
 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /*�+	#,-./

���

0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�


�7�; 	<+5#�	���*�� 	=�7 >� ?����*��# 4@��A 	=�7 >� � ,

)���	
� �	
�
 :��/�/��  � ��	�� �	
�
 :��/��/��(

�7�6&

��5�� 0�1�23 B
C��           �� ��� � 	�� 4� 925�: ��>� ���1 �� �7! B
+*: D�EF� 
	�G!	C H+�	1 IJ	K �� �D�EF� 
	�  �L��5� ���� 

G�5: ��5K . ����� �	� �� B+	��N.OP,-., �� QR# G��S�� Q��T 4� �	%UT� �E�
T �	V�2�� 
���	�C �7W�2�� �1	X�X>1 4��*� �� 

  Y��� Z5� IJ	K  7! �	"2� ��5W1 4� 	� ���	[1 $�	C 
	� . $�	! ��T� ��EC	�\  GL!	C H+�	1 )O]/,O/., ?,/O/.O ?O/-/.O ?-/\/.O ( �

    $�	! ��5� ��EC	�O]   0�1�23 ),^            Y��� 0�1�23 � 4��C ��>� ���1 �� �7! (	FE2� 0�1�23 O.,,   7�	! ���
� 4�  ( ��L� .    �� ��� ��7L�1

              	� 4K	� �J�� 7!� _�5! 	1 �7! *�� � �7! *�� 	1 G!	C5�A`1  G�	+ B�	C G!	C ��  .   GL+�� 	L1 4K	� �J�� 7!� _�5! ����� ���

�   	� a�5�A`1   G�	+ B+�*�� bS� � ?B�	C ��� G!	C 	1 G!	C ��  . 	1 a�� G+�� ����� ���c] 7T�� $:��� � c] 7T�� $:��� 	1 

    	� d+3�J�+*�� �:7���5�A`1                G�	+ B+�*�� bS� � B�	C �7E�� ��� � ��� G!	C H+�	1 	1 I�151 4� G!	C ��  .      	L1 G!	C �� ��� ��7�1

     �5! 	1 �7! *�� ?�7! *��      � a�� G+�� 	1 4K	� �J�� 7!� _�5! ?4K	� �J�� 7!� _c] 7T�� $:���  GL>1 d+3�J�+*�� �:7��� 	1 

5�8`17�2 �K�� 0�1�23  .0�1�23/DP0�1�23 � e+5E��� 
	�,,,C � OcDP 	1 a�� G+�� �� ��� ��7�1 e+5E C c] 7T�� $:��� ���� �� 

72��� .   �23 � G!	C H+�	1 $�	XE� Q�58� e�
f ��
�� a�� G+�� 	1 4K	� �J�� 7!� _�5! ���� ��� 5� 0�1��� ��� .  	L� 41�� �� 42�� ���

5�A`1    G�	+ B�	C G!	C ��  .  0�1�23ggISF      Y��� �K� � e+5E��� O.,,  7
E!�� G!	C H+�	1 �	%& �� �� 41�� �� 42�� ��� e+5E C  . ���

0�1�23 �� a�� G+�� 	1 �7! *�� 
� 2 $;�5� 
	�ggISF ?cDP ?,O.C Y��� � O.,, G>1 5�8`1 0�1�23 �� ?5hC�7; 
	�� /DP G>1 

5�8`1      0�1�23 �� ?5hC�7; 
	�� ��� ���1   
	�,/DP ?,DP � \,,]]C G>1 5�8`10�1�23 �� � $K�7; 
	�� ��� ���1   
	L�^DP ?OcDP ?

OOISF  ?O.ISF   � ,,,C   G>1 5�8`1    7! �K�� ��� ���  .       *�� 
� 2 ���� i+	E2 e+� j	��5�      0�1�23 5hC� �� a�� G+�� 	1 �7!    GL>1 	L�

5�8`1    G�5: ��5K �+	�� 
	�5�kE�  .     0�1�23 ?7
U�� 5A��� G!	C H+�	1 ��bW� 5hC�7; 	�     �� � 7L2��� �	�L2 �� ��� ��L� � 	L�� 4� $ �J�

