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Abstract 

This article is concerned of the problem that weather Tarski’s definition of the 

‘logical consequence’ in his seminal article ‘On the Concept of Logical 

Consequence’ (1936), as his article claims, captures the common concept of logical 

consequence or not. First of all, for understanding what defect had prevailing 

approach of logical consequence (proof- theoretical approach) that led him to 

attempt to present new definition of concept of logical consequence, I introduce 

proof-theoretical approach to logical consequence and examine its default and then 

explain two interpretations of his definition of the common concept of logical 

consequence. the First interpretation is that the common concept of logical 

consequence is the concept that all of ordinary and non-professional peoples in 

philosophy, logic and mathematics use. the Second interpretation is that what Tarski 

means by the common concept of logical consequence is the concept that for 

professional peoples in logic and mathematics is ‘common’ and already used in 

axiomatics. I defend the second interpretation and after descriptive-analytic 

examination of his suggested definition of this concept and presentation of example 
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of it, I finally conclude that Tarski in his attempting for capture of the common 

concept of logical consequence has succeeded. 

Keywords: Logical Consequence; The Common Concept of Logical Consequence; 

Model; Semantic; Proof Theory 
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1 .)�!��  

�*����'%�  ( �)*+� ()Logical Consequence Relation( �*��� �&8"O'� ,�%� :�� (� �� (�
 T��9)� !�  �� TbOG)premises (�DOG � �'%�  !�  �� �c�� (�)consequence (   ("&Y  �&�

 ��     �&� ,�&%� �%&+6 p"&O�� �� �&*��� ��� .9+@�� �'%�  !PD��� T��9)�    �&8"O'� �&� 9&++�
 TbOGK �DOG !PD��� (X  �� :��X  ��K  �&� !�p  K&#� .9&��    �&���� �� ���&�� ���&�

�'%�  !"#$�/q�� �� (�%�$� ,��� :�� �� �)*+� ( (»!�PD��� « ��»,9�� !�p «.:��  
����� ����� ���   :&�� �&#� (�       ," �&\�� d�&�� �&� T�&�"��� �� ,� 	��9&%
 i���&� �

)Organon (����� "*���       S&*+� �&G"� ," �&� �� ���&�� �&� �&� ,�&�� ,� �� � ���\  � ,�& ��
"�"� ��� :��� � :%O
� �� .:�� /�"� ,�<"�D%<      �D)�&�� T�&�"��� �&� L&� �%&O
 X

K8�  /����� ���)� � d��� ��,� K'� � :�� /9@ ��@"  ,� ( �� �
  T�&%��� �� �� /�"� (9�
,� �� /9�� 9�9
 ,�"+8 �
»�$�D< �&'%�  ( �&)*+� ( «)Philosophy of Logical Consequence( 

/��� ���E�@��� �"E � 9 �/�"� �� (� �$&�D< (    �&� .:&�� /9&@ S&*+� (    �� (��%&�� �&C 
S*+� �'%�  !"#$� HS*+� ,�<"�D%< � ,� �� �)*+� (»AD] «� " �� � S*+� KD8   !"&#$� ���&�

,�+6 H:�� KD8 ���(9G �� ��  rD&�� � ����   ���&�      S&*+� �&+�� HS&*+� K&D8 �� �&����
�� ���[�  (»���C  s��+��� («�'%�  nE� KD8 ��� :��B H    .:&�� fp9�&�� T��9&)� �� �)*+� (

S*+� d��� �� L�%� ,"�+� H� "O  (��� 	��
 �� i��
 �� ����9)�  /����� S*+�  t:&�%6
����" :9  

�*��� S*+��� ����� �� �'%�  (�*��� 9+� �'%�  � T��9)� ,�%� �� (�  fp9�&�� o� (
 :���)sound( �� .:�� ���]��    �&`��� Hu%Y&W) :&��� fp9�&�� o� K%�"\ )valid( (

�&&'%�  �&&\� :&&�� �&&%B �� H... 9&&��%� !�p T��9&&)� �� -�  fp9�&&�� ,� T�"&&W �&&��
:����   :��) .Mates, 1972, 4(  

�� �� S*+� ,��� ��B� d��� �� ,"O� .�G .(�:9��"  

�B9B� fp9�&�� ������  � ����� S*+� �DW� (      fp9�&�� o&� p"&O�� .... :&�� �&

/��P\ �� !���� �E�� �� :�� V�Z��    �&� /9& �"E ,� T��9&)� �&� �
 ,� �� � �"&@  �&


/��P\ �� K���� !�p �'%�  !�  �� (�c�� (S*+� ... 9�� �&� ,� ��   �&� �&��   �&� 9& ����
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���  �� !�p v��$� ����9)� �� �'%�  o�,� 9�� !�p �\� �  �� 9���� ��$\ /�\  �&� �"@
�� H:�� :��� �C ��"� fp9���:�� :����  T�"W ��� �%B. )Lemmon, 1998, 1(  

���)� �� �W��� ����� � S*+� ,�<"�D%< �� ��%
�@ T��"%��� (�11   �&'%�  �� �&���� (
)*+�   ) 9+�&�
 �&���� � w&Y� VY� �cO
 /����� �� :�� /��� �F��� �1998 .y H132 - 
133,�Z  ��� ��� (/9+
� /��&��� �� K���� ��� � �� ��"#$� �� �� �� :�� ,� (  ��%&�� ,� (

�� � :�� /9@ ��$\ �J���� �� ��� .�"@ �'%�  !"#$� �� :�� ,� �� �� (�+� �G  �&)*+� (
��� ��$�� ��z� �� �� ���)Alfred Tarski (1901- 1983) (S*+�  �� �&� K%+� ����� � ���#� ,��

{�P� ���[� �� S*+� ,�%��� ���� ���C  ( ::�� s��+��� (  
�'%�  !"#$� ��@"  �%��J  �� ������ �� :�� �O%
�$� �DOG �� �)*+� (   ,� �&� 	��


�<�� ��� ��B� �� �� �� :�� V%�� ,�9� ��� ��� .:�� ��E���
    �� S&*+� H�&E� �&� �� �"E (�
»���C s��+��� ( «��     �&%%|� /�&c}%
 !"&#$� ��� �� �� �)D� �� :�%  �+�� ,�9� ��� ��`�� .9 ��

   S&*+� o&� ,�"&+8 �� (� ::�� /���      �&<�� ��&� ��&B� �� �&���� ,��  (�    �&[�� 9&+ �� -�
K
 ���C  ������ �� �"E ,��R8  � �
��)Proof- Thoretic approach( <��� X�    LM&� � ��&�

