
 
 
 
 
 

___________________________________________ 
Iran Occupational Health, Vol. 7, No. 4, Winter 2011 

80Abstract 

 
Study of role extroversion of caused by traffic noise on mental function of 

the students 
 
 

I, Alimohamadi1, R, Soltani2, M, Azkhosh3, M.R, Gohari4, B, Moosavi5 
 

Received: 2010/09/04                    Revised: 2010/09/25                             Accepted: 2010/10/23 
 
 

Abstract 
   Background and aims: Contact to noise has harmful effects on operational, psychic and physical 
health. Traffic is of the most important resource of urban environments noise, some of individual 
differences like extroversion, temper psychoneurosis and sensitivity to noise are the effective factors 
in effect of noise on function. The goal of this research was study of extroversion effect on mental 
function with traffic noise.  

Methods: this study is of interferential type in which traffic noise was recorded by voice recorder 
Sony ICD MX20 in Tehran streets and it  was broadcasted in laboratory for  samples. The size of 
sample included 44 persons of students of Medical Science University of Iran elected by accidental 
sampling method and include 32 samples (23 male, 9 female) and 12 control (7male, 5 female). 
Regarding that the  introversion and extroversion are of the effective factors on function  personality 
questionnaire of eyscenk (EPI) was used. The considered parameters in mental function included total 
true answers, false answers time average of true answers that were measured by computerized test 
COG. 

Results: the results indicated that after broadcasting noises, total true answers, was increased in 
extroversion and males (p= 0/001) while in introversions (p=0/049) and females (p=0/010) after 
exposing noise, the increase was in the false answers. 

Conclusion: the results achieved by this research indicated that the traffic noise has the different 
effects on the parameters of mental function of extroverted and introverted persons, in addition  
indicated a meaningful relation between noise and sex. 
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)Schuhfried, Wagner et al(..   
R*� �4� �
 7�&� A�� (�f� Reulecke ��  �T��
 

:� ���"� �� �
 :& 7�&� �m0� (n���)   �T��"0� �^T;�
   �T��
 �T� (n�T�� �'�>�� � �&� ��''� :04= �0^;�( +

!���"�) �T*\�
 ��"� ��	� >� !�B :� �&� ����> ���"� (
�TTTTTq! � )   �TTTTT&� ��TTTTT� ��TTTTT)�� �TTTTTU�( 

)SchuhfriedWagneret al(. �$! �� �;��                      . 
�! �TT;�W J$�uTT� >�  ��TT�>\S5   �TT4� ���0'@�TT�

�!�U0&� +��     :�UTM (�� �T
 �T4� �$ (��
 ���>\ R*�
 ��0���4   :T
 `�� Q* � :�UM ({�
 �! ��0,� `��

 �T$! �� J*�"� :�UM R*�� �"4q �! �*�	'� .      :TU��
 �
 �'*�� `�� :4*��� ��''� ����4  :� !�
 {�
 `��

   �0T4*�
  {�T
 A���� >� ��* �
 �\ �!�
 :/� ���M �!
 !�B  �Tp �! � ���
 �� ��� :�UM �/& ��� ��'$! ���>\
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43 � �&��
QB��� (��M �N� �! �*������
 J�...

A��P1-:4*����M�!(�$�m0���*������!�! (!���"� � ������
 ��* 
                                   ���@

 
  �m0�  

 

������! ������
 

Mean ±SD P value Mean ±SD  P value  
 

��M J,� >� `/q �&�! (�	,&�� ]�")� �M�!90/10±90/31070/0 8±80/36 0001/0 *  
��M J,� >� �^
 �&�! (�	,&��  ]�")� �M�!10/10±40/35 50/5±40/41  

��M J,� >� `/q �&�!�� (�	,&��  ]�")� �M�!16±40/24049/0 90/14±40/24 786/0  
��M J,� >� �^
 �&�!�� (�	,&�� ]�")� �M�!30/14±10/30 40/14±90/23  