    G�	+ B�	C ��A ��*�� $K�7; 4� G��	<; e+� ��	%& G!	C H+�	1 .0�1�23ggISF �� 4L2�� �5W� � e+51l	�  H+�	L1 ��    5LA��� GL!	C 

 ��� ���� 7
U�� .�� 5m2 4� ?a�X>1 e+� �� �7�N G�� 4� i+	E2 �� ��	UE�� 	�0�1�23 G�C 
�5� I�	
� �	�� 4C 7��   n+�5L! �� 4L��C 
	�

7
U�� 5A��� �� ?5=	; 4�J	o� 	� 4�	��� �	� �7!	�.

�3��
	�
7��� :�	1 ?925�:+2 $;�5� ?��� ��� ?	�� ?G!	C H�5W� � ?� 

4�7X�

     ������  �!	"�#	 ��$ %&' (
�� )%* �+' ,- �./
 0' 1'�23 4�5
-

          67 �8 
%* 0$ �.'9 %&' :;-�  ,- <	 �= 0#2$ >"/�?=    0�$ :@�?  

    A#B ,�
 )%* � � �  C  D�E' :&FG-   � "=��HIJ
    ,- �K�8 
� 

               � CE�	�
 "�K
 L=��8 M�B�$ "�K
 (
�� )%* L=�8 N	�*

  C  (�H3 CE	-,  �%K)��  >��   � �� .(      �	
��
 PH�HF
 QH
�
 P	"$

C��3R	� ,- C=���39 4S2�?��  ���K�8 � (���H3 C#	T%��G%	SH� U���=

V=    LH�� :$�5 �-�HHW
 PH/X       ��Y- ZH�[  C�/H$)�� .(  1�'�23

     C�  "/2$ ,�
 C=�H3 ��H=�        \�H
%'T �HY�?�; �� - >"�K�$  U��=

     �Y- �����  ,�
 )%* 0$ ]2�^  .V=    PHHF
 
� � � L@' PH/X

� .
�
 0$D�.�_- C�F/_ (�!E'-� >U,
��E8 ("#E'-� >��
�`' a7_- � �B-
, 
�HE'-� � U��8� U%bE'-� >"K
- CY�/K
�8 N$�Y U%bE'-� QH

* :  �?� >��`
�#  )%c? C#H'���#G- :sabzalian@ag.iut.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

���

          C  ,�
 )%* ,- LH$ 1'�23 4�5
- �d8- %&' (
�� )%* "K�$)� .(

    -�  e	�?
 Q`Y � � L	-S�-      C�  1�'�23 %&' ]2�^  :;  ����3

)�  >�  >��  >��   � �� .(         L=��8 N	�* ,- ,�
 )%* � � � L	-S�-

     -Sf- "HG%
 � "K
 U-�$ �_��U     -
 )%g�[  ��#2&B >��#2&B 

 C  L=�8"=� .    �K�8 �	
�
 >h�[G PH&= 0$   0�$ 4��!/=��, U�=

      C  (�-� iHf�
 ��EH$ ��#2&B "HG%
 :HG�   "'%�K)�  >�  >�  >��  � 

�� .( 8 :$-    4�3 C

-�; V	T
 U-�$ -
 �,�
 (
�� )%* P	��& �


     �
-S3 ��Y C

-�; V	T
 U-�$ -
 �,�
 (
�� )%* P	��EH$ �

��8)�( .                ��$ >4��3 � )"��F  >���Y N*��/  
� 08 �%&' D�H$ U�

�HIJ
             �,�
 (
�� )%�* j�I � -%= U� � L	-S�- � �K�8 
� 

 C  L=�8"$�	.   �$ �HIJ
        �
 �K�8 (
�� )%* �K�8 
� 3: C�=�

 (�
%8 SH' C  �
  ���3)� .(       D-
��#&= � C8k%X L	� ,9 
�)�� (

�HIJ
            ��
 05�Y D"K :	%* C'� , 02_�� L=�8 MB�$ �K�8 
� 

   "	��3 :3 PHG�- 
%.l .         %�&' :;-�  �
%I�$ -
 � - P	- :HG� :$-

  �
-�; �$ (�H3       (��H3 P����3 
-��5 � m%�2n  "�; ,- LH�$ U�=

     ���8 D�H$ C

-�; 
�E� �[
)�( .       �
-S�3 D-
��#&= � A$%�G

    �$ 08 "'�%&' �HIJ�
        ��$ (��H3 CE�	-, "�K
 :�;-�  >��K�8 
� 

        C�$%�*
 "	"�K L/�
 � D��?�$�
 :	-�- 4�3 
�H?$ U-%= Z	-�K

 C  �
%I�$             ���#2&B 
� �H!&E�X L=��8 D9 0�bH�' 0�8 "	�&'