,��Y� V%�� �� �
 ��< �� 9�� 	%
 ,�
�� ���C  �� �� ��b~�� � �
   �&��C  (P&��   � f9&� (
 ��9� ���C  o%� �O�)Model- Thoretic Semantics(       �&��C  �� ��&���� �%&� �%&O
 .��&�<�

	J� (�+`� f9� ���C  ("� �� ,�
�� /��� �� �� �� ��$� (9+�1   .:��  
 �&&�� �� �&&� (�&&+��&&��)�  /��&&��� ��&&���� (�� V&&%DY� ( �&&'%�  !"&&#$�  �� �&&)*+� (

���)�   1936 /��� �PG �� :����� d"�Y� �� (��< !�� (     ��E���&
 �� 	%&
 �&�� .���&\
����� ����9)� V%`� �� 9��� :�J  ���)� ��� �DW� (���C  ������ �+%6   :&���� �� � �
��

������ � T�`D%
  K
� u%�"� ��R�E� �� ��      �&���6 � ��&���� �&�� (9&������  V&�p� ��
�
   .�"@ �@�� ������ ("� �� ��9� ���C  ������ (P��  
  

2����� . 
�+��  ���&�,)��	
�� � -�."�& /
��
 ),(  

 �&��C  ������ ��� .���� �"G� S*+� �� /9O8 ������ �� 9�9G S*+� �� /�����  ,�&
�� (
)Proof Theory( ���C  ������ (�c�� � (f9� )Model Theory(  �� � �&
�� ���C  ������ .

       T�&`D%
 9&���� (�&
��� �&� K�&�%� ,�&])David Hilbert (1862- 1943) (   ,NP&�+\ ���&
�\ �
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)Gerhard Gentzen (1909- 1945) (S&&*+� ���� � ,���&&��  � r&&�� � �&&O�� {�P&&� ,��
-���\  .:<��2  d�&�� ��     �$&�D< � i���&� �&� �"&��� (�&
  �&� T�%&���� (   �%&+6 ,�"&�
��`+���         V&W� (�&��) ::&�� /9&�� �"&G� �&� V��8 �� ��<�� 9 "%
 �� ,�
�� ���C  �� ���

�8"&&�"� (��&&�)axiomatization( (�"&&W (d) T�%&&���� (��&&�)formalization ( ,�&&��
K�%����< (s) T�%���� )formalism(. /P%c � �� :�J  V��8 ��    ,� � 9& 9�� 9&�9
 (9���

��+� ��@�n\»�"#@« �)*+� � T�%���� ��	%� �6�
 (���   H:&���) �"&� ,� ��1396 H24( 

�$�D< o� !"� V��8 ��� /�����    ��&@�n\ ��&+� �� �&%B (�c�� VD8 �� :�� ����� � �`� (
K
 �"� V%E� ,� �"#� �� �"#@ -�� -���\ ,"6 ) (�`G (�
Detlefsen, 2005, 249.(  

   &W 9& "%
 V&W�� T�`D%
 :���� �� ,�
�� ���C (�"     (���E�&� �&)D� � ,�&�� (��&�
)structural ( ("Y  ��)syntactical (�F��� � T�%���� ,��� ��/�c��� (  -�� �&� (�"W (�


.:�� �8"�"� VW�3 ���8 f��� /"%@ �� ���C  o� (     V&W� �`��&] �� � � �&
�� ���C  (
���C  9��� :�J  ::�� �%+6 �8"�"� (�T   (�"&W 9&R] �� K%+� QJZ� �� (��&�  ,�

 ��9� �� ����#< LM� .K���� ��)terms ( (�"W ,���L �� �F��� ��  :�"#&� :#G �� .K%+�
       ��9&� �&�� .�&�%`a ,�&�� ,�&\q�� �&  � 9+@�� ��O  V�@ �� 9��� ��9� ��� ��� �� :]� �

��  ���� ,��� /�)*+��%B ��9� (���) 9 � -  �)*+�)non-logical/ extra-logical terms ((d)  
  

3 ��!1 .�����  

,��� /�)*+��%B ��9� -   �&%`�� �� �+�� 9+��
 (��9� �)*+�)interpretation (   9& ��9  ����&z
 �� �G"� �� �» �J&� K���8 «)Universe of Discourse(    �&� �&%`�� �&��C     ��9&� �&�� U9 "&@

� �Z  �DOG :�� 9+���`8,� �� �
 T�"W �� �� �
��, ��, ��  �&� ,�Z  .... H K%&
�4  �&
��O  H (
 :��"z �� �"���)constants (!�  �� y�E (�
)proper names( ,� ��   �&� �� �&
��, ��, ��  ... H

�� ,�Z ,� �� (��< (�
�%|�� HK%
�  �&� �� �
��, ��, ��   �&� 	��&O   .... H   (�&
��O  HK%&
�
�*��� � ��"OY�,� �� (� �� �
��

	
 , ��
	� , ��

	� �&� 	��O  ... H   �&�) K%&
�
�  ,�&Z  /9&+
� (
,� �� ����� (�
��O  (:�� f"OY� ��"� ��9�� �� �� �
��

	
 , ��
	� , ��

	�  �&� ,�Z  ... H K%&
� 

 ��)
� ,�Z /9+
�.(:�� ���� ��"� ��9�� (  
�O
 �� ��+� �"a �� �� 9+��
 (��9� ,� �)*+� ��9�,��� (  ,�&Z��+�� (�"W (�


�&&� ��&&� �� :&&��z���`8 ��9&&� �&&�� U�"&&@) �&&)*+� T���� :�� 9&&+¬H	 ∨ H	 ∧ H	 → H ⊥ � (
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�
�"�  )∀	�	∃K
 .(K
 ��O� (�
��O  �E�� �� (�"W ,��� �� H�%+6   �&� () �&
P� ��
 ,"6
 �&� /��$��� P%  [] db] .K%&+�5      �&<��� �� 9&8�"] �� ��&�� �� ,�&O ��� �� LM&�  �&�  K%&+�

:�J   �DOG !�< �� ���  �� 9+��
 ("Y  98�"]  �&c�� T��&`8 �� �� �
    :E�&� �&� ���&  H
�DOG:��� (     �&� �%&%�� 9&8�"] �&�� H9+�&�
 :E��       �&� �&\� ,�&O ��� ��9&� �&� 9&++�

�6  o� ��+� �� ����@�     �� ����&@� �&6 �&� �&\� � 9+��
 :E�� :��� 9 �%c� ���] �c��
o� ��+�   �&� �%&%�� H������&+� � 9+��%  :E�� :��� 9 �%c� ���] �c��   �D��&@ �&� 9&++� (

T��`8 :��� (�
    ���&� �D��&@ �&���� S*+� �� :E�� -  �&��+@ (� )function- argument 

schema (6 K
 �  � :���D��@ ��"*��� S*+� ,"6 �8"&�"� ( -   ��&�� .��"&OY� !�� (
�� �� �� �� (98�"] �+�� 9+��
 s��+��� 98�"]f"��< �� � "c6 9+�"\   :E�&� :&��� (�


)wff( )well- formed formula(�DOG H:��� (�
  K%&+� s��+��� �� (�c�� :E��    (9&8�"]
K&&
      �&&� ,�&&�� �&&�� �&&� . ... � ���&&� �&&<� H!9&&)� �&&�� ,"&&6   ,� �� �� �&&��C  o&&�

(�"W (���  ��  �8"�"� ,��� K%+�)object- language( �� ��$\.�"@  
�� :�"  �8"�"� ,��� ��E�� �� L
:%W�E ,�%� �� 9��  �&��C  ���%&@� r���� � �
 (

 �� ,�O[Y� ��"�,��8"�"� f"W� V�@ �� �� �
(�"W /�c��� (�� ,�%� ,��   V&W� .K&����
�8"�"� ��� �� :�� T��`8 ,���:%W�E �� �&��C  ��%@� (�
     r&���� �&� w&Y� ��"&� (

,� ,�%��8"�"� f"W� V�@ �� �
    �&��C  ����&�� �&� T��9)� �8"�"� f"W� .�"@ ,�%� (
(�"W/9@��n
 T�`z� ,�9� �� 9+��
 �� (�� ��<K� �9)6�
 � 9 "@   .:&�� �&�#� 9+@�� ��

 s��+��� 98�"] oO� �� �8"�"� f"W� �� LM�)rules of inference(   �&'%�  n&E� ("� �� (
�� :��� d"D*��'%�  K%+�  �%&~] H�8"�"� f"W� ()theorem(    S�9&R� K&�� �&�  /9&@

)asserted statement( �� /9%��  &� �8"�"� f"W� �� :��� ��� .�"@     �&� �&� �&'%�  ("&� �
!�\�� T�"W �
�+�� �G��+��� (�
      �&8"O'� H�8"&�"� f"&W� .���� !�&  ,�&
�� ��&%\ (

VW� N(�"W /�c��� o� H���~] � �%
��� �� V%�Z� �� �8"�"� �%&~] �� �'%�  .9
�  �&� (�
�� s��+��� �8"�"� f"W� �� s��+��� 98�"] oO� ���'%�  �"@  �&� � /9&%��  � �
�� ���C  ( 

 :�b8⊢ �� /��� ,�Z ,�+6 .�"@  �&� �&�  �&'%�  K%&+%�      P&G �&� ���&+�� � �&
�� �&��C  (
»I�)�@� (��n&
 «)Derivability(   /��P&\ o&�   f"&W� ��     �%&+6 T���&� � ���9&  �8"&�"�

�'%�    �D%&�� �&� ,� ,�"� /9@ T�`z� (�+�� �� �#+� (�    :&�� �%
��&� �&� ,�&
�� (  � V&\� ) .
 H��"% 1364 H24(  
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4 .��	
�� �+� 3� )���� ���&�, �
�+� ����� 45!��
�#��  

  �&��)� ���&� �� 9��� K��"O  ,�%� f�OG� �� �� �'%�  � �
�� ���C  !"#$� �� f�� (» /��&��� (
�'%�  !"#$��)*+� () «1936    �� �&)  f�&[� o&� ,���� �� ,� �� (� �� K���� ������ (

�'%�  N� �
�� ���C  !"#$� :��$� � :%���G( �� 9���� �)*+� .9&+�7  V&%��    ��&���� �&� �
      �&� �&)  f�&[� � �&
�� �&��C  ��&���� (���� ,� ����    S&*+� �� (��%&�� �&� :&�  ,�& ��

����  /9@ S<"� �� 9+�@��9 �  ...»�O
 fp9��� (       �� K�9&] ��%&�� ,�&�� �� �&� �� �&)%]� (�

      (�"&W �%
��&� A&��] �� �"&� /9&@ S&)Y� T�%����  ��� �� b��&� �&� (�6 , &# d"6��

���C  N���%] (�
8 9++� ���8 9+G�9+� /9@ ��E��) .«Tarski, 2002, 177( 

���C  �� �~)  f�[�  �8"�"� VW� (�
ω - ���C  U:�� !�O��  �]�9&R� �� ���
   �� 9& �
�%&&~] ��&&�  �&&� T�&&��C  �&&�� �� :f�"&&\ f�� :&&%��O��  (,� �&&� �&&� K&&���� �'  ��"#&&@ �&&�
I��W       V&%�� �%&O
 �&� � 9+�&�
 �&�   +� ���&�  9&+ �"�   �8"&�"� f"&W� �&)*   ,�&@�"E (
��9OD]  �O  T�`z� s��+��� 98�"] � ,�
�� S��a �� ��� 9 "@     �&� :&��+�� ,�9&� �&�� � 9 "@
/�����DOG (I��W (�
 {�P�/���� ���DOG (T�`z� (�
    �&�� �� ��&���� f�&[� .:�� ��n


�%� �� �� ���� �"G� �����C  T�%���� �� ::�� ���]   ,� (���&~] �&� �8"&�"� f"W� ,   �&

�DOG:9 ��� �"G� !�< ��� �� ���
  

A₁ .1  �\��� (����P H:��  
A₂ .2  �\��� (����P :��  

!�8 � H,� 9+ �� ��O
 �� ���DOG ( �%�PG (�
 ()particular sentences( !�< ��� (����  
An .n  �\��� (����P H:��  

 �� ���� �"G� P% »n «/9+��O ��O  (       o&� �� �� �&�%`a �9&8 o&� �&� :�� �
�"J`��
   �&&� ((��&&Z8� /�c�&&�� f�&&[� (��&&�) (�9&&8 �%&&�� /�c�&&�� �&&DOG �&&�� .9&&�� �&&%D� ( 

)universal sentence(:  
A.  �\��� (���� ��%`a �98 �
P H:��  

�O  �����C  ��� ���� �� ,�"� (ω -     9&+ ��) f"&O�� �G��+�&�� 98�"] oO� �� � !�O�� 
/98�]%Z �G (/98�] �� �+�DOG �� ���� �� .�"O  T�`z� (!9)� ��� ( �D%&�� �� �%E� ( (

