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Abstract 

Abstract: In this article, which is written in the field of Aristotle logic in general and 

absolute Syllogism in particular, the aim is to present a new method for representing 

predicative propositions by considering the negative terms on the developed Vann diagram. 
This method is capable of displaying and inferring all possible results from two premises in 

all forms with any combination of negative and positive terms. It is also able to infer all the 

equations of each predicative proposition.  This method is easy and decidable and having 

high expressive power. Conventional diagrammatic methods are either incapable of 

representing syllogism with negative terms or, if able to work with negative terms, do not 

have the desired visual representation that is the main purpose of diagrammatic 

representations. This method uses three-value valuation of lines and surfaces on a vann 

diagram, and the representation of each proposition is done by drawing a two-part arc. 

Keywords: Vann diagram, absolute syllogism, negative term, diagrammatic representation, 

arc diagram 

 

                                                                                              

* PhD Student in Logic with the Philosophical Approach of Allameh Tabatabai University, 

k.salimi@gmail.com 
Date received: 2020/04/06, Date of acceptance: 2020/07/04 

Copyright © 2010, IHCS (Institute for Humanities and Cultural Studies). This is an Open Access article. 

This work is licensed under the Creative Commons Attribution 4.0 International License. To view a copy of 

this license, visit http://creativecommons.org/licenses/by/4.0/ or send a letter to Creative Commons, PO Box 

1866, Mountain View, CA 94042, USA. 





���� ��	
������ ������� 	 ������ ���� �����	
� �  

���	� � �� !��"�) � �� !���  $�% �(���	
� '(�) *�+�,�- 	 .�/, �$	� 0.� 1 �2��1399 �87– 109  

������ ����� �	
��� �� � �������	�� �� :  

� 9�% :.�;*  

�����  

� ���� ��	
� �� � ���  �	������ ��� �   ������ �������  ��� �   � �	�� ���� ���	   �� ��
�!"�#  $%& '�� (%"�)��� "��� %�%* �+�� (��,- ��	.#�	� � ./ �	&     0�+� 1	�2� 	��

 ��%/342�	#  ����5��6 ����.# ��!7	 � .'�� 0���    ��� ��	�� 9�� :�	�.#  !�!��� �;	 
 �.& �� �	�� <� ��%
� �� �� =�
� 	� �>.� ?�	!# �� 3>" 	&   	�� +6 +�&� �@  ��%�/ �� �

'�� 342�	# � 342� . �.& ;	!�!�� �� ��	� ���A.&B�	5� 	&  �� ./ (��,- +& � '��� .
0	�C DE	� �#	�� F�%� �� �������+� ��� �� 9�� ���  '��� +�GH =�.46 �. 9��  �& �	

   ��	�#��6 F���I �� 	� %�!J�# 342�	# ��%/ 	� �	�� ��	.#�	� �� ��	� 	� ���+� �����.#
         �	�& ��	�.#�	� � �I� $�%�&� �� �� K�� �� �+�4� :�	�.# �� 342�	# ��%/ 	� �	

  .%�!��J# ������+� '�� �����.#� �� ��� 9��� �� 9��  ��G�-  ��"��� ��� �   � L����
�� (�	M!�� 0� ����.# ��� N���      0	�. <�� =���+6 ���+� �� (��,- +& ��	.#�	� � ��"

!.J����� �	O#� �   .��"  

������� ��:  0� ����.# - ���	  � �� -  %/342�	# - �����.# ��	.#�	� - �#	. ����.#  

  

1 . !�"! 

 � ��	
� ��� ���� ���  �	��������  � �����.# ���� ���  ����  	�� ������ ���   ��	�.#�	� �
       � %��%* ��"�� '��	�� '��� �������� ����.2� �	�� �����.# QE	�.!/�   �� +6%��C�	

9�� �	�� ��	.#�	� ��+� ��R�H �	&  0� ����.# ��� � �� �	&�)���   ��	�� 9�� ��� .��"
                                                                                              

* �MJ 7 �+>��� 	� ���� �+!� ��OR#��D �)	@�	@� ��T� (	UR#�� Dk.salimi@gmail.com  
:'7	��� W��	6 18/01/1399D :9+�GH W��	6 14/04/1399  

Copyright © 2018, IHCS (Institute for Humanities and Cultural Studies). This is an Open Access 

article distributed under the terms of the Creative Commons Attribution 4.0 International, which 

permits others to download this work, share it with others and Adapt the material for any purpose 