C "K�$)��( .    D-
�#&= � C8k%X)�� (    08 "'��8 �
-S3 �HIJ�


     �; 0f
� L	-S�- � �K�8 
�       PH�G�- 
%.l C'� , 02_�� -%= �
-

      C�  L=�8 -
 C3"HY
 �
 :3 "�=� .        ,- -
 U��E�H$ ���#2&B ��.'9

 �K�8 �	
�
              e�&b
 0�$ -
 D9 � "�'�
�9 �Y� 0$ 4�!/= ��, U�=

          "�'�-� �`?�' CE	�
 "K
 (
�� 
� ��EH$ <EI (��  .  ���FG�n 

        CB-
, �k%g[  ��#2&B U�
 �K�8 �	
�
 �o-)�  >�  >p   � �� (

 C  D�E'    �$ 08 "=��HIJ
  �K�8 
� >    C  L=�8 0'-� ��#2&B  "�$�	 .

   D-
�#&= � A$%G)�� (-,- 0$ 08 "'��8 �
-S3U �= � �
 �  0���= 

�HIJ
         �K�8 �	
�
 PHG�- 0$ �`?' �K�8 
� )q� U� (   ���#2&B >

0'-� 1'�23    PH$ �p�   �
 ���    C�  L=��8 
��#= 
� 4�3%2H8  "�$�	 .

    D-
�#&= � C?G9)� (    ��#2&B L=�8 SH'      0�bH�' 
� -
 0'-� �HIJ�


"'��8 �
-S3 V	� Z	-�K �[
 �K�8 
�.

               U%�&' :�;-�  )%�* C$��	,
- U-��$ 4,k rI��K 0�K�3 
�

]2�^ >   �%$ ,�
 �-"F
  .           ��
 "�K Q`Y %&' �$ � � ��EH$ V.Y � -

4�30H`K �.f 
� �?^' U�=  C�B-
, D�=�H3 %&' � "K
 U,�Y

       ��	��� �
%�_ � � ,- (����Y- �$ .    � 0�$ 0��`G-      �-��o- �%�f� :�HG

 C�/F   rI���K P�	- >:�� -%B �	��Y � ,�
 )%��* 
-�  0��$ S��H' ��=

   "K 0��s- C

-�; U�=";-� . ���EH� ,-      � 0�	Sb
 
� V.  U�=

           ��	 %&' �B�Y ,- (����Y- >CB-
, D�=�H3 C'T%�'9 :;-�  :H2[


         CG-%�  U%&' 02;�  �� PH$ �"  )%* t%#F U-�$   ]H�_%
 

     - (�%$ CB-
, D�=�H3 %&' ���EH��Y . \H
%'T P	-�$�/$   ��$ C	�=

             %�&' �B�Y "	�$ CG-%�  U%&' (
�� �� PH$ C'k%* �"  )%*

 "/K�$ 0�K-� U��&8 .   ��$
��8 0�8 %&' �B�Y )"  >t�Y- P	- �$

       D-
�#&= � � �= ZY%
 �
-� U��EH$)�q (     D-��!$����9 �
%�  
�

"	��3 ��./EH� .

f (T).f (P)
D
=

1

    u%� )"  
�f(P)   � f(T)          � � � � ,�
 )%* ,- CF$-%
 QH
�
 0$ 

D       ��
 ��K�8 ,- ,�
 �-"F
  :�3 C�=� C�   "�K�$ .    >0�	�� P�	- ��$

\��H
%'T U-
-� U%��&' 0��2;�  �� D���H  C'k%��* (
�� ���$ C	���=

   C  U��&8 %&' �B�Y"/K�$ .       )%�* � �� � ��$ %&' �B�Y 0n$-


 0��b'%	 
� ,�
)� ( �	%��Y �)�p (���Y- ("��K (�-� D�E��' S��H' .