�8"�"� f"W� �� ����� ���)��� � :�� s��+��� V��] I"< (»   (�"#&@ "&Y  �&� « �&'%�  (
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,� �)*+�,� �� .:��
�DOG nE� (��� �� �G (A      �&\��� H�&'%�  ,�"&+8 �&�P    �&� 9&��� ��
�) �"O  T�`z� �
�+���  (��9��    V&O8 �� ��&� �&�� � (9+��
 ���O@ �
�+���  ��%`a ��98� ���

/����� ��R�E� �� ������ :�%  ��O�  V�9&�� � ��&G (   �&� �&� ���&
   ���)�&�� �� ,�"&�
�� �J� ��� T�"W �
�+��� V�9�� � ��G ��� o� �%
 � 9�"\T�`z� �� �
/9++�  ��&`�8� (

�O  ,��� ��*� �� (�c�� ,���� LM� �� .9����     9&�9G �G��+�&�� 9&8�"] 	��P&<� ,� � 9+
/�� ��� � �� �� f�"\ :%��O��  (���~] ��� :�� �)*+� /�c��� ���� V�  .9 ��  

�'%�  �%+6 �)  f�[� ��� �� ������ H:��#  ���� (�%\ :9+�»  �&� �&�< ��   �&�� K+&�
�� T�`z� �"E (�"E �� :%�]��/9@ (�"W !"#$� �� 9+��'%�  ( �&)*+� (9  �&� H  ,"+��&�

���C  :E�� �� !�8 �"a ��   /�&���� !"&#$� �&� (�� �%
 �� H:�� ��<� ���� ���%] (�
 (
�O  S%`*� ,�9+�) .«Tarski, 2002, 178 �&��C  �� :�%  �+�� ,�9� �)  f�[� ��� ��`�� (  (�&


,� ��D� :@�� 9+
�"J  (��`�8� �c�� f"O�� ���%] �&DOG T�`z� (��� �"E (�G �� �
  (�&

�PG) �"� 9+
�"E ���� �%ibid, 181 �&�%`a H������+� .( /�� ���&�      �&$���� ,��� :&�� �&� V&�

�'%�  �� ���"�  T���C  9 �"�� �� :�� �)*+� (ω - .9
� ���] �"E 	@"
 :Y� �� !�O��   
  

5 .�7����	
�� �+� 3� )���� ��� ����� �  

���)� ������ (»/������'%�  !"#$� (�)*+� ( « �%+6 ���� ��B�      �&�� �� 	<9&
 �&� 9&+�
 ���)�»�'%�  !�8 !"#$� ,���� ;+6��<�)*+� ( «::��  

	&&@"� !"&&#$� �&&�� ��E�&&� S&&%]� (��&&�\ T�"&&W ���&&
/"%&&@ �&&� �� ,� �&&� �&&�<� (
»	%
��  �"G"�«�� ���� /����� �"a �� �� (   �� �&� ��b&~�� �� ��� ��� ��� .9
� S<� ���

:%�]"� �%+6 :�� f"O�� ���
�� /��O
 !"&#$� :9@��      	��"&�Y� :%<�$&@ �&C  �� �&'%� 
��  S%]� 9�9Y��]�9R� :�p� �� /"%&@ .:�%  P��O�� /����� ,��� K%
�$� �c�� �� -�  �&� (�

�&&� /��$�&&�� ,� ��%&&Z%
 "&&Y  �&&� 9&&��� .:&&�� �&&%|�� �"&&@�&&$%�� �&&� �"&&O  ,�&&8�� �+ (
;+6��< �O
 ,��� ��@� � ,���� /�\ � K#`� (�
�"#@ (  9&+*`��� !"#$� ��� �� �� �~]�+��

    �&���� �&
 �&� K%
� S<� :%�]�� ��� �� �� ,���"E 	%
�Z%
 9��� � H:�� S)Y� V��] �%B
       �"&E �&� �� ,�"&� �
�"&J`�� ,�&Z  ��&�� �� K� � �P%� �� ����� :Y� N!"#$� ��� �� �)%]�

) .:@�� 9
�"ETarski, 2002, 176(  
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$� ��&&���� �&&C  �� K�9&&�� V&&`] 	&&J� ��/�&&���� �&&� !�&&8 !"&&# !"&&#$� �&&� �&&'%�  (
»(�"W /9@�'%�  ( «      ��&���� ,�+J&� � �$&���� �&�� .:&�� ���� �� K8� ���� � ���� I�<

/�������� �� !�8 !"#$� ( ��� �� P%  � ����B� ��\���
     .:&�� "D#
9&+6 � K#`&� �&��)� ��
�� �� �C �� �� 9����� H:�J  ::@�� �� �J� �� �%�$� �� ,�"�   �� ��"&#$� ��&���� ��

�'%�  ���� ���� !�8 (�O
 �� 9+�,�� � (  � S&*+� H�$�D< �� QRJ���%B � ��"O�� (�

�� ���� /����� ,��� �� T�%�������)� ����B� ���\���
 H9 ��   .:&�� �%�$� �%O
 K
"� P% 

��6 �� K
 �� ��»/����� ������ «�� �J� K&
 � 9�"\  ��»  /�&���� ,�&�� .« � �&�   H��&�� �&�
�� �� �� �� :<�\ �'%�  ,�"����
 9
�"E$� ���Z� (�'%�  !"#  �&O
 �� �&� �� �)*+� ( 

T�"W ���� �"G� ��%`a ,��� �� ,� (�
������   ���&� �&� :�� ,� !�� �%�$� ��� .9+� (9+�
   S&*+� �&+�� �&< V
� (��� �� :�� ��"#$� �'%�  !�8 !"#$� �� ������ �&���� H,��  ,�& ��

»:%�"O8 «/����� ,��� �� � ���� �� ���� ,� � ,�%� f��9�� �  .���  
�� �%�$� �� �
 (���      :&<�� ��&���� ,��&�$� ,�&%� �� �� � �\9&+��O  ,�"&�10  ,�&%� �� :

�� �� � ���   �&� :&�� (9+O6� ,�G :<�� :�J  �%�$� �"� �� �� ���"]� ,�@��z� �� ,�"�
 .:�� ������ ,�$��J� �����"#Z� �� ��� �� ��  �� ��&���� �9
 �
��� �"E �D�J� ��z�

