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  6�!> C�D   U R=  EB {0}= .  �F�C  =�B  ��G��� ��s(x) x 1= +  Ep(x) x 1= −6B�� H6"I  6�6J.
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A�� �M�N�1�1 :� ��= ��� O!�PF =� :� 3�6>  

 
p q p∨ →

     
p q p∧ →

  

  p q→ p q↔
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 H�F��  |= α ∧ β∑  E β9 :� .� .@ .6B�� .A�� ���Q�� ��= ��� O!�PF =� :� 3�6> H�R�I

|= α ∧ β∑|= α ∨ β∑|= α → β∑|= α ↔ β∑
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  BA�� ��= ��� O���S" =� :� 3�6> :�M�N�1�1 OS�T� 

{A B, A B}→ →∼{A B,A}∨

{A, A}∼{A, B}∼
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 �U$�" O� �� O��V O ��� H�F��  A6B�� �" :�M�N�1�1 ;��U" ��= ��� ;�"�D =� :� 3�6> �� 6B�� �" ��W>� ���� O> 

α ∨ β ∨ γ
 

α ∧β ∧ γ
 

( ) ( ) ( )α ∨ β ∧ β ∨ γ ∧ α ∨ γ ( ) ( ) ( )α ∧ β ∨ β ∧ γ ∨ α ∧ γ 
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  6�!> C�D  ,α β9 E� .� .@ .  L�� =� �G�I �� O��V ������� O> 6!B��1 nA ,.....,A6!B�� .��=� O�  �F� ���X!�� ��

 ��
n

X {T,F}∈  Y�B�� OTB�� 
B (X) B (X)α β≤

 H�R�I Z

|α = β|β = α

,α β ��� ��������� ��	  β!"� #������� 
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A]�� 3��1 ��= ��� O���S" =� :� 3�6> 

{ , }∧∼              { , }∨∼                

{|}            { , }∧ →
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 O�V�1  "�� �6� :� �N�1 Z�_K ��` �U��< �6� �� "A�� 3�6>

   x( y( xSy))∀ ∀ ≈∼ x(( x0) ( y(( xSy))∀ ≈ → ∀ ≈∼ ∼ ∼

  x(( x0) ( y( xSy))))∀ ≈ → ∀ ≈∼  x(( x0) ( y( xSy))))∀ ≈ → ∀ ≈∼ ∼
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 A�� ��� ��= ��� O!�PF =� :� 3�6>  

$
%& x ' y∀ α $�� �()� * $�� !"� �+�  
x y=

. 

$
%& x ' y∀ α $�� �()� * $�� !"� �+�  x  ' α * �, -'x y≠. 

$
%& x ' α∼ $�� �()� * $�� !"� �+�   .x  ' α�.��� �+�.

$
%& x ' y∀ α $�� �()� * $�� !"� �+�  x  ' α�, -'.
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  6�!> C�D  s : v N→  O> 6B�� �U��1is(v ) i 1= −    a��1 Ef6B�� �6� :� �N�1     .  ���K L�� ��3s(ffv )

�� �� �����:

����
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A�� ��� ��= ��� O!�PF =� :� 3�6>

 
xQx | Qy∃ =

        
xQx | Qx∀ =

      

  xQx | xQx∃ = ∀   Qx | xQx= ∀
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; |Γ β = αA�� ;��U" ��= ��� O!�PF =� :� 3�6> �� 

| ( )Γ = β → α| ( )Γ = α → β| ( )Γ = β ↔ α| ( )Γ = β ∨ α
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  O���S" =� �c !" 3�P�T�� :� ��= ��� O!�PF =� :� 3�6> { x( ), x }∀ α → β ∀ αA��

α           β                       x∀ α   x∀ β
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A�� ����� ��= ��� O!�PF =� :� 3�6> 

 /$�  $, #�+� 01t 2k(t) 1= 3 $, #�+� 01 . .4.α 2 k( ) 1α =

 !1�5 �6� $, #�+� 01c 2k(c) 0= $
%&  $, #�+� 01x 2k(x) 1=
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�F� |Γ −αA�� ����� ��= ��� O!�PF =� :� 3�6> H�R�I Z

|Γ = α  | xΓ −∀ α|∧ = α |Γ ∪ ∧ = α 
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 H�F�� ; |Γ α − β∼ H�R�I Z 

| ( )Γ − β → α∼| ( )Γ − α → β 

| ( )Γ − α β∼ ; |Γ β −α∼ 
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 6�!> C�D
x
c|Γ −α

  ��d ���� �I �� O> c ��Γ  �� α H�R�I Z��4� ���e

| xΓ −∀ α      | xΓ −∃ α | xΓ −∃ α | xΓ −∀ α 
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6�!> C�D  α  E 6B�� O��V :�  s : v | u |→6!> �" �$�� �� �I O> 6B�� a��1 :� .���K L�� ��

u  �� $7 α�)8 �6� �9'� :1�� ;
, �1 �'.u�� $7α�)8 �  �9'�$<� :1�� $, �1 �'  .

u �� $7 α�)8 �  �9'�$<� :1�� �� �1 �()� �'  .u�� $7 α  :1�� �1 =�7 �'  �)8 �  �9'�.
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A�� ��� ��= ��� O!�PF =� :� 3�6> 

 
x x
t t( ) ( )α → β = α → β

  
x x
t t( ) ( )α → β = α → β

 

x
y(Qx xPx) Qy xPx→ ∀ = → ∀

 

x
y(Qx xPx) Qy yPy→ ∀ = → ∀
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��d ���� 6�!> C�DC��    Γ E α  E β Y�B�� OTB�� E ��4� ���e
x
c; |Γ α −β

 H�R�I Z

( ; x ) |Γ ∃ α −β  ( ; x ) |Γ ∀ α −β

 ( ; x ) |Γ ∀ β −α( ; x ) |Γ ∃ β −α 
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A]�� g�]� ��= ��GN�"�D =� :�"�6> 

 SSS0  xS0+ 

  x y( xy)∀ ∀ ∈ SS0SS0≈ +
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     x∃ α ∧ βA�� O!�PF 3�6> B�� H�1�> 

 x( )∃ α ∧ β ( x )∃ α ∧ β ( x )α ∧ ∃ β α ∧ β
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  H�� �=�`I OU Q �� ����β9 =� .� .@ .αA�� ��� O!�PF 3�6, Z

  k( ) 1β <  k( ) 0β =     k( ) 1β ≤ k( ) 1β =  
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 �F�x �� αA�� ��� O!�PF 3�6> H�R�I Z6B��� ��=I 

| xα = ∃ α  | xα = ∀ α  | xα = ∃ α∼| xα = ∀ α∼ 
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6�!> �� �� E ���d� �� ��= 3���� =� :� �� .

hN�  ( �F�|= α∑��  |= β∑ H�R�I Z|= β ∨ α∑.

i ( �F�|= β ∨ α∑ H�R�I |= α∑��  |= β∑. 

1-

�.��41 �j���

%,0(H��� 

 �F�|Γ −α  E  x  �� �N�"�D k�� ��Γ H�R�I Z6B��� ��=I| xΓ −∀ α. 
2-%,0(H��� 

 6�!> ��d | x(Px yPy)−∀ → ∃.
3-%,0(H��� 

6�!> ��d E ���� �� �F��4D O��Q. 4-%,0(H��� 
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