g(x, y)), g(v, w), y)
.
= p(f(z), x, f(x))¹¡�

p(f(y), f(z), f(t), f(x))
.
= p(g(z), g(x), g(y), g(z))
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• ϕ1 = ∀x (
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(x) ∧ ìRÜ
ò ð Ð�ÑMÒ (x)) �

• ϕ2 = ∀x (
ò ð Ð%Ò

(x) ∨ ìRÜ
ò ð Ð%ÑMÒ (x)) �
• ϕ3 = ∀x (
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(1) ∀x (p(x) ∨ ¬p(x))
(2) ∀x (p(x)→ p(z))

(3) ∀x ∀y (p(x)↔ ¬p(y))
(4) ∀x (p(x) ∧ ¬p(x))

(5) (∀x p(x))→ ¬p(z)
(6) ∃x (p(x)→ p(a) ∧ p(b))
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F1 = ∀x p(x, x)" �
F2 = ∀x ∀y (p(x, y)→ p(y, x)) ¡�
F3 = ∀x ∀y ∀z ((p(x, y) ∧ p(y, z))→ p(x, z))ø � �x�
	��
	��«�v°±�����
�����a����������­ � 	
¢��������Î�v°ï�����V� � �������x���
�����í� � ²%���«���í�����Î���
�¡·r�����
	���� �vþ ���
�p���
�V���í���
���

���x�
�����
�µ­j������³M���
���������Î�����=­ � 	
¢#������� �
s�tvuxw�yxz{y�uÂÿÃ~��Îª�Ç{z{Å�z��¶Æ�� ø � �x�
	��
	��x���a�
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p(x) |= ∀x p(x)
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& � ¬(∀x A) ≡ ∃x (¬A)) �

(∃x A) ∨B ≡ ∃x (A ∨B)
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x /∈ Û�� (B)

�
¸¡� ∀x (A ∨B) 6≡ (∀x A) ∨ (∀x B) � ∃x (A ∧B) 6≡ (∃x A) ∧ (∃x B)
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