88   ���� ��	
��  ���������  ������� 	 ���� �	� �����1399  

�	�� ��	.#�	� ��  ��� � '�� (�M��) 342�	# ��%/ � ('@a�) 342� ��%/ 	� 	&   �� %�#��6
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# 	&����.#(%#��� � '�&	� �� 0	J#� '�	�" �� �   �+�> .� (�2# � BE%!��0C  	�&   .%�#���
���Q�+  ;��(�+!J- � �� ���T� %���	M!�� �� � �� ( BE%!��  �	&�!�	/%�g  ��� � ��(h 9��   �	�&

      0	��	�R#��� � 0	#�%��f	�� D0	7��J �7 D0���� ����� 0	��� �� �����.#�� (%�"�	O   � '���
 �#	��� �� � �� �.i� �	&�+��	H��%  �+�  ) .'���2018 Mumma, & Lemon Shin&(   �>�"

 <� ��	.#�	� � 'J�# BE%!��  j��6=i� ����.#  =&�+�7 �� ���,J�   ���i�" k�� 0���C
 ��  BE%!��'��i� �     j���6 	�&����.# �� (�	M!��� 	�� D���� 0C �	@!�� ���+� � l�mR6 ��

���� ��#0	 Q	6%.� �� 0����  =i7 � ��	��	� ��+� %�M� ���,�� BE%!��    :��H �� �	�& F	�@n�  (%�" 
9�� j��6 �,- �	& (�  ���*�6����   ��# � '�� (��� ���  0�����     � F	�@n� %����+7 �� ��Rm�

9�� �G� .;	!�!��       � �!�� +�� ���!@� �� ;	�!#� j��+" � L	@�!�� %���� �� (�	M!�� %�#	� ��	&
 	�!�� ���� +!R�� '�� (��,- F��I(��� ) %#� D�#	�o1380 :40.(  

:@�* ��  �"+U# ���g �� � ���# �	&��	��p  %��.A6� �  �T��� � ���  %���    d��& ��
��� ���I� ,�	.6 ;	!�!��   .���%�# ���*� ����.# � �!� �� ���I (Barwise & Etchemendy, 

1995)  �� ��+����� 0	#�� ) ��" %�#	�Shin, 1994:93-110� (   ) +�	�&Hammer, 1995  0	�R# (
(��� %#� 0� ����.# +� ��!@� �����.# =!J�� ��+� � =!J�� %�#	.&  ��� D���	.# �	&   %��#��6

�����+� '��	.6 � '2I �� ��� 	&����.# ��� �G� � %�"	� �   %��#��6 ���  F���I   �� =�
!�J�
 F	@n� .%�"	� �!"�� ����	 BE%!��  

 �%�%* 9�� ��	
� ��� ���+�       �	�.6 �� �������� �� �� �	��� ������.# ��	�.#�	� �
'�	/  342� ��%/ +� 3.!R� �>.� �	&342�	# �  �)����� ��"   '��� ���� ��	
� ��f+7 .

9�� �� '@J# 9�� ��� �  ?��� �	& � .*��'�,� ��" � �+�H    ��I	� ����J2� �	&
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� +�o �� p�H ������ �� .���� 0C ���i�" +�n� q�M/ ���� �� �#	�� F�%� :��,7���
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  0� �#	�. 9�� �	# �� 0C �� � %�%* 9�� Dr2� �Am��	6 (�	��� �&	6�) � ���  �	�4!�� 
(�#	. 9��  s�+R6 ���  ���"         ��� '@�J# 0C t5�f � F��� L	�
# s�+�R6 �.�f �� �

 ���+� u��� �	&����.#�� ��+-. 9�� t5f � F�� �� �� �����.# �	&    0�,��� �� 0���6
 '�
7��0C 	&   0���� =i@� 3�	
� �� 0��� +�GH =�.46 D0	�� F�%� D���i" k�� �	O�� ��+�

.'J#�� �-�	� �!@�� �  
  

2.1 �����.�A  

 �� ��	
� ��� ��X  �Y  ��%/ 0�+ 0	�� ��+���  ���  �	�� 3>" �� � �ADA’   �BDB’  �
 ��F��I %�� �� �	�� �S 	�)S’(  �P 	�)P’ � (M  	�)M’  :u��6+6 ��� 0�+ 0	�� ��+� (  %�/ 

H�R�� ) (�	M!�� j�� %/ � (�+@) ��JH %/ D(�+vI�� ��" . (��,-»X DY  '���«  w�	�7 D
 '@J# ��0C 	& �� IF�� XY  (��� 0	R#�� ��" �.& (��,- .XD Y '��  �� ���   F���IXaY D