 �s�; 0FG�n        \H
%'T ,- U�-"F
 �HY�?; PHHF
 
%+/  0$ U�=

1'�23             0�$ >,�
 )%* � � � 0$ 0Y%8 C2[  (�%
 ,- ("K <H#�
 

     \H
%'T � �K�8 �	
�
 m�^�'- 
%+/        
� ��K�8 Q�Y�/  U��=

"	��3 -�f- �s�; 0FG�n  �$ 0$�E  Z	-�K.

q�� � ����	�

 )���Y 
� L	��� ,9  C��B-
, U���=�qv�� � ��v�q 0��B
S  
� 

#E'-�       ��8 L	-
9 �$ D�.�_- C�F/_ (�!E'-� U,
��E8 (" U�=

        j%2$ a�* QG�5 
� 
-�#
 0Y �$ ("K ��I     C���g�
 :� �8 U�=

"��K 4���b'- .   in��Y 
���.X ���$ ���K�8 �	
���
 >C2��_- 
%�8����

)q�/�q/�� > �/q/�q >q/�/�q >�/�/�q (  >C����B�� 
%�8������ �

   �$ \H
%'Tq�   inY )��          C�2[  (�%�
 ,- ("�K m�^�'- \H
%'T 

 0��Y%8 (
�&��K ���[
 U���=�DP >�DP >�DP >q�DP >pDP >

�qDP   >�pDP   >q�DP   >�DP?q�ISF   >��ISF   >qqISF   � 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�

��p

��ISF?���C?���C?���C?�q�C?���C  ������C (

j-
- \H
%'T �$ (-�&=q����%$ "=�K D-%/B 0$ .