 !"#$� ,���� ;+6��<»(�C �Z%
 )pretheoretical( «   �&� �&)*+� �&'%�  � �)*+� I9W  9& ��
�OD� :@�� �G"� 9��� ��`��) (»(�C �Z%
 «  �&��)� �&���� ��   �&O  :&<�� ��&���� (  (�"&@

�O  S<"� ��� ��� �� ������ �� :�� ,� �� 9+6�
 (9+O6� b[� .�"@�� ���G ��  :9&�"\
»          �&8"O'� �&� :&�J  �&� H��9&� �&��C  o%� �O&� :&%)<"� �����&� (��&� �D� �"a �� (

I9W �)*+� (�
�� 9�9
 o%� �O� ��� �� (��� �C  ����   �&DOG �&�� .... K���9& �   9&��� �&

/����� �� (�C �Z%
 (�
�"#@ �� b���I9W (    I9&W �&� �&)*+� (�&
    ,�&�� �&D%DY� (�&


��"�P%  �C  9+@�� ��\���) «Etchmendy, 1988, 91 �&� �@�� ���)� �%O
 �� �� .(   �&� ���&�
 �� -����»(�C �Z%
 «    (� w&Y� X"&�"� �&�`��) :�� /����� ,��� �� f��9�� ������ ,�O


 !"#$� /�)< ��� ��»:%D%DY� « :(:��»�� ��< ���O
 �� K+�   b��&� N(�C �&Z%
 !"#$� �� (
 K���� :%D%DY� �� �`��+�K#`� ��    v��&�8� V&��] �&� �&�      �� �&� (�&c�� K%
�&$� �&[�� �� �&�

:%���<�� ���� /����� (�
   :&%���< H:&�%  K��&%\  K&
 ���&
     �&�9+#� �&� (PM&@� ,"&6
�O%@"%�) .«ibid, 98  �&'%�  !�8 !"#$� �� ������ ���� (9+O6� K%����� �� :�� �<�� �%O
 (

 K%
�$� �� �)*+� (I9W �)»(�C �Z%
 «� �� ����.9 ��  
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�� (9+O6� �� :$��J� ��  :9&�"\»   �&� �&C  �&�  �&� 9&��      �&� ��&���� T���&@� (9&+O6�

»!"#$�  �'%�  f"O���)*+� ( «�� �%�$� ,�+6 ���� �%`@ (P%6 �� 9+�  

  ,9&�� !�p �� y�J@� f"O�� !"#$�  (P&%6 �� (P&%6 «   �&� �&
� �&�   �&�� .9&��  �&�
��<  �� ,� �� �� �'%�  !"#$� ������ �� :�� �@�� ��� ��� �� K+�    ("&� �� �&� � "\

S*+�     /9&Z  :&%��� ,�&+6 y�J&@� .:@�� �C  9� ��<� ���� ,�<"�D%< � ,� ��    �&� 9& �
�'%�  �� �RJZ� �"R� ((�"W �+��) �)*+� (      +&@�� ��&@�� ���%�&���� (�&+�� �&�9 

)Ray, 1996, 673.(  

���)� �� �� :�� L��� ��"O%� �c�� ��$�   ,�"&+8 :&Y� �"E (»  /��&��� ��&���� (�� 
f9� �
 «��:9�"\  

 �&&��)� HV&&� ��   &&� ,���� K
��&&< �&&� ��&&���� (   !"&&#$� �� ���%&&���� V&&%DY� o
�'%�   ��        :9&@�� T��&$�� 	
��&
 X"&  �� V��&@ 9&��� /q��
 ��� H�C  !�)� �� .�����


 H:�J �'%�  �� �� �� (�"#@ �)D� �� �$�D< 	
��
 o��� �@�� �)*+� (  H���&�
        (�"#&@ �&)D� �&� S��&*� �� (�"&W �&$���� �&� ���%&���� 	
��
 o� H!�� �  ,�&�

-���&&
  �&&�    V&&��O� ��&&���� �&&)D� �&&�� .9&&
�  ��"&&\ �&&� ��� 	%&&
 ,�&&+6 ����
	
��
 	%
 :�J ) :�� /9@ V%O�� ��Bays, 2001, 1718ff.(  

�� ��$�/����� � H�cK#� �O
 �� X"�"� ��� (  �&��)� o&� �� :�� � �G "%��+c�� H�� (
/����� V���     9
�"&@ �&���� �&� �� .:&�� ��@"  ������ �C  �� �'%�  !�8 !"#$� ���%6 (

� ��� � �+%�� � �J���� �� 	%
 ��z� � ������ (1936  (�–      -�� �&� �&+�`� ��9&O8 �&�
�8"&&�"� V&&W�9&& � - �&&@ V%&&R$� �&&��&&� �� �%&&�$� �&&� 9&&
� �&&'%�  !�&&8 !"&&#$� �� f�

V��] X�<�        �� �&� :&�� �& � !"&#$� �&�� �� ������ ���� � :�% »   �8"&�"� V&W� K&D8 «
)axiomatics( �� ��*�,� �'%�  !"#$� � �G ���� �� .�"@  �8"&�"� VW� -�� �� �� � "\

��%`a ���� �"G�!�8 � ����      �&O
 � ��&���� (��&� �&'%�  !"&#$� ���&� S&*+� (  � ,�& ��
�����       �&O  ��&���� �&� :&�� V&%�� �%&O
 �&� � :�� /�"� �� �R8 K
 ,� ��  �� 9&@"�

���)�  1936 	%
 ��� � 9
� u%�"� �� �'%�  !�8 !"#$� �"E  (� ,�&`a�J� �� ���� �� v�<
) .9+��
 �+@� !"#$� ��� �� �cO
Jané, 2006, p. 30.(  
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,�+6 � K%)<�"� � �G �%�$� �� �� �� ��    ��&���� ��&z� �&���� K���� /��@� K
 ���)� f��
�
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,�+6 H�%+6�� �� ���� �"G� ���)� �"E �� �+@�� 9
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�"E ��,� ,�"�  �&
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     ��&] �&�) �� (��#+&Z%
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 .:�� (��98�     �� �&'%�  !�&8 !"&#$� :&�� �
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,� "\.:�� �"G"� ��%`a ,��� �� �� �   
  

6 �
�+� ����� .���� �9!������ �  
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) :�� /�"� �)*+�Tarski, 2002, 182::�� �%+6 � ��� ����� .(  
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K �� !�p     �&\� � r&)< � �&\� 9&��

�&&8"O'��&&O
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»��� �����a KD��� �G        �� �&$���� :E�&� !�&C  �&� �&� K&
� �F��� �D� -�� o� ��
    �&�")� (��&� �� �&'%�  !"&#$� �� �<�� (��� ��Y� �� � u%YW (�"W ��Y�  �� /���&�\ (�

,���(�"W (�
�� ��O� /9@����) «ibid, 182.(11  �&'%�  ����� L
    (���� 9&��� �&)*+�
     :&��$�) 9&@�� �<�&� (��&� ��Y� �� (���) 9@�� ��@ ��    (�"&W ��&Y� �� (d) ((��&�

,�+6 .((�"W :YW) 9@�� u%YW�� PG�
 9��$D�� ��,� �� 9�"\   Tp�&)� �� ��&���� ��
�� !�  (�"W :YW ��@ �� �
��� !"#$� o� ����� !�c+
 �� �"E �D�J�   ���&� �&�� ���

   �&O  �&@�� :���&W �� ��@ ��� �� �� �"E ) ���&�Hodges, 2008, 116    A&��)� �&� �&�� (
�� �"�     �� �&���� ,� �&� :&�� ,� �&���� o� (�"W :YW �� ������ �"R)� :$\ ,

(�"W ,��� o�/9@      ��&@ �� �"&R)� �&�� .9&@�� /9&@ �F��� (��%`a ,��� �  �) QJZ� (
  ,�&cO
 �&� �� ���
�"#@ S� ,���� 9� �� ����� ,� �� :�� ,� (��� :��$�12  /��&��� (

   H��&����) .9&+� ��� 9 ��� !"#$� ,�1380 .y H50      ,�&O
 (��&� :&��$� ��&@ �&]�� �� (
 �+�� :�� /��� ��*� ���)� �%O
 f�� �� ������ �� :�� �a�@»  !"&#$� ,���� ;+6��<

�'%�  �"G"� 	%
 �� «  �&�»   �&O
 ,��� ��&@� � ,���� ;&+6��<    /�&\ � K#`&� (�
�"#&@ (
9+*`��� !"#$� ��� �� �� �~]�+��.«13    

   ��&� :&��$� �%��&� (��� !�p ��@ �� LM� ��  o&� (  �&'%�  �� �&����  �� �&)*+� (
�F���  ��    �&8"O'� ��<�&\ �&C  �� �&� .9+�   Tb&OGK  �&DOG � (X     �&8"O'� �&�� �� �&�
!�p  �� ::�� �%+6 :�J  !�p ��@ 9��»    �&� :&�� �&@�� /����� (�
�"#@ /�\�C  ��

�O  :%��� ���   �&O
 �&� 9&
� �� 9 �"� �&DOG (  �&8"O'� (�&
 (K     �&�� 9+&@�� I��&W
�%8�� �DOG f�� (X 9@�� d���) «ibid, 183::�� �%+6 P%  !�� !�p ��@ � (  

,� ������� �� �G ��� ��/����� �G �&*��� ( �&'%�  (   (�"&W �&� �&)*+� ( )formal (14 
/����� ������+� � :���*��� (   �D%&�� �&� 9&��� �� :�� (�  ���"&W ()form(    ,�&%� �� �&�

�DOG@ �%%�� b��� :�� ���]�� �
��� �� H�",9�� !�p H��15 �O    �&� :E�+&@ �� �+�`� 9 �"�
     /�&�� �� �&� :E�+&@ �&� �&+�`� /��� �� � �G��E ,�#G �� &
   �&DOG �� �&� 9&@�� ���  (�&


�8"O'�  K �DOG �� (X /�����,� (�� �J� �
 ���(ibid, 183).  
�'%�  ����� N(��� :��$� �� !�� !�p ��@�� �� �)*+� (� "Y  �� ,�"��@�  �%&+6 ��

�*��� ,�"� V)��� :�"O  ,�%��'%�  (  �� �&)*+� (»   f"�9&� �&� �&+�� «    �&)*+� ,��&� :&��"z
/����� ,�O��8ba� �� ���< �� �� :��+�� ,�9� ��� UT��9)� �� �"G"�,��� ��9� (  �&)*+�
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���'%�  K% �"�     ) ,�"&+8 :&Y� �a�&@ �� �� ��&@ �� �&�� (� .K%+� 9E� �� T��9)� (F (
�OG�� (9+�:9��O   
)F�DOG �� H�\� (�8"O'� (�
 (K  �&DOG �� � (X   ):&��z ��9&�constant terms(  H��

�&&D� ��9&&� �&&� -  �� :&&��z ��9&&� �&&� H9+�&&�%  �&&)*+� K%&&+� ��Pc��&&G (�&&c�� /�"&&J`
:��"z)  
K  V�@)equiform( �O
 ��K
 :��"z �� �G�� ��Pc��G V�@  /"%&@ ��� �� � H(K%+�

�8"O'� (9�9G (�DOG �� �
′K �DOG �9�9G (X′   �&DOG /�&c � HK���� :�� �� �� (X′ 
�O
 �\� �#+� 9@�� I��W 9����DOG (�8"O'� (�
 (′K  9+@�� I��W(ibid, 183-184).  

�� ,�%� ������ ����@ �� ��� 9+6�
 �� ����   �&'%�  !"&#$� (��&� �   ���&@ �&)*+� (
 ,�9� (� U9+��%  �<�� ��@ ��� 9+��
 !�p  �&� ���&[� �%
 ,��  :9&�"\»    �&� :&�%  ��"&@�

� "O ,��� �� �+%8 (�
(�"W (�
/9@�D8 �� K%
� ,�Z  y�E (  ) ��&@ ��&��� KB�F (
�%
 ���DOG �� 9@�`  (���� (�� (X –    /�&���� (�
�"#&@ /�&\�C  �� -  �&DOG ��  (�&


�8"O'� (K 9�� !�p) .«ibid, 183   �&� ��&���� LM&� .(    '�&�G �&� 9&��� 9&�"\  ��P&�� ("
) ��@ 9W�)� (��� (��� (�c��F  �&� �&� �� o%� �O� �� ��P�� ��� �� ���� �� U9���� (  � 9&
�

  �&DOG ���&� o� ����� ��%� �O� !"#$� :�J  f9� ����� (��� �� .:�� f9� ��P�� ,� (�
���` � S��a ��/��� �� (��� �<��� �� �
	%
 ��) 9+�  �&��)� �� �� ,� �&�  �� I9&W !"&#$� ( 