&�d X DY  �� 'J�#��  F��IXeY  ��+�� X DY  '���  �� ���  F���I XiY D ��+�� XDY 
 'J�#��  F��IXoY  (��� 0	R#�� ��".  ��F��I %��     (���C +v�I� ���%
� �%�!�� �	��� �

�� ��"  .+@� ��%
� px� �A      D��M�� 	�� 3�42�	# %�/ �� ��y�� � '�� 342� %/ �	.#
» +�cA « � '���� F��I A’  (���C�� ��" B	a� ��+� .SeP’  (%#�����  ���"   d��&S c ��+ 
P .'J�# %/  � '�� �%/ j��+& ��   ���%
� �� �� <� ���  F���I M   	�� �M’   +&	�z
�� ��" !#�� ���O .���%# ��{/  

  

3.1 =�>�� ��9,��  

9�� �� (�	M!�� �g+-�    �	��J� �
�	�� ���� �� �����.# ��	.#�	� �	& #E����  +�6 � ��A#C�� 
     +����� � 0� �	�&����.# 0����� '�26 (��+�� ���  ��	�"�=      ���� �� '�J�# �%���+6 ����

        K	�� �� ����� �� �����.# �� (�	M!��� �� %�#��� 0� � +� ��� �	&����.# ) %�#�+Ruskey, 

Weston, 2005.(  
�� ��	#�|��� D+ �f	�0�% D=&%O& 0+�  ��1768   F����42� 0��� 0	R# ��+� (+��� �� ��

) �5��� 3>" �� (�	M!�� 	� � �+ (�	M!�� (0C 	&  �� ��+� ��	.#�	�  BE%!���    � ����.2� �	�&
���.O� ���� �	�	{�   	�& 0	�>��  G�H�+  ) %�",kneale W&M,1962:349     D�#	��o �� 3�
# ���

1386.( 	�� '�	/ �� 	&����.# ���  �� �� ��	&   ��	�
!� +��� ���  %#��"    � %�!�J& �	�i�� ����
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 � 'J�# �� 5�0C 	&    	��� '�"�%# B��@� �� �	i�� ��� +���� ��� �g+-� .%#��� %�	� �#�Ug ��  
) ��" � +�	&Hammer& Shin1998�� (     ���*� �+�U#�+�� �	�i�� ���g � %�&� 0	R# %�#��6

.���� ��� �� ��	.#�	� ��	#��6 �%� ' � �� ���A.& ����.# t(��,- ��   �� ���+� �� � ./
K�+f 3>" �.& ��	.#�	� ��+� D%/�� ����.# <� ��     ��	>�"� .'�J�# u��	�� �	�� �	&

0� 0	* �J� U#� 0�� ���� � ����.# ��  �	�O�� 0C �� �� �.i� F	/TI� ��� ��iR� �	& 
.�+  

  
 �B11 - �)	� .��� � 

) 0�Venn,1881    �� �+� (�	M!��� ��	
!� (+��� �� �� � ./ (��,- <� ��	.#�	� ��+� D(
 ��iR� 0� ����.# �� 	&%5�) %" 3>"    ��� �� ,��# �����.# <� �� (��,- �� ��	.#�	� ��+� .(

 (+��� (�	M!�� ��	
!��� ��"      ����.O� �	�.!*� � k�+!�"� ��	�.#�	� �� �����.# ���� .   �� 	�&
 (�	M!�� ��	� �� �i6 �	{7 ��	.#�	� ��+� 0� ����.# .'7	� �#���+7 �+��	 F	�f	����  %�� 

 ��� ��� 6+6�u  0	R# ��E	� N�f� 	� �� ��	O�� � �@ � �  uJ#�� %&�.    ��+�� 0� ��g+-�
 %i56 ��	.#�	� �� ���*�'@J# 	& �),* �9�� 	&  	��� '�� (����C �� ����!� �  +�y# ��� 

�� %�� &�d ��%  �� ��+�f��� (%��  ) '��� (��@#Moktefi, Pietarinen, 2015:361-367 �� .(
 3>"  �� �>�H�	&�	i�R :�	.# ��+� 0� �7��	# ���*�� 	&  �� ��� �� ���= )Ibid:364  ���� .(
�	/ �� ��" � '�� ��� �-�%       (�+� F�>�� ��@�O� 3>�" ��� ���*� %i56 (�	��� 0�
) '��2018 Mumma,,LemonShin, .(�� B	/+& ����.#    ��	�.#�	� ��� ��	� :���	 �.& 	� 0�

 �+�H � � >R� .��@# ������� �	�� 3�	�%I�� .%�C+� 0C �7�  
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H ,��	g��+ )Peirce, 1933  �	�.# ��%�� 	� (x       ��	�#��6 D����*� %�i56 0��� 0	�R# ��+��
'@J# ��	.#�	�  �	&),* � %�Rm� 0� ����.# �� �� � ���  	�* ��	�� �   0� �	�&   :�	�.# ��+��

�� �i6 ��/	# �	.# O ) .�+ (�	M!�� 3>"(  
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 (�T�0C +� �f� 	�          �+� ��>.� �� � �47 ������ 0	��� 	�&�	.# 0	��� � �I	7 j� �	.#
�� ��� 6+6�u       �#	��� F�%�� �+��H .%�" =&�+�7 ����.# �� � 4M�� (��,- %�g ��	.#�	� 0	>��

 ) ���" �!M- �� 	�� ��� :��,7� �� +���� �	&����.#2018 Mumma, & Lemon Shin&  N��f� (
 � ��� :&	 �� ����.# �+4�'�	/ �� 	& �-%��A�H ��     �	�O�� ��	��� ���  %�� �� .  3>�" 

�#�.# � ��%
� 	� �	�� �� �),* �� ��� ��=� �.# 0� ����.# � .%&� 0	R# �� 0C 'J#��6  

  
 �B14 

0�� - �+�H ����.# �� ��" �*v6��+ �	O�� ��� %�      �#	��� F�%�� q�M/ �.�f �� 	6
 �	.# �+�H ����.# �� �� .%� 	�/� =& �� 0� ����.# �+4� N�f� ����.#x   0��� 0	�R# ��+�

 %i56��*� qM/ �� � 47 ����� 0��� 0	R# ��+� � I	7 j� � ��� %�     0	�R# ��+�� ����
 �	.# �	O� D�i6 �	{7 0���O ��	� 0	.& ��  (�	M!�� 0� �	&�� %�) . 3>"(  
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 �� ����.# ��� ��"Venn-I �	#�% )Shin, 1994:41-110(    0��� 0	�R# ��+�� ���" ���A.& .
<� �� �� (��,- �� +& � �+�H $T�+� D� 47 � ./ (��,- ��  ��	.#�	� ����.# ���  �+� D

 =�� 3
!J� �����.# <�+& ��+��� %�  �0C 	&         3�4!� =�& ��� �+��H j���� j�� 	�� ��
�� %� �� ����.# ��� .Venn-II  � %��	#+y#��     0	�.& �	��� ��	�.#�	�Venn-I  ) '���Shin, 

1994:111-140.(  

  

 �B16  

 :�	.#��%
� �� %�#	� 0� ��	
!� (+��� �� 0	.& �� =& �	�� 3>"  �	O#��� ��".  
 :%#��� =i� �#	�� '���%2� <� D��" � �+�H �	&����.#0C 	&    �	��� ��	�.#�	� �� ��	�

%/ 	�  .%�!J�# (342�	#) �M�� �	&��f	� 0��    B��	� p���� ��J� U#�     �� �.��� �	�# ��
�6�� ,��	g�? 0�J*��   B	�� '��1886    ��	�� K	�! �� ) �����Carroll, 1886  ��"�� D(

 ��	.#�	� ��+�(��,- 	& �7+5� � ./ ���  %��       3�47 %��#	� ���+� �	�ig �� (�	M!��� 	�� �� .
+!R� ��%/ 0	�� kXY  :�	.# 342�	# � 342� '�	/ ��	.6 �� ���� %&�    (�	M!��� 	�� �

 ��	.#�	� �� k+!R� 347 +& 0��� �i6	# 	� �i6 <� � +MI ��%�� ���� %�    ��� %��� (	�U#) .
 3>"      ���+� �� �� =&	�� �	��� %�/ ��� ��	.#�	� ��+� u�6+6 ��.& �� .( ��6���6   (�	M!���

�� %� �#�.# � �� �� ����.# ��� �� � 3>"7 –B��	 ����.# �� ����%.  
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 �B17 –$	.�; .��� �  

  

 �B18  

�� � ���� � �	 �#	�� F�%� 9�� ��� '�	/ �.& %#��6     � '�@a� ��%�/ 	�� �>.� �	&
%� ��	.#�	� �� �M�� ���+� 	��   =&�+�7 �� �	�� �� ���i" k�� p��� �	& �.#�  %��   ���+g