 (�	,&�� ����> R���� �M�!��M J,� >� `/q �&�!20/14±10/27456/0 30/11±10/29 182/0  
��M J,� >� �^
 �&�! (�	,&�� ����> R���� �M�!50/12±10/30 12±30/33  

��M J,� >� `/q �&�!�� (�	,&�� ����> R���� �M�!50/10±50/11610/0 50/9±80/13 940/0  
>� �^
 �&�!�� (�	,&�� ����> R���� �M�!��M J,�30/9±30/10 30/10±14  

*significant  level  : p<0/05 , Paired Samples T Test 

���� �� (��� �$ ���c'*� .R*� �4� >� ]���� �4�  �T
 
�*!���� ����> :� �&� ���> :V��� �$ `�� 8/1  :T��N 

!�
 :� l� >� ��L@ R*� ���> �! ���M C&�� �!�!  T*� 
�!��� `��  (�T^
  :T
  ���TM    �!�! J*�T"� QT������

�� ��.  `��� ���>\ R*� ]�")� �!200 �� `��   �T��

�TTm0� :TT� ��TTM� �! RTT*� �TT4�  "]�TT")� (�	,TT&�� 

�TTT&�!" �"]�TTT")� (�	,TTT&�� �TTT&�!��" �TTT&�. 
�*�TTT*��)Reliability  (RTTT*� ��TTT�>\  �TTT
��
95/0 =r 

�&�.)Schuhfried, Wagner et al(. 
:�� `W��� ���
 J,� ��M  (��T
    �T� A�T0'� !��TB� 

�� ��)��  .(��
 SB� ��04= ��''� ���� !��B�  lT� >� 
��L@ 1 >� ���& �	�\ �� �*��*L�.  

:��'�&�� �c,� Q��*\ (��
 ���"�  � :T��"� !��B� 
A�0'� `"�� ��.  
R*� :��'�&�� [&�� �� .8 .Q��*\ � `/& .b Q��*\ 

�! k�TT/��� �TT
 J)'TT& :TT��@ �TT$ � ���UTTM >� :TT��")� 
�0c,� !��B� `�� :0B�@ � �&� �
 R*� (�'/�  (�Tf� 
���0TTTT&� �TTTT&� :TTTT� �TTTTc,� >� �TTTT'? �TTTT^
 
�*������
/��*������! ���N�
 / �
  ���T/N  ̀ �T��   ��T�

�&�. R& (��P� R*� ���>\ >� 16  ��_�T&  :T
  �T&{�
. 
     `��T� :��'T�&�� RT*� [T&�� J)'& `
�q 7��� :&

 7�TTT��L  ) +�)'TTT& ���!9 A��TTT&(7�TTT�� +E 
)�TTTV������! / +�TTTV������
24 A��TTT& (7�TTT�� �N 

)���/N�
/  +���/N �
24 A��& (��  �T��
 . �T*��� �  �*�T*�� 
R*� :��'�&�� [&�� �!��  (�T"�� )1377 (�!  :T9
��  �T
 

�
�TT*��)'$ � �TT&��
 ��TT/0�� � �TT*��� ��TTB ��TT��� RTT*�  
:��'�&�� �  �
�T*>��  ���Tq �\ �!  �*�T"� �  JT�  �T'
 

�$��@ >� J��! ��>��\ (!�� � (���! `��� ��)�� �� .
��/0�� 7��� E+6311/0 7���� N +7835/0 7�T�� � 

L+ 5664/0:/&��� �� .���"�  �	T&��� >�  �Tf�  ��T0�� 
�*�� ����)Azkhoosh 1388( .�! R*� J$�u� >�  ��TB 
����� R*� :��'�&�� :�  ̀ ��T� 57  A��T& �!  :T'*�@  (�

)��
-�= (!�
 �!�U0&� �� .>� 7��� L    :��'T�&�� RT*�
   ��T�>\ �! ��@�T''� ���� (�	,&�� ��M �V�� (��


 ��� :
�� �!�
 :� �! R*� J$�u� (!���   ��T� �
 �'/�
��� ��*! �	,&�� ��M . �T
  7�T&�  >�T0��  7�T�� E � 

���� ��*�)���! ��''�  :
 �! ���@ ������! �  ��T����
 
a4��   ���T"� ]�")� :
 :P�� �
 :� ���M R*�
 ����
  ��=24  7��� :
 k�
�� A��&)E(     � :��'T�&�� RT*�

  :Tj��'? ��"� �$ :
 k�
�� (�M�! :/�� �!��\ �&! :

 �*> :/�� R*�50       :Tj��'? � ��T����! ���T@ �! !��TB� !�T


 ({�
50   �T'0B�@ �T� ���q  ������
 ���@ �! !�
.  �T^
 >� 
��)��  RT*�  ̀ TW���  h*�T0�  ̀ TM�W >�  :��'T�&�� �  �T4� 

COG �
 a$ �!  ��T�  ���TB�  (��T�\spss   �_�T�\ �   !��T�
�&��
 �'0B�@ ���q.  
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44 (�"�� ��� 8�*� ���"$ ���

A��P1-:4*����M�!(�$�m0���*������!�! (!���"� � ��*������
  
                                                              ���@

 
   �m0�  
 

������!������
 

Mean ±SD P  Mean ±SD  P  
 

��M J,� >� `/q �&�! (�	,&�� ]�")� �M�!90/10±90/31  070/0 8±80/36 0001/0 *  
��M J,� >� �^
 �&�! (�	,&��  ]�")� �M�!10/10±40/35 50/5±40/41  

��M J,� >� `/q �&�!�� (�	,&��  ]�")� �M�!16±40/24049/0 90/14±40/24 786/0  
��M J,� >� �^
 �&�!�� (�	,&�� ]�")� �M�!30/14±10/30 40/14±90/23  

��M J,� >� `/q �&�! (�	,&�� ����> R���� �M�!20/14±10/27456/0 30/11±10/29 182/0  
��M J,� >� �^
 �&�! (�	,&�� ����> R���� �M�!50/12±10/30 12±30/33  

(�	,&�� ����> R���� �M�! ��M J,� >� `/q �&�!��50/10±50/11610/0 50/9±80/13 940/0  
��M J,� >� �^
 �&�!�� (�	,&�� ����> R���� �M�!30/9±30/10 30/10±14  

*significant  level  : p<0/05, Paired Samples T Test 

A��P 2- :4*���XO0=�R
(�$�m0�(!���"�`/q��^
>�J,� ��M �! ��*������! � ��*������
  
                                                                      ���@ 

�m0�  
������!      ������
 

Mean±SD  Mean±SD P value 
��M J,� >� �^
 � `/q �&�! (�	,&�� R
 XO0=�0347/0±0175/0 3050/0±0230/0 0589/0 

��M J,� >� �^
 � `/q �&�!�� (�	,&�� R
 XO0=�0509/0±0283/0 0534/0±0027/0 - 069/0 
 R
 XO0=���M J,� >� �^
 � `/q �&�! (�	,&�� ����> R����0514/0±0102/0 0644/0±-161/0 759/0 

��M J,� >� �^
 � `/q �&�!�� (�	,&�� ����> R���� R
 XO0=�0433/0±0058/0 0487/0±0007/0 664/0 
*significant level  : p<0/05, Independent Sampels T Test 
    

A��P3-:4*����M�!(�$�m0�(!���"��! ��!�� � ���>   
                                                              ���@ 

  �m0� 
            �>           !�� 

Mean±SDPvalue Mean±SD Pvalue 
 ��M J,� >� `/q �&�! (�	,&�� ]�")� �M�!72/10±80/34058/0 50/8±40/35 0001/0*  
 ��M J,� >� �^
 �&�! (�	,&�� ]�")� �M�!70/10±40/38 80/7±90/39  

 ��M J,� >� `/q �&�!�� (�	,&�� ]�")� �M�!40/15±18/20  * 010/040/13±60/27 681/0 
 ��M J,� >� �^
 �&�!�� (�	,&�� ]�")� �M�!30/15±60/24 10/14±80/26  