,���(�"W �
   �&�%
 � ,�&G b[� �� :�� ,� �� f�[� .(:�� /��� ����� VR$� �"a �� /9@
/��� �� �G�� ��)  �&DOG ���&� (9+��
 �
 (�»X  �Y  
 ����&� 9+�&� «  �&� ��&��� ��   �&� 9&++�

 ��9&8�  2 H3  �5  �&����� (x + y = z   �&� ��&��� �� ) .9&++�ibid, 185    !"&#$� ���&� LM&� (
f9�  �� f9� � ��� �� ����� ����� !"#$� ������ ��:9+�  

    ,��&� :&��"z �� o&� �&
 �� K% � ����� f�� �� �� � ��� �� K%+� v�< 9%��%�  H�&)*+�
� "\ �� H9 ���+�� (�%|�� (�
��O  �� �E���DOG o� �� �� (�  ,��&� ��Pc��G �� /�"J�� (

 ���� o� �� V�9`� �� �DOG ��� H���+�� N�%|�� o� �� :��z o��DOG�� (�  K&
 ��� 9%��%� .K%+�
�8"O'� o��DOG �� /�"J�� ( �
L �O
 9���nc� .K��%c� �C  �� ��  ,��&� :&��"z (  �&)*+�

�DOG �� /9@ �]���8"O'� (�
 (L  ��Pc��G ���+�� (�
�%|�� �� �� K&
 :��"z HK%+�  V�&@
K
 (�
�%|�� ��K
�  :��"z � V�@K
�  (�
�%|�� �� V�@��] .(V�@  �&8"O'� [/"%@ ��� (�
�DOG ���"� �� (L‵  �` � o� �� .���� K%
�"E :�� �� ����/��� �� /�"J�� (�
 �� ���
  o&�
�DOG ���"� ���8"O'� N(� (L‵   �&� ��&��� ��    �&8"O'� �� f9&� o&� 9&++� (L  �&�  K%��& 
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/����� p"O�� �� �+�� ,� �� :���)  V&W� /�c�&�� �� f9� o� (  �C  o&� N�8"&�"� �&� (
�� �J� ���%]�8"O'� y�E �"a �� �\� .(��� (L �DOG o� �#+� �� V�Z�� (X   9&@��
/����� r)< P%  ���DOG �� f9� o� ( (X ) .:$\ K%
�"E �J�ibid, 185-186.(16  

�DOG ����� !"#$� �� /��$��� �� f9� ��P�� �� f��      �&� f9&� (�&+��� �) 9&�� :&�� �� (�
� f9� �� ,� ����� !"#$��� ��%� �O� !"#$� o� �  �� �"&E ����� �DW�<b� ������ H(9+�

�'%�  ���� �F��� �)*+� (:9+�  
»���DOG �� K%�"\ (X �DOG �� �)*+��8"O'� (�
 (K �� !�p    �&\� r&)< � �&\� 9��

�8"O'� �� ��9� �
 (K �DOG �� ��9� f�� �%8 �� (X 9@�� .«(ibid, 186).17  
�� �'%�  �E� �� �� �&'%�  !"#$� ����� N(��� :��$� �� ��%\   ) ��&@ �&� �&)*+� (F (

��)  /9 �������         �&���� ������&+� � :&�� /9&@ �%��&� f9&� !"&#$� � (�"&� !�p ���@ (
(��#+Z%
�'%�  !�8 !"#$� -�  ::�� /���� ;+6��< �� �)*+� (  

     � �&�� �&� :<��n&
 9&
�"E 9&O#$� �� p�� ����� (�"�Y� �� L��
 �� �C  ��  �&���
/����� ������ �� /9@�
�� (�
�"#@ �� (��%�� �&� ;+6��< �� �'%�  [!"#$�] (����18  ....

����<��n
 ����� ���� �� ,�"��DOG �� ��� T�`z� p�� �� /9@    �� �&)*+� ��&Y� �� �&� (�
�DOG�� !�p I��W (�
��� P%  � 9@�� I��W P%  �"E 9��� 9���*��� �� �&'%�  (  �&)*+� (

�,��� :��"z (�+�� �� V)��� b���DOG �� /9@ �]�� N�)*+�   ,� ,�&%� �� �&� :&�� ���
  �&

�� :�� �� �*��� ���  �&� H!b&� o� �� � .9��    ) ��&@ �&� ��� ,�&Z  ,�"&�F   p�&� �� �&� (

T�"W    �&�� (��&� :&�� (���&� 9@ (9+�  �&DOG �&� (X  �&DOG ��  �&8"O'� (�&
 (K 
!�p  ) 9��%�ibid, 186-187.(  

�� :��#  �� ������ :9�"\»�%
 �� ��O  ��< (���  ���&�� I"&< ���� �*� �� �� K+� 
      �&� HL&�8 �&� .9&@�� /9&@ V� �D� �� �'%�  !"#$� �� �<�� � u%YW ����� o� :E��

/9%)8��@� o� H�� (	��
 �� �D� (  �&� �]�&� �
 9&+ ��) .«ibid, 188   �&��)� �&E� �� (� (
K#� ��%�� VF��� ��� �� ��� �� ��*� ��   �&� ��&� �� ,� � 9&+�  ���&�� ,� � ���n&\   �"&���

     ,��&� � �&)*+� ��9&� ,�&%� P��&O� �b�   .:&�� �&)*+� ,�&O
     ��&���� �"&E �&� �"&a
,�8��  ��   �� �� �&�� :�� ��9� �� X"  �� ��� ,�%� P��O� �� �+�`� ���)� ��� �D� :E�� ����

     �&O  :&�� �&� ��9&� �&�� (��� �$���� ���)� ���  .9&
�     ��9&� (��&� f�&[� �� �&#+� (�
�)*+�  �� �� ,� ���� �� �� (�
�"� � !�PD��� :�b8) ����     �&`� �&� P&%  �� �&� :$\ ,�"�



46   ���� �	
��
  ���12 ����� 
2 
������ 
 ����� 1400  

 

S*+� �[���� �)*+� ��9� �PG �� �
�"� � �)*+� T���� ,� �� �&� Hf�� ��� �� .9 ��  :9&�"\
»�+%8 V%�� �%
 &%� �)%]� VW�< rE ���� ��'� �� :�%  ��� �� �� �� (�   �&�")� �� �&�� ,�

�"@ /9%Z� ��9� ��) .«ibid, 188���� �� (��� � (	
��
 �\� �"� 9
�"J  A'�� (  (��&� �

  ,�&%� P��O� �� �C  �� ���� 9+��'+%� :��@ �� ��9� �� X"  �� ��� ,�%� S%]� P��O� (���]��

 �&� ���`z !98 �� �@�  �� ,�"� �
�"J`�� ��� � :�� � �
�"J�� ��9� ��� 9& ��    !"&#$� �&�
) .:����� /����� ���$\ �� �'%� ibid, 189.(19  

  

7����� 3� ��	
�� ;
�<� . �/	� ������=	 ��<� )� ), �����  

,�+6   �&'%�  ��9&� �&��C  ����� � f9� !"#$� ��E�� ���� �� ������ K�9�� ��   �&)*+� (
 :�b8 �� ��)»⊨ «�� /��� ,�Z   �&}��� �� (�"&@G (    �&'%�  !"&#$� �&� (9&�9   �&)*+� (

�C   �� 9+�20    K&#� �� �&�� �� �&���� ��� �        �"&#� A&G"� �&� :&�� ���
��9&��� ���&�
�� f�� .:�� /9@ f�� �`��� N��9� ���C  o%� �O�  �� ��&���� ����� K%��M� 9��� � K% �"�

�'%�    9&��� 	&��
 ��� �� i��
 (��� t:�� ��%� �O� Ho%� �O� �� ���+�� �6 �� �)*+� (
  �&��)� ���&�  (»   �&OD8 o%� �O&� L%&��� «)The Establishment of Scientific Semantics( 

 f�� �� ������ �� K����1935 ���)� /��O
 �� �� ,� L���
 	��O
 ��  (»/�����   !"&#$� (
�&&'%�  �&&)*+� ( «  f�&&� �� � �"&&O  �&&F���1936  �&&Z�+� �&&��)� �� ��&&���� .:E�&&� (

»L%���  �OD8 o%� �O� «�� �%+6 �� o%� �O��� ���:9+�  
�O
 o%� �O� �� �� ����   ,�&%� �&D� �"&a �� �� :�� �O%
�$� ,� �� �"��� VF��� (  �&\

/��� �� ,��� o� T���`8 ,�%� r���� (�"�� ��� � �
)state of affairs(   �D%&�� �&� �� :�� (
,� �� T���`8 ����� /��� X�G�� �
� "O  .�"@�� �� (���� (�
 O&� K%
�$� (��� ,�"� ��%� �

 :&�p� K%
�$� �"O  ��� )denotation(  ��&��� H)satisfaction(      d�&� �� �&� :&�� �&���� �
�� �
�� ��� !���� �� � "O :9 "@  

 T��`8»�+� u��< «�� :�p� ,"gD
�  �� ���@ H��� H9+�»x :�� 9%$� «�� ����� ��  U9&+�
������ (»x³ = 2 «�Z��   �9&8 !"&� (2   �&� �&���� ��   �&�) 9&+�     ��&< �&� �&RY+� ("&Y 
�%%�� �� .(9+� 
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 P%  I9W !"#$�– �O  ��� �� ��%� �O� ��"#$� p"O�� ���"@ - ��� �� �&DOG �� �G (
�� d"�Y� K%
�$� ���:�� H���\   ��+&� �%&�$� �� K&�  �&� -�» I��&W «  �&�»   �&� S��&*�

:%�]�� «�� :�p�) .9+�Tarski, 1983, 401(  
,�+6�� �� ����� ��� �� K%+%��� �<��� �OD8 o%� �O��"@   �&*��� �&� ��   �&� ,�&�� (

/��� �&� ,�#G � �
     �&�� �&� �&G"� �&� � �����&
    � �&��)� �&�� �&� �&��)� (» /��&���   !"&#$� (
�'%�   �)*+� «��@"  �� ������ P%  � 9 9@ �F��� ,��PO
 �� �
  K&
 �"&E (9�� (�
  ,"&6

»   o%� �O&� � �&`� � I9&W ��%� �O� !"#$�) «1944 &+%8 (    o%� �O&� �� �� �&���� �%&O
 �
,�%�  �� H������) ����1380 .y H53�� ( �&'%�  ��%� �O� !"#$� �� K��%c� �'%�  K% �"� (

 �)*+�1936 ��� �O� U9%O#< o%� �O� �� ����� �%O
 ���� �� 9��� P%  ��   ,�&+6 �&�   �&�
 K�9��»f9� «.:�� ,�#G � ,��� ,�%� r��� �8"  ������ ����� S`a  

  

8 .#?!� !�
��� /7,
� 
�+� @
 
� A��#�
�!�,� 4�	��B �  

���)� �� ������ (1936    �&O  ���&[� �%&
 ,��� f9� 9+���< (��� �"E   d�&�� �� �&�� ����
-�� � S*+� VE9�   �&��%] !"&D8 ���+@)Introduction to Logic and to the Methodology 

of the Deductive Sciences( �&&� �� ,��&&� f9&&� 9&&+���<  �&&�9+
 K&&D8 �� f�&&[� o&&� �&&��
u%&&�"�  �&&��&&�� �� �&&� .9&&
��&&� �� f�&&[� �&&� �&&G ���&&
 �"�n&&� d�&&�� �� ��&&���� :K��
�9W��  ���� ���C  �� 9��/����� ���9��� ��%�� (�/��
 ���Z� (rE    A&��] �� �� �&�9+
 (�&


T�"W ���%] N(�"W /�c��� o� f9&� ,� (��� LM� � 9��O  (9+�   f��� �&� .9&+� (��&� 
/�c��� �� f"O�����
 K%
�$� 9��� :�J  H�8"�"� VW� N���%] (�
  �8"&�"� f"W� � (�

 (�
��O  .9 "@ QJZ�x, y, z, … /��
 �� f��rE   (�&
��O  � 9+�&�
 ��9+
 (�
S  �≅ 
���
 (�
��O  9+��
 /�c��� (�S  �� f��»�8"O'��O
 (/��
 (rE �&
 «   �&� f�� !�� ��&O  �

»���Z� «)congruence(   H������&+� H:��y x	≅     :9& �"E �%&+6 9&��� ��x   �&�y    .:&�� ���&Z��
�� ,�%� X"�"� VW� �� ���9��� /�c��� ��� (��� ������:9+�  

 X"&&�"� V&&W�1 "&&~8 �&&
 (��� �&&� .x �&&8"O'� �� (S Hx x	≅  :�&&c�� T��&&`8 �&&�)
�
 /��
 .(:�� ���Z�� -�"E �� �*E  

 X"�"� VW�2   �&
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      f"&W� K&
) �&� /�c�&�� !�&��� T�"W ��� �� .K%+
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