��+� ��� �����  ���+� �� 	&�	.# ��	.#	* � 	&%/ 	� 	&   	�& ���  ��#�- �    ����46 �� �� '��� �
 �	O�� �	�� %/ �� ��	.#�	� ��+� ��� (+��� �� ��"���� %� '�� ��� �	�J� �  F�%�� 	��

=!���U�� �/�+� u�	�� �� 0C ����.# ��� 3�	 �#	��  �	&�+# ��,7� � ���  %��     ��� ��	��# ��
&�+����7  +�����y# .%����#��%# ���i����" k���� 0���C =�����A#C  ��!����J�+ � ������H��+��
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 �� ?�	!# ��%56 � 0��� ?!���� �%� 0	�C ��� %�  %�	7 �&�d �#�-   0%�#	� 0	i�H +�� � �	i��
�+� 9�� ��� �� .%�!J& %�� ��    '��	/ �	�.6 ;�+m!��� � �	��� ��	.#�	� �    �� ��>.� �	�&

#	R#� ��G-0	. �  	&N��� � �	.# 	� (+��� ) �	&O  �1 �� (�� �	- �� (�	M!�� .=��  
  

2 .����� �	������ $�%�  
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1.2 :	. ���I"�  
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 �	.# 	� � ��5�	#U  lmR��� ��"    �%�� ���+� �� �����.# ��� D9���  ��G�-  ��	�.#�	� �
�� .��"  
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7
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  �	�{7 � =�� �%�H �&�� '�� ��E 0���X1  �X2  �� �#	�R#  ��G�-    ���� ��+�� .%�� �
�� (�	M!�� 0	. �� ��y�� .=��  

  

2.2 *� ; R)�-  

 0	.XY  0	.& ��� (+��� .'�� ��� (+��� �� �Rm� ���������(+ �   ��	�.#�	� �� �� '�� �
���	 ) D0� ����.# 	� ('�� %/ �� 3�	" �0	R# (%�&�     (+���� ���� j��2� .'�� ��� %/

(+��� j��6  �	&X � Y �� =�J
6 '.J� �	ig �� �#	R# ��+� � ��"   ���G�-X1:X2   �� ���
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 '@J#XY« �� �� sf�� .=��	#   .%�"	� �!�"�� 'i* %�	� 0	. ��� u�6+6 '�	�� ��+� � '
�� 3>" �.& ��+� �� 0	. ��� '�	/ �  �	& 3>" ��   ���C �#� 	� � =���� lm�R�  (%�" 

�� (%&	R� .'�� �.& �� � ��"  D0	�. B�� '.J� FE	/ �X1   0C ��� '.�J� �X2  ��
�#	R# .'�� (�+ ���G-  
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 9�� ��� �>��� ��+� B	/3�	� (�	M!�� (%�	� �� %"	�     �	��� +�� =�#���!� � =���� �	�# ��
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7�� ��*�!� =�+�@� �	�>�
 0C 3�	�	.6 �� �� �>.� FE	/  0	. B	a� ��+� .=��"A’B    ���� (+���� j�2� �� �Rm�
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2.2.2 ���� ����  

 '@J# �!��XY �� ��  0	. '.J� �� 9��� =�#��XY  �	�� +� B�%*1   '��� lm�R� 
 9��� 0	.& �x1:X2 �� .'�� ���    D�@�	�� ���  D0	. ��%!�� �� +MI D�@*�� ��  � u�6+6

       ��%�!�� �� <�� D�@�	�� ���),* � 0	�. �	�i!#� �� <� D�@*�� ��),* D0	. �	i!#� �� +MI
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.=���@� �#�.# ��+� �� F�	M!�  
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3.2  (� W��% :(.� G99�-XB�, 	 *� ; M	.  

 �� +-� B	/ 3>"131 �� =�� (	U#  0	. � =���� 	�{7� X1    �	�{7 �� ��� �� ��� ���1�  �
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�.# 0	�� �� �%�%* ,�g B�%*  0C �� 	�� D%��� 0��6  9��� B��I�    ��� �� N���� ���G�-
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 �B1131  

 $	IO3 - Y�% �, *� ; :(.� Q�,�. 

  

�� j���� �g '.� �� 9��� ��+� ��E %���� =�#��6     �� 0	�. ��� �� N���� ���G�-
;�+m!��   :=�� 
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3 .����� �� �� ���
 �	������ 

 ��� �� �� � ./ �	�� �#	. ��	.#�	� 9�� F	�%
� ��� �!"�� 	� 0���   ��� �	�-    ��� 0���6
:%#	�� �	O#�  

1 .�	- �� ��%
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�� ��	.#�	� 0C .=�� 

2 .9��� ��� �	- �� �� 3
!�� N��� �� �� 0	.�� ��� (%"+&	z �	& .=�� 

3 . N��� <. 	� +�C �	- ��9��� ���   ��>.� � �� ��� (+��� j�2� �� �	�� +& (%"
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1.1.3 �
� �����  ���� �� ���� � 
	!"  
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�� 'i* �� 0	. <� 0���� .=�#���  

  



��"����� "��#� $%�& 	�' () *	� :�	 ���,�"(� )��&.� *�,#(   101 

1.3.3 #$�!�  ��%  

'�� �O�!# 0	. ��� +-�  �%� <� =.'�� ?!�� D0	. D%"	� (%"+&	z � ��   +�-� � ���
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3.3.3 �&��� '  ���� ���()  
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 '@J# 'Jm#SP �� �� '@J# �.& .=�&���    %�/ ����f�� 3I� B	.�� �� 0�%� �>.� �	&

�� ���+� �� 0C �!"�� +y# �� 	� px� � �i6	# .=��  

 

 �B116 -  ]> �)� �(�,CeLarent  

�	- ��  0	. ��� ���SP 	.# ��%��� � I	7T� '�� (%" 0	�   �� =��#��    ?!��� �	���
.���� =& �  �O�!# � '�� � ��� +MI 0�g     .'��� ��  D�@�	�� '�� 0	. ��� '.J�

)�� '�� ��E +-�Error! Reference source not found.   ?!��� '��	/ ��  +-� 	�� (%�� (�	M!��
      D���� (+���� ��� (%�"+&	z �%�� +�& ��+� � =�� �*�6 '�� �7	 =�&��m� ��4   0	�.
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    0	�. ��.& +��� 3>�" �� .'�� =�� 3�	� (%#�" +�-��       �� @� �	��� ��+�� ��>.� �	�&
�+6�= (%" %#�:�H 0�%� QT57 �!@�� . .	&%/ 0��� �i6	# �+7  

 

B1 �17 -  ]> ^)�+� Q �Celarent �/- IJ ��O	 *�B�� _� �,  

 �O�!# B	a� ��+�3 ��� �� (%#��� �#�-    �� Q	��	.6 �� �#	. :��"P   �� � '���S   ;�	��
��  0	. ��"PS’ ) '�� B�%*2   ��I	4!�� �	�{7 � (P   ) '��� ��	��0U �� (   +U#	���

) '�� �  �@*�� '@J# B�%*1.(  
H B	.�� ��+� 0���:� (%�	� D	&%/ 0��� �i6	# �+7     �� �	&+M�I �����6 '�����.� �

�� B	.�� =�� � (+��� ��� ��5�!#��O )  (+����M    9��� (%�"+&	z +M�I $+�� �� �� (1  ��
�� ���� .=�� ��   +�& ��+� �	O#C�� � '"�� =�&��� �%� �� (+��� j�2� ��� F��I ���

 �%�4  �	y!#� %�	� ���� ��*� K��*12 �� K��* =�"	� �!"��� �   �� �� ��O�!# ��.&  3>�" 
�� (%&	R� .=��  
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 �B118 -  ]> ^)�+� Q �Celarent �, �/- IJ ��O	 *�B�� �I� _�  

 (�	." B	a� ��+� �11 �� (%#��� ���g    Q	��	.6 �� �#	�. :��"  0�+��� S   �� � '���P 
�� 0�+��  0	. ���S’P’ !�� �	{7 � '���I	4 S’       �+�7 ���*� +U#	��� �� '��� �i6	#

 ��),* �@�	� ��5� '�� ��� %/ �� ;�	�S’OP’. 

�� ��� �� �y/T� u�6+6   }���%
� �� ��+�� ��"SaM � MeP     D��i6 %�/ 9+�G�H 	��{4 
 0C 9+�GH 0�%� � K+f12  ��� (%&	R� .'"�� =�&��� ?!�� K+f     �#	�. �����.# =���

�� �5�	�� ��+� �@�	�� ��,�� %#��6 :�H +n� .%"	� ����� �
��� =!J�� +� ���*� �+7  
  

5.3 $���� �.�ST M�, �,�) �� J M  

�� �#	. ����.# �� (�	M!�� 	�    (��,�- ��g �� ./ (��,- <� �� =�#�%� =�#��6    �� �+�U�� �	�&
�� �� B	a� ��+� .'7+- �O�!# 0��6    (��,�- �� =�#�%�� =�&���»   +��c d��&ADB   '�J�# «  ��g