           0�Y : �K CE	� ,9 ��8 �= >
�$ 
-"@  D�%$ ��"[  :HG� 0$

     9 
� 08 �%$ �K�8 ]	�
  D��   02_�� 0$ 0
%$ �C�'�Y    0��K�8 ��� 

"K . ]	�
 02_��     �!	"#	 ,- �K�8 U�=�� C�'�Y  �%$ ��  .  �= 
�

       N&B 
� 
�$ �� �K�8 0n@'� C�'�Y         02�_��7$ � "�K 0��K�8 �� 

  ���3 �
%_ U
�H$9 .U
�H$9      
-�@��Y- D� , �
 �=)   0�2;� q    ��
 �

C3�$ (  �=�   �
 �  <	 ,�
            A�� D9 ,- � "�K 4��b'- 
�$  D-
�� 
�

     t�Y- �$ CE	�
 "K
��� C2H            "�K
 D-
�� C�* � ��H^`
 ��� 

    t�Y- �$ CE	-,��C2H        t7�8 ��H^`
 <�E�
 ,- ��H^`
 ��� A

 "	��3 4�b'- .  0�w=�H3 :� �8 
-�@�Y- ,- A�   0�2;�  
� � ��=�v�

   "	��3 4�b'- </
 C3�$ .         ���8 ��= U-�$ %&' :;-�  x%5� �	
�


        S`Y �
 �K�8 ,- ,�
 �-"F
 : �K  D"K) D"K S`Yp�  :�8 "_
� 

0
%$  ��8 �= U�=(    N`* �	�
 >)        U��.�'- 
� N�`* 0�'-%f ("=�E 

    
� C2_- 05�Y��  0
%$ "_
�   ��8 �= U�=(  >��   "_
� :3C=�

) :3 y��I   
� �=��   N`* ,- "_
�     ���8 ��= U�= (   C3"H�Y
 �

  <	T%G%	SH�) 
� U�
, 
�o9 ("=�E p�  N�`* ,- "�_
�    ��= U��=

��8 ( "	��3 PHHF
 .     ><	T%G%	SH� C3"HY
 02;�  
��     0�$ 0�
%$ 

        P�	- U�
 � "�	��3 �K-��$ j�I inY C#	�S' ,- C���g
 
%*

0
%$      (,-"'- 0
%$ 
� 0'-� D,� PH!'�H  �= "K U�H3 .     �"�  )%�* 
�

    (�!�?��	- 
� -%��= 0��'-,�
 U��� � �d8-"��; � :5-"��; >L	��� ,9

 (,-"'- CY�/K-%= "K U�H3 .       �B��Y 0$ ,�
 )%* PH!'�H )DL ( �

    1/H2?�H8 U��./E�H� ��
 Z�Y%
)�� (  "�K 0`�Y�[  .  PH!'��H 

 :5-"���; U����=� �(Tmin) �d8-"���; >)Tmax(0'�`���K �  U,�


)Tmean( C�'����Y 0���f
� 0���$   ����=�HW�  P���	- e���$�  >�-����3

)Tmean2?Tmax2 ?Tmin2?DL2 (:_�; �   
� ,�
 )%�* m��s

   0'�`�K U�� � PH!'��H  U,�
)DL*Tmean((
�� 
�    U%�&' U��=

  $ �+' �
%     "	��3 0`Y�[  \H
%'T �= U-� .     
%8��  U��=�HW�  �o-

  %&' �B�Y �$)        >%�&' (
�� )%�* t%�#F RD (     
� \�H
%'T ��=

(
��      02;�  D%HY�3
 ��
 �$ U%&' D%3�'%3 U�= LH� U-  ("�'�


   4�' ,- (����Y- �$   U
� 9 
-S�-SAS )"  "K U,�Y .V=  0�	Sb
 PH/X

(�-� U
� 94�' ,- (����Y- �$ �=U
� 9 
-S�-SAS"K 4�b'- .

r>� � i+	E2

      �
 �K�8 ,- ,�
 �-"F
p�             ��
 D"�K S`�Y � D"�K S`�Y "_
� 

    0$ 05�Y CG%* "K
 x��K   C�/F  
%�*    ��[
 U
-� �HoJ�
   �	
��
 

        ��$ � ����3 
-�5 �K�8 �HIJ�
         )�- ��K�8 ,- ��K�8 
� )q�

"/�Y- (    4
�.X �K�8 �
)� �H
  (    ����	 L=�8) )�"�f� .(  PH�$

     S`Y �
 �K�8 ,- ,�
 �-"F
    0'�`�K U�� � PH!'��H  � D"K  U,�


         ,�
 )%* � � � �d8-"; >� � :5-"; >-%=)  )�"f� (V= U"�'�


   ("=�E  C2 �8"K .            >:5-"�; U��=� � L	-S��- ��$ 0�8 U
%* 0$

 V= � PH!'�H  � �d8-";    ��
 ,�
 �-"�F
 >,�
 )%�* L	-S�- PH/X

     ����	 L=��8 D"K S`Y .    ,�
 )%�* �HoJ�
       ,- (
�� )%�* ��$ U

    S`Y �
 �K�8           ��$ ��HW�  P	- D�%$ (-�&= 6k�&�;- � �K-"' D"K

           �Y- ("K (
�� P	- )%* 
� D9 �G�I� MB�$ C	� � U�=�HW�  .

 :��$- ����FG�n  
�)� ( 
��� %
 �)�� ( -%��= U��� � �-���HHW
 S��H'

V. P	�
  PHHF
 : �B ("//8           D"�K S`�Y ��
 ��K�8 ,- ,�
 �-"F


 0�I�/K"K .

         "�K
 x���K �
 D"K S`Y (
�� )%* L=�8       ��$ 05��Y CG%�* 

       V= � � � �d8-"; � :5-"; >PH!'�H  L	-S�-      )%�* L	-S��- PH�/X

 0'�`��K PH!'���H  S��H' � ,�
 ��� � U,�
V��=U"��'�
 �-� D�E��' 

))�"f� .(          
� "�/2$ ,�
 D�=�H3 %&' (
�� D"K (�
%8 �$ z	��' P	-

         � � L	-S�- � "/2$ U�=,�
 �$ �
%I�$ �o-V= 1�/=9  ��Y-  .  U�� �

   P	- �$ (�7B k�$        (�H3 C

-�; ,�H' PH �
 N	�* ,- 08)   ,�
 0f
�v

"K
 (     C  %&' :;-�  x%5� e	�?
 MB�$       L	-S��- N�	�* ,- >�%�K

                 0�bH�' 
� � C�$%�*
 L/�
 ,���$ M�B�$ SH' u�F
 � �H^`
 D-SH 

      C�  (�H3 %&' :;-�  C=�
%8 Q`Y   �%�K)q .(    :�$- 0�FG�n  
�)� (

     �K�8 
� � � L	-S�-�HIJ
     �
 )%* �$ N*�/  
� U   MB�$ >0$�E  ,

    "	��3 �,�
 (
�� )%* L=�8 .   \�H
%'T PH$ ����
    �
%�  U��=

            05��Y CG%�* "K
 x��K �
 D"K S`Y ,- (
�� )%* �+' ,- 0FG�n 

C/F    �%`' 
-�))�"fq .(      A�#B ("�/=� D�E' x%s%  P	-  :�&FG-

\H
%'T 0$�E C  ,�
 )%* � � � 0$ �="K�$ .