 R���� �M�!��M J,� >� `/q �&�! (�	,&�� ����>20/14±30/30874/0 40/12±40/28 074/0 
��M J,� >� �^
 �&�! (�	,&�� ����> R���� �M�!12±30 60/11±90/32  

��M J,� >� `/q �&�!�� (�	,&�� ����> R���� �M�!20/10±30/17251/0 9±70/10 723/0 
�&�!�� (�	,&�� ����> R���� �M�!��M J,� >� �^
90/9±90/14 10/10±30/11  

 *  significant  level  : p<0/05, Paired Samples T Test 
      

����
 �   
   �!���� �'&  !��TB�  ���T�  ��T''� 36-20  A�T& � 

R���� R&  �	�\925/3 ±70/25   A�T& RT^�  �T�. �! 
A��P ���"� 1 �2 k�/��� (�$�m0� (!���"� `M�W >� 
�4� ���0'@�� �� :� `���  �TM�!  (�T$�m0�  ]�T")� 

(�	,&�� +�&�! ]�")� (�	,&��  +�T&�!��  R���T� 
����>  (�	,T&��  �T&�! �  R���T�  ���T�>  (�	,T&�� 

�&�!�� �� (��
 ���
 `/q � �^
 >� 7�"�  :T��"�  �T$  �T
 
��M �V������! o4W �
 /��� :V��� �4'P � �V������
 
�&� .�! A���P ���"� 3�4 XO0=� �*!��� :
 �&! ���\ 
(��
 R*� �$�m0� `/q �  �T^
 >�  JT,�  ��TM  � :/T&��� 

k�/��� R*� �$�m0� �
 ��M  �
 7�&� �4'P   �c,� �
)������!- ������
  (:
 �&! �� �!��\.  

  
 $%� 

    h*�0� Y/s  �! ��T� :TV���   A��TP  ���"T� 1 �TM�! 
(�$�m0� (!���"�  `/q � �^
 >�  JT,�  ��TM  RT
 �! 

���@ ������! �   �T&� ��T� :V��� ������
 .  ��9��T"$   :T�
    ��TM JT,� >� �T^
  !�T� �� ��$���  �T�*��B�  (��T
 

(�	,&�� �&�! �! �$������
   �T� ��T*! )001/0=p (�! 
�_�W :� �!  �T$������!  )070/0=p(  XO0T=�  (��!�T'^� 

��� ��$��� .       J*��TB� oTP�� ��TM �T&� �T� �Tf� :

�&� ��� ������
 !��B� �! !���"�.  ���� �! +R*� �
 ��O�

 �_��0� (�$ C&�� �&� ��/)� !�B :� ����'$ ��q�� (�
�&� �0q�� �_�W Q* !���"� �
 ��M �N� +�$!)Ganji 

1378( . ��T���� :� �&� ��Z :
 �>{   ��T�� �T�0,� 
�� �'$! (�	���U� (!�B �
 ���� �N�� ��M  �T
  �*\��T� 

�'04$ ��L@�N�)Alimohammadi 1384(.  :� (��s :

Belojevic  A�TT& �! J����TT�"$ �2003 �TT�!�! ��TT�� 

���
 �$��@ o�p� �
 :04= (�	0_�^B ��''� (��@>�&  ���
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45 � �&��
QB��� (��M �N� �! �*������
 J�...

A��P4-:4*���XO0=�R
(�$�m0�(!���"�`/q��^
>� J,� ��M ��!�� � ���> �!  
                                                                                ���@   
 �m0� 

�> !�� 

Mean±SD 
 Mean±SD Pvalue 

 XO0=�" �&�! (�	,&�� ]�")� �M�!" ��M J,� >� �^
 � `/q0334/0±0178/0  0306/0±0227/0 629/0 
 XO0=�" �&�!�� (�	,&�� ]�")� �M�!" ��M J,� >� �^
 � `/q0417/0±0320/0  0550/0±0041/0 - 030/0 
 XO0=�"�&�! (�	,&�� ����> R���� �M�!" ��M J,� >� �^
 � `/q0668/0±0223/0  0360/0±0015/0 - 206/0 
 XO0=�" �&�!�� (�	,&�� ����> R���� �M�!" ��M J,� >� �^
 � `/q0393/0±0122/0 -  0489/0±0031/0 297/0 