(��,- �� ?!�� �+U�� �	&     (��� (��,�- 0	�. �� '��� �7	 ��y�� ��� ��+� ���"   �� (%�"
 =�� =���+� � �.& 0	. ��� (%"+&	z �%� ���+U 0	. 	& .=�#���m� �� 0C 	� +�-�� �  ��

 3>" �� (%&	R� :�H 0�%� D(��,- +&�� � =��     +�U�� �� ./ (��,�- �� D�i6	# %/ �+7
�� �O�!#  �%� +& ��+g ��"4 �� +�-�� �� 0	. .%� 
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 �B119 - �+�)^  (� �K�JA’eB /- IJ *�B�� �,�  

:�H +-� B	/ (��,- ���� �� =�� B	.�� �� �i6	# %/ �+7  	�M6 �),* �	&  ����� �� �6�
�.# 3I	/ ?�	!# ��%56 ��iz 	� 3I� ��� ��+g ���"1     K	�O�� �� �+�U�� �%� D0	. ���

�.# %� �(��,- +-� 	�� D��	H �   '�����.� � +MI 9��� ��iz �� �*�6 	� %"	� �  +M�I �� 
 D����!��%� �� 1 �� �7	f� ��� (+��� j�2� �� ,�#  ��" B	�/ �     D�%�� ��� ��+��12   0	�.

�-����.O��� ��5� ��� � ��� %&��� =�� 3�	� + 11    (��,�- ��+�� QTa�� �B�	5�   ���7 �8 
�� 3I	/ =& +U�� �O�!#  �� � ��" 3>" �� (%&	R� .%#�" 

  
 �B120 - �)� �+�)^  (� �K�JA’eB �/-�� IJ `�a� �,  
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4 . (�)� �*�+ 

� .* ��	.#�	� ��+� %�%* �"�� ��	
� ��� ��   �� �� %" �7+5� 0� ����.# ��� � ./ �	&
��� �+�GH =�.46 � �#	�� F�%��� .'�� ������+� �     � 3�42� �	&%�/ 	�� �	�� %#��6

 ��%56 (%&	R� � %� ��	.#�	� �>.� FE	/ �	.6 �� �� 342�	#	!#�?     (	�U# <�� �� ��>.�
�� +J�� .��"  

=i� 	�� '@J# �#	. 9�� � �M5f ��+6 9�� ��      ��%�56 �� ���� �+��H � ���" �	�&
.'�� 0C 3/�+�  

  
 �B1213 – �)� �(�, :	. Q% Q�)�"�  

  ��� F	�%
� ��	.#�	� �� %5� D�O�!# ��	.#�	� ��+� �#	. 9�� �� /+� ��    �	��# +�U�� �
 ��� .�����	/ ��9�� �� � '�� �         �	� F	�%�
� ��	�.#�	� �� %�5� �+��H � ���" �	�&

   �� B	�a� ��+�� .'J�# ��E �O�!# �� 0%��� ��+� ����.# 0%#��� �� +�c �+U��  3>�"213 
 ��%
� ��»�+�� MDS   d�& � '��MDP 'J�# «9�� �� +& ��     	��� �'��� (%�" ��	.#�	�

�O�!# 0C 342� � (��,- � � »�+�� S DP 'J�# «'��   9�� �� �#	�. 9�� $T�+�� D
 � /+� ��.& �� �+�H � ��"3�	�  (%&	�R�       �#	�. 9�� �� ��O�!# (%&	�R� ��+�� .'���

9��� <� 	& �.* ��� (+��� ��� %5� � %#�" +R!�� N��� ��� %�	� �	� .%#�" ���C  
�7	f� ��� � 'J�# �� 5� �!@��   �� %�5� 0�g �F�� 	� �+ K�J2� t5f %�	� �� ��	

 0%" ���	- ��  0%" 0	�	.# � +U��)     ��	�.# 	�� ���� (+���� ��� �%�� (0%R# 	�   =�.�46
sf�� � +6+�GH �� �*��� +6 �"�= ) 3>"      D'�J�# ?!��� �	��� �� ������� �� 	I�4� .(

�O�!# d�& �>��� L	@�!�� �.# 3I	/ �+�H � ��" ����.# �� ��     t�	�{� '��� ��� �	�# ��"
      �T��� �� 0���@# ?!��� ��!./� d��& �� D9��� %�	7 (+��� :�	.# �#	. ����.# �� 	�� ����

�� z ��7 B	a��� 	� .%� �%� ��i1 ��%
� � %&� �� 0	R#   %�#��� (�),*) ���*� �O�!# 	&



��"����� "��#� $%�& 	�' () *	� :�	 ���,�"(� )��&.� *�,#(   107 

:�H 0�%�)  D�i6	#%/ �+74  :��H 0C 	� � �),* �O�!#   �+�712      =�& +�U�� ��  ��O�!#
(.=����  

  
 �B122  

      =��� (%��	� ���*� �� ���� ���" �����.# �� '@J# 	7+I ����.# � �+U�� t5f 	��
 �!7+- �+7 %�	� � '�� 0	.) ��" �� %�� (	U# B�%*2 -(%�	�   0	�. =���+6   �� �,��g (

  �+��-�+7 �� �+�H ����.# �!@�� .'�� �	�# �� 0C �� ��" ����.#6      �	��# ���i�" +��c (%��	�
�.# 1	2� ��� �� � ���� �6) %"	� ��%� %#�Peirce, 1933  .(  

      ��� '@�J# '��,� <�� �� ���" 9�� �� 0� ����.# �� ��	� 0%#��+-+� D��" ���� ��
      ��� '@�J# �� '��,� ���.& ���" 9�� '7+�GH %�	� F��4����� � %#�� �� �+�H 9��

�� qM/ =& �#	. 9�� .%�  
��%/ ��	.#�	� �� �+�H � ��" 9�� �#��6	# �� �*�6 	� '�	i#�� �� ��46 D�M��   ���"

t5f �#	. 9�� �#	�� F�%� .%&� �� :"�H �� 0C �	&  
�� ��
26 ��� ����� �� � �A#C        9�� ���� '���	.6 � '2�I F	�@n� �+��U� ��+�� %#��6

    %�� F	�@n� �� 0� �!7+�R�H ����.# '��	.6 � '2I (%" �7�� ��" �>��� �� �*�6 	� .'��
0� �	&����.# ��+� =& -1 )Shin, 1994:93-110  0� ��+�� =�& � ( -2 )Shin, 1994:125-140 (

�� +y# ��       �	�� D���	H =�&	�M� ��.& �� ��	-�	�� �� �*�6 	� =& �#	. ����.# ��+� (�� %��
.%"	�  
  

*	�",  

          j���6 �� �	��� ����+� =!����U�� �� �#	�. 9�� ?�	�!# ��	���C �!���� � B+!� ��+�
      (�+�� (+�i� ���H��+�� +�!� �	�& ��	.�&�� � (%" ��	� (�	�H � �/�+� �!J�+ � ��H��+��
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  (	�U�� �� ��	� (�	�H ��� .%"https://sites.google.com/view/mehdimirzapour/publications 
.'�� �+!�� ��  
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1. �.# 	� �� �+!R�� F	�T�� '@J# �	ig ��� � 'J�# ��� ��y�� 	O��� �� �%�&�  ��> � » T�57 «  ���
     =!�J�� �� %�&� ��� 0	R# ��"�� �� ����� ���� �� ���I j���� .=���%# �	�# +!R�� '�T��
   ��I	4!�� �	�{7 �+7 :�H ��� 	� .'�� �!7+- �+7 :�H �� 	&%/ 0��@# �i6 ����� �
���

 B�.2� %/Y   �!��XY   �� %�� =�&��� ����� �� 	�� .'�� �i6	# 	.!/ %"	� �),* 	� �  �@�	�
    	�� 9�� �	��@��� ��>��� 0�%� �+ ��	.#�	� �#	. ����.# �� �� �+7 :�H ��� 0��6 �� �#�Ug

   '@�J# ��5�� ��	�.#�	� ��+� � '�� ��� �m� ���+�	��.%"	� ��E �+��v6 %" �!M- �A#C    ��� 	�&
!R�� F	�T�� ��+!"� �	{7 �!�� Ta� �=���%# �	�# �+X  '@J# 	5�� '�� �i6XeY   .=����� ��

�� 	O#	.& �� �g+-� =& �I	4!�� �	{7 =�#�� X =&� Y   ��+�� F	�T�� ��� �� ��� D'�� �i6	#
 �� 0%���XeY .=�!"�%# �	�#  

2.  ���� �� '�,� ��� D�c� " �� �+�-� * +� (�T� �	- ��+�C �� (%�	� B	.��   K+�f =��	�� �� �
.'�� ?!�� =& 0C �� 3
!J� 	� '�� ?!�� �i6	#%/ �+7 :�H 	� +y# ���� 
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