         �
 05�Y CG%* "K
 x��K ,- (
�� )%* �	�
 � N`* �	�


   �
 N`*��   "_
� :3C=� �$ �HIJ
 )�- �K�8 ,- �K�8 
� )q�

"/�Y- (    4%Y �K�8 �
)q �-��I  (     ��$ � >L=�8 �HIJ�
    
� ��E�H$ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

���

��7@, . �+	�� 
	�5�kE� ?��� ��7�1 e�V2	��)�E2	� 4@����5: ( ��� ��� �)G�	� (���� ��0�1�23 � 2 D�EF� 
	� 925�: 
	�

!	� H+�	1 ��GD�EF� 
	�,

,�
 )%* � � PH!'�H � � �d8-"; � � :5-"; U%&' :;-�  
� ,�
 �-"F
 �K�8 �	
�


 �
 �K�8p� %D"K S`Y

�p/�q �/�q �/�� �/� �/�� a q�/�q/��

�p/�� q/�� �/qq �/� �/�� b �/q/�q

��/�� �/q� q� �/�� �/� c q/�/�q

��/�� �/q� �/�� �/�p �/� d �/�/�q

`Y05�Y CG%* "K
 x��K �
 D"K S

qq/�� �/�� �/q� �/p p/�q a q�/�q/��

��/�� �/�� �/q� q/�� �/q� b �/q/�q

�q/�� �/q� �/�� �/�� �/q� c q/�/�q

��/�� �/q� �/�� �/q� �/qq d �/�/�q

N`* �	�
 �
 05�Y CG%* "K
 x��K

��/�� q/�� �/q� �/�� �/q� a q�/�q/��

��/�� �/q� �/�q ��/�� �/�� b �/q/�q

��/�� p/qp �/�p �/�� �/�� d q/�/�q

��/�� �/qp �/�� �/�� �/�p c �/�/�q

 �
 N`* �	�
�� "_
� :3C=�

�/�� �/q� �/�� �/�� �/�� b q�/�q/��

�/�� �/qp q/�p �/�� �/q� c �/q/�q

�/�� �/q� �/�� �/q� �/qq d q/�/�q

q/�� p/q� �/�� �/�� �/�� a �/�/�q

�� "_
� :3C=�<	T%G%	SH� C3"HY
 �
 

�/�� �/qp �/�p �/�� �/q� c q�/�q/��

q/�� �/q� �/�p �/q� q/qq c �/q/�q

�/�� �/q� �/�� �/�� �/q� b q/�/�q

q/�q �/�� �/q� �/�� p/�� a �/�/�q

� .F  ����
 "5�� >"/�?= j��E  |�; <	 U-
-� 08 U%&' (
�� �= 
� D%�Y �= �-"B-C/0/ -� "/X D% ,9 t�Y- �$ U
� 9 
-� 
� P#'-� U-

 )�&�;- inY�C  "_
� "/K�$.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�

���

 ��7@O.0�1�23 4<+	X� � 2 D�EF� $;�5� �� 4�J	o� ���� 
	�,

\H
%'T �
 �K�8

D"K S`Y

 x��K �
 D"K S`Y

05�Y CG%* "K


 CG%* "K
 x��K

N`* �	�
 �
 05�Y

 �
 N`* �	�


�� "_
� :3C=�

�� "_
�:3C=� �
 

<	T%G%	SH� C3"HY


 j-
-q���ap/��ap/qpaq/��fg�/q�ap/q�

C���a�/��a�/qpa�/��g�/q�a�/q�

C���a�/��a�/qpa�/��c-g�/qpa�/q�

C���ap/��a�/qpa�/��ab�/q�a�/q�

C�q�a�/��aq/qpap/�pefgp/q�a�/qp

C���a�/��a�/q�ap/��a-eq/q�a�/qp

C�����aq/��a�/q�ap/�pefg�/qpa�/qp

ISF��a�/��ap/qpa�/��a-f�/q�a�/q�

qqISFap/��ap/qpa�/��efg�/qpa�/q�

q�ISFa�/��a�/qpaq/��efg�/q�a�/q�

��ISFaq/��aq/q�ap/��a-f�/q�a�/q�

�DPa�/��aq/qpa�/��b-g�/qpa�/qp

�qDPa�/��a�/q�ap/��ab�/q�a�/q�

�pDPap/��a�/q�aq/��efg�/q�a�/qp

q�DPaq/��a�/q�aq/��g�/q�a�/q�

q�DPa�/��a�/qpa�/��abc�/q�a �/q�

�DPa�/��a�/q�a�/��a-g�/qpa�/qp

�DPaq/��a�/qpa�/��a-f�/q�a�/qp

pDPa�/��a�/qpa�/��a�/q�aq/qp

�DPa�/��ap/q�aq/��ab�/q�ap/q�

� .         C/F  ����
 "5�� >"/�?= j��E  |�; <	 U-
-� 08 D%�Y �= �-"B-0/ -� "/X D% ,9 t�Y- �$ U
� 9 
-� )�&�;- inY 
� P#'-� U-� "_
� 

C "/K�$.

    ���	 L	-S�- �K�8)  )�"f�.(         ,- (
�� )%�* �-��HHW
 "�'�
 

            �d8-"�; U� � �-�HHW
 �$ N`* �	�
 �
 05�Y CG%* "K
 x��K

     0'�`�K U�� � PH!'�H  �   V�= � U,�
       ,�
 )%�* PH!'��H  PH�/X

V=1/=9   �%$ )  )�"f� .(         U�5��$ Z�Y%
 0����	 4�b'- 0FG�n  
�

)� (  SH'�HIJ
            "�K
 x���K (
�� )%�* L=�8 Q`Y �K�8 
� 

    ̀* �	�
 �
 05�Y CG%* "	��3 N .     � � >U� 0FG�n  
� V�.  P	��


      "K �8} (
�� P	- )%* L=�8 : �B .   \�H
%'T PH�$ ����
  U��=

                 ��
 05��Y CG%�* "�K
 x��K ,- (
�� )%* �+' ,- 0FG�n  �
% 

  C/F  N`* �	�
   �%`' 
-�)  )�"fq .(CG�      �	
��
 :�$�@�  �-�o- 

                ��
 05��Y CG%�* "�K
 x��K ,- (
�� )%* �$ \H
%'T � �K�8

 N`* �	�
     )�&�;- inY 
� �  C/F  "_
�  �%$ 
-� .\H
%'T U�=

���C >��ISF >�qDP >q�DP � �DP  )�- ����K�8 �	
���
 
� 

   \�H
%'T � P	��EH$ j-
- U��=q��� >�q�C >�����C >q�ISF >

��ISF   � �DP        \�H
%'T � 4%�Y ��K�8 �	
�
 
�   U��=���C >

�����C  >�pDP   � �DP   )%�* P	��&8 4
�.X �K�8 �	
�
 
� 


 (
�� P��	-  "��'�%$ -
-� -) )�"��f� .(  0��$  C��  ���+'  "��Y


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

�p�

��7@-.0�1�23 �� a�� G+�� 	1 4K	� �J�� 7!� _�5! 7!� ���� ��� 5� 0�1�23 � G!	� H+�	1 $�	XE� 58� 925�: 
	�,

�K�8 �	
�


� � q �

..............................................N`* �	�
 �
 05�Y CG%* "K
 x��K................................................. \H
%'T

�/�� f-i �/�� hi �/�p d-h �/q� ab  j-
-q���

�/�� f-i ��/�ghi �/�p d-h �/q� a C���

�/�� f-i ��/�e-i �/�p d-h �/q� ab C���

�/�� hi ��/�ghi �/�� c �/q� ab C���

�/�� f-i �/�� hi �/�p d-h �/q� ab C�q�

�/�� f-i ��/�e-i �/�� cd �/q� ab C���

�/�� hi �/�� hi �/�p c-g �/q� ab C�����

�/�� c-g ��/�e-i �/�p d-h �/q� ab ISF��

��/�cde ��/�i �/�p c-g �/q� ab qqISF

�p/�c-g �/�� hi �/�p d-h �/q� ab q�ISF

��/�cde �/�� hi �/�� c �/q� a ��ISF

�/�� f-i �/�� hi �/�� c �/q� ab �DP

�/�� c-g ��/�i �/�p d-h �/q� a �qDP

�/�� hi ��/�e-i �/�p c-g �/q� ab �pDP

��/�d-i ��/�ghi �/�p c-g �/qq b q�DP

�/�� f-i ��/�ghi �/�p d-h �/q� a q�DP

�/�� hi ��/�ghi �/�� c �/q� a �DP

�/�� c-g ��/�e-i �/�p d-h �/q� ab �DP

��/�cde ��/�ghi �/�� c-f �/q� ab pDP

��/�cde ��/�ghi �/�p c-g �/q� ab �DP

� .-C/F  ����
 "5�� >"/�?= j��E  |�; <	 U-
-� 08 U%&' 02;�  �= �-"B "/X D% ,9 t�Y- �$ U
� 9 
-��0/ - inY 
� P#'-� U-

 )�&�;-�C  "_
� "/K�$.

A#B:&FG-\H
%'T �����  U�=  U��=��ISF >�DP � ����� C

�K�8 �	
�
 
�C  :$�@�  �o- ,��$ �2B ]2�^  U�="K�$.

 W
 CY
�$              ,- (
�� C�* �� � � ,�
 )%�* U��=�HW�  �-��HH

    �
 N`* �	�
��   "_
� :3C=�)   )�"f� (     "�'�
 08 �-� D�E'

        C	� � U�=�HW�  L	-S�- �$ (
�� P	- L=�8V=1/=9   �%$ CG�  �$ 

       "'�
 ,�
 )%* L=�8 � L	-S�-V=!/=9     �-"�' D�E' C)  )�"�f

� .(   C  D�E' x%s%  P	-    � � 08 "=�V.  P	��
      �$ �o%�  :� �B  �

 C  (
�� P	- )%* �-�HHW
"K�$ .\H
%'T PH$ ����
   �
%�  U��=

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�

�p�

           ��
 N�`* �	�
 (
�� )%* �+' ,- 0FG�n ��    "�_
�  :�3 C�=�

C/F    �%$ 
-�)  )�"fq .(\H
%'T  U�=���C   � q�DP   � P	��&8 

\H
%'TpDP           ��
 N�`* �	�
 ,- ,�
 �-"F
 P	��EH$ ��   "�_
� 

:��3C��=�"��'�-� ~�g���I- �%��I 0��$ -
  .�����
 �%��f� PH��$ �

\H
%'TA#B �!'�H$ >U%&' 02;�  P	- 
� �=:&FG-  ������  U�=

\H
%'T      ,�
 )%�* � � � ~%gI 0$ CnH[  : -%B 0$ �`?' �=

C "K�$ .

   �K�8 �	
�
�HoJ
  C/F  
�H?$      (
�� )%* �$ U
-���  "_
� 

:3C=�    �K-� <	T%G%	SH� C3"HY
 �
  .      ��$ 08 U
%* 0$ �HIJ�


    (
�� P	- )%* >�K�8 
� ���	 L	-S�-) )�"f� .(  )��; P	- �$

          C�/F  U
�� 9 |7��I- 4�� � )�- ��K�8 �	
�
 
� U
-� ("�	�

"E' .          >:5-"�; L=��8 "�'�
 ��$ (
�� P�	- )%�* L	-S��- "'�


  0'�`K PH!'�H  >�d8-";       ,�
 )%* PH!'�H  � � � U,�
V= 1�/=9

C   "K�$))�"f� .(    C	��b'9 ,-     C�&' 
��+�'- 0�8  (
�� )%�* ��


  4�&
-:3C=�        ��[
 <�	T%G%	SH� C3"HY
 �
  �HoJ�
    ,�
 )%�* 

 ("��//8 PH��HF
 D-%��/B 0��$ ,�
 )%��* ���Y- P��#&  >����H3 
-���5

        "K�$ (�%&' 0Hf%
 -
 (
�� P	- �-�HHW
 C	� � U�=�HW�  . ����


 \H
%'T PH$          (
�� )%�* ��+' ,- 0�FG�n  �
%�  U��=��  "�_
� 

:3C=�C/F  <	T%G%	SH� C3"HY
 �
  �%`' 
-�) )�"fq.(

  �$�HIJ
        )�- �K�8 �	