*significant level   : p<0/05, Independent Sampels T Test 

 �T�  �T''�)Belojevic, Slepcevic et al. 2003(  �
  :T*�� �9& �f� >� :� !�! ���� J������ �! �� Q��*\
 �9TT& >� �TT$������! :TT
 �/TT4� �TT$������
 �TT�0,����


R*��  (������!��=�
 .     �!�T
 R*�T� �s�T= :T
 �$������

    QT*��� � �T�0,����
 :T
 ����m� ��0,����
 �9&

    �T'*�P �T� �� �\ A�T^B ��Ts :
 � ����! >�� )Sholtez 
and Sholtez 1384( .   �T�0,��� �9T& :� �V�)�\ >�

      � �\ J*��TB� oTP�� ��TM �T��
 �T� RV�� ��*������

 (�	,&�� J*��B� �0*�	� :T��"� >� ���@ R*� �! �&�!   �T$

�&� ��� .       ��T� :TV��� oT_�9� �T
 �T;�W YT��� :)0�
!��! ��
�9�.  

XO0=� :4*��� >� R
 ]�")� (�	,&�� �&�!  � `/q
  RT*� �! ��TM J,� >� �^
 �!   ���T@) ��T����!/ ��T����
( 

��� ��$��� (��!�'^� k�/���)589/0=p( ) A��P2.(    :T

     !�T� ���T�� ���T� �T� :'�> R*� �! :� �	
��� Y���

 YTT���Belojevic � J����TT�"$  A�TT& �!1997  �TT

 ���'�"   :T
 :TP�� �
 QB��� (��M :
 �'$Z (�	�'���

�0TTc,� ��TTM�c="  �TT&� .:TT)0�  RTT*� :TT
 �TT	�\ 
:����&� �$  :T��@  �TN�  ̀ T
�q  >� �	P�T�  JT��  ���T
 

�*��@/ ���! �
 �*��@ (�	�'���     !�TP� ��TM :T
 �'$Z
!����)Belojevic, Jakovljev et al. 1997(.  
�! !��B� ������!  �T^
 >�  JT,�  ��TM   �TM�!  ]�T")� 

(�	,TT&�� �TT&�!�� J*��TTB� *:TT0B� �TT&� )049/0=p(      
) A��P1.(      !��! !�TP� :T'�> RT*� �! :� �	
��� h*�0�

 :� ����� :
 ���� ��  [T&�� Augustinus   A�T& �!
2004  !�� ����� �� ��)�� :� �! !��B�  ��T����!  ̀ �T�� 
k�
�� :
 ���"� � ��04= �! [*��� J,� ��M  �/T4� 

:TT
 [*��TT� ���TT
 ��TTM �0�TT;�� �TT&� )050/0p<(  
)Augustinus 2004(.  R'j"$Belojevic    A�T& �!

2001  �2003 �TT$������! :TT� !�! ��TT�� �! :TT4*���  �TT

�TT$������
 �TT&�4W (�0TT�
 �� �/TT4� :TT
 ��TTM �! 
(�	0_�^B (��B >� !�=   �T� ����  �T'$!)Belojevic, 

Slepcevic et al. 2001; Belojevic, Slepcevic 
et al. 2003 ( . � !��Tj*� .     :T� �!�T� ��T
 �T� `T�� 

             CT&�� �T$ ��T�� :T
 �T$������
 >� �T� S*�& �$������!
�'$! ��)Megil 1379(   >� ���*�T� �$������! :)0� �!

    � �T��@ �T� ���Tq �4W ���*��� �N�� ��� �$������

  (�T� RV�� !�! :��0&\ �$������! :� �'0B�@ :)0� R'?

����! �$������
 >�)Sholtez and Sholtez 1384( .  
>� :4*��� XO0=�     :T
 k�T
�� ���T��  �Tm0�  ]�T")� 

�! �&�!�� (�	,&�� �!  ��T����
 � ������! ���@   k�T/���
(��!�'^� ��� ��$���)069/0=p() A��P2.(    YT��� :T


     !�T� ���T�� ���T� �T� :T'�> R*� �! :� �	
���  h*�T0� 
  Y���Johansson    A�& �!1983�&�.    YT��� RT*�

�*\��� �'$Z ) T*+(�@!�  +��T���=  R0T���( ��  (��T
 66 
J��! >��\ 10 :_�& :
 ��� 2 ���& �! 3   [*��T� ]�T� 

�&��
 +!�� ����>  :T�  [T��  ���T&  !�T
)dBA25 ( �
����> :� (��M ����� )dBA51( �  b��T'0�)dBA75-

55( �� J,�. �! �$ 3 �_�W �$ :��@ �N� �'^� (��! >� 
��M *� �N� ��
��0� � ��M R
 (�	@u*� �0c,�   !��TB�
��*! ���)Johansson March 1983 (.  

        �T;�W J$�uT� �! ��T�\ �T&! :T
 :T)0� :T
 :P�� �

��  YT��� :
 ����Frankenhaeuser �!  !��T�  ���TN� 

(��B � (�=�� ��M �
  !�! ��T�� :� !�� ����� !���"� 
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46 (�"�� ��� 8�*� ���"$ ���

:4*��� R
 ���! (�$ ����>  �T
  ��TM �  ���T
  ��TM  �T
 
!���"�  �'$Z (�N�� :0���� �&� )Frankenliaeser 

and Lundberg 1974(.      (��! �T'^� �TN� :T��@ �$ �
     �T
   � ���T& [*��T� �! (�T�B ��� ��)�� �! �q! R


��� ��*! ��M)Belojevic, Slepcevic et al. 2001( .  
  >� :4*��� XO0=� `/q � �^
  �Tm0�  R���T�  ���T�> 

(�	,&�� �&�! �! �! ���@   XO0T=� ��T����
 � ������! 
����� !�P� (��!�'^� )759/0 =p( ) A��P2.(  

  [T&�� :� (� :^_�9� :
 ���� �� �)'*� �! Tamura 
�! A�&1993 ��� ���'� "���N� �*��M �
 ��� a� �! 

�@��> ���>�� �
 �_�^B �'$Z" ��)��    !�T� ���T�� �T� .
 �$ :��"� Y��� R*����  ���'$ �� �!�� !�� :�  :TU�� 

:TTfB�W ��TT��� ��TT� �TT�  ��TT�B >��TT� ~�TT^� �! �TT��

(�	��TTM dBA40+45+50 � 55 = Leq !�TT
 �!�! ���TTq. 

l� >� ��)�� J*��>\ ��$��� ��  :T�  ��T�>  (�)0T4P 
!���� � ���q �!�! �	�\ �! (�P !�= J*��B� �� * :
 � �
�

:� ���&� :)0� R*� R
 �M�! (�	
��P ��M ���> � 
J'TTTT��� XO0TTTT=�  �TTTT&� ��! �TTTT'^�)010/0 =p( 

)Tamura1993(       RT*� h*�T0� ���TU� `T_! ���T0
 �*��
 ���� !��B� :� �4��! R*� �! �;�W Y��� �
 �� Y���
       ���Tq ���TU0� (�	��T� �T
 �*�$��TM ~�T^� �! ��''�

��M ��� Q* [�B Y��� R*��! :� �_�W �! �'0B�@ 
dBA73 �� �� J,�.  

     ���T& RT
 (��!�T'^� ���TU� :^_�9� R*� �!  ��T)��
���)����> R���� ( `/q �! ������
 � ������! ��B� R
 �!

   �T�� ��$�T�� ��TM �
 7�"� >� �^
 �)  A��TP1�2 (  RT*�
    [T&�� :T0B�@ ��T)�� ������ �
 :0B�*Belojevic   :T�

!�! ���� !��B� ������
 �! ��%W ��M  �/T4�  :T
  [*��T� 
 ��TTTM �TTT
 :TTT
 ��TTTs �TTT'^� (��! �0^*�TTT& ��TTT�                                  

��  �T''�)050/0p<( )Belojevic, Slepcevic et al. 
2001( !��! ���U�.    (�T$ :0B�* ���U� ��� ���0
 �*��

  :T��"� a)W XO0=� �! �� J$�u� R*� �
 �;�W J$�u�
 Y��� R*� :^_�9� �! :� �4��!123  ~�^� �! �)���!

    (��T
 �T;�W J$�uT� �! �_� ��!�
 ��M32    ��TM �TU�
 !�! ���q �f��� ���� �� :� (��*! `_!  �* � �� J,�

 �;�W Y��� :�  �&� ��� J,� (��M ���  �T
 ��M

 ��� dBA 73        �! �T_� �T� JT,� �T$ :T��"� (��T

 :^_�9�Belojevic  ��� �
 ��MdBA 88   ��T� J,�

!�
.   A�T& ��� a��� :;�� :^_�9� h*�0� R'j"$1387 
 �'�
 (��M !�! ����)dBA 65 (   ���T& J*��TB� o/&

     h*�T0� �T
 �� �!��\ �T&! :T
 h*�0� :� !!�@ �� !���"�
�� :4*��� ��B � R"��'B  :T� ��� �!�! ���� �	�\ :� �!

 �'�
 (��M ��%W �!)dBA 65 (    [*��T� �T
 :T4*��� �!
  ���T& �0/4�)dBA 45 (     ���T& !��TB� `T"^_� lT��

     J*��TB� �T&�!�� (�	,T&�� !��T^� ��� �
�* �� (�0�

��    !��TB� :T� �&� ���B! J'��� `_! :
 ��� R*� � �
�*
��      [*��T� >� �� !�T= �T� S*�T& :? �$ �'$��=  �TW����

  �T'*�"� �T$� ��M ��''�)Jaafari, Kazempoor et al. 
1387( .�! A��P ���"� 3    (�T$�m0� :T
 k�T
�� h*�0� 

(!���"�  �! �! ���@ +��� :V��� !�� � �> �
  :TP��  :T
 
h*�0� :
 �&! ���\  ��!�� �! ]�")� (�	,&��  �T&�! 

�^
 >� J,� ��M  �/T4�  :T
  ̀ T/q  J*��TB� *  �T&� :T0B� 
)000/0 =p( �TT_� RTT*� (��TT
 �TTm0� ��TT�> �! k�TT/��� 

(��!�'^� �
  ��TM   �T�� ��$�T��)058/0 =p .(�!  A��TP 
���"� 4 l� >� :4*��� XO0=�  R���T�  RT*�  �Tm0� �! 
:�W�� `/q � �^
 >� J,� ��M �! R*� �! ���@  XO0T=� 

(��!�'^� R
 �m0� (!���"� (�	,&�� �&�! �  l'TP 
�&� ���� ��*!)629/0 =p( .  

 ���"� A��P �!3�M�!�m0� (��
 ]�")�  (�	,T&�� 
�&�!�� ���> �!  ��*��B��!  :T�W��  �T^
 >�  JT,�  ��TM 

�/4� :
 `/q >� �\   �T� ��$�T�� )010/0 =p ( �T_�  �!
]�TT")� ��!�TT� (�	,TT&��  (��!�TT'^� ���TTU� �TT&�!��

 �TT����)681/0 =p(.  [TT&�� :
�TT�� �TT���� �! �TT*�� 
��'q (!�
\ �
 ���'� �&��
 �N� ��M  �T
  !�T��"�  �T'$Z 

��*�)���! ������! ����  ��T���  ���T	�  A�T& 81-80 
h*�0� :
 �&! ���\ ���W >� R*� ��!�
 :�  :TfB�W  ��T��� 
��� �
 :*�� �$ ���� >� (�$�m0� *!� +��� ���  �N�T� 
 ��TM ���TTq �TTB��� .�TT��  RT
 :TTfB�W +���/TT&���  ]�TT� 

+�c,� �&�4W :
 +��M l'P � �N� ��M :9
�� ��*! 
��)Ghanatabadi 1380-81( .     :��T&� �T� �Tf� :T


      ��T4�* ��TM ~�T^� �! ��T�> � ��!�T� �'$Z !���"�
�4�.  
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47 � �&��
QB��� (��M �N� �! �*������
 J�...

�! A��P ���"�4 l� >� :4*��� XO0=� R
  ]�T")� 
(�	,&��  �T&�!�� �!   ��!�T� � ��T�>  RT
  RT*�  �Tm0� 
(!���"� � l'P     �T��! !�TP� :T9
��)030/0 =p(  �!

 ���� �&��
 :'�> �! ��j_�� ��� [&�� :� ��$�u�
    �! �!�T� �T
 �\ ���TN� � QB��� >� ���� ���M �@!�_\

 A�&1374      ��!�T� ]�T")� �! :T� !�! ��T�� �� ��)��
  �T
 :	P��� >� ���� �'$Z ���N� �N�� ��� ���> >� �0�


 ���T� �� Sq�� (�	� (��M)Shalchiyan 1374( . �!
 :TT� �_�TTW Aniansson � �*�TT& J����TT�"$ �! A�TT& 

1981 �s ����� �
�N � ��!�� :V��� �� (!�%0� :)0� 
��!�� �! +���> �&�4W :
  ��TM �!  :T4*���  �T
  ��!�T� 
�0�
 �&� )���> �
 ��� �*��'� *� ���
 ��� �*��'�( 

)Anianssona, Petterssona et al. 1983(.  �!
 ���"� A��P3 (��T
  �Tm0�  R���T�  ���T�>  (�	,T&�� 

�&�!�� �! :�W�� �^
 >�  JT,�  ��TM  �!  ���T@  ��!�T�  
)723/0 =p (�! � ���TTT@ ��TTT�>)251/0 =p(  XO0TTT=�

  �T�� ��$�T�� (��!�'^� .�!  A��TP  ���"T�4 >�  :T4*��� 
XO0=� R
 R���� ����> (�	,&�� �&�!�� �! R*� �! 

���@   ���TU� �T�  (��!�T'^�  !�TP�  �T����)297/0 =p(.             
  !�T� ���T�� ���� �� :� :'�> R*� �! �	
��� :^_�9� :
 

R
 (!��B� :� �! ~�^� ��M ��!�
  )���4B�  �V�T"'$�� 
 �@�T'��� (�  ���T@  A�TT0'�) ���T'���� (��!� (:TT4*���  (�

 � �T� ��)��     ����TU� :T�  �T'0B�@ :T)0� �!  (�T	@u*� 
�TT&�4W� � �TT'$Z   �TT�� ��TT*! ��TT''� ���TT� !��TTB� 

)Chiovenda, Pasqualetti et al. 2007(.  
  

�����                                                                                                                          ����                        
:0B�* �� ���� �$ �N�� ��0��B Q* (!�B (�	���U� �$! 

   ��TM :T� (��s :
 ���
 �� �*\��� �
 ��M (��L@�N� �!
 :� �_�W�! ��� ��� �*\��� !�/	
 z��
 ������
 !��B� �!

�&� :0��! �$������! �! �� ����U0� �N� .  �T
 ��M R'j"$
� :0��! :9
�� �� l'P �� ����� :
 ���'�  ̀ T���   !�T/	


    ��TT�> �*\��TT� ��TT� ���TT
 � ��!�TT� �! ��TT� �TTU�
!��.)Anianssona, Petterssona et al. 1983(   

  
�&') � �
�#)  

    YT��� RT*� ��T)�� �! :� ����$! �&�* (�q\ b�'P >�
 � ���� ��!�� (��* �� o��)'*�!�� �� ���!��q.  

 ������! ��� ����	
 ������ ���� Q"� �
 :_��� R*�
 ����� �������	� �&� ��� ��)��.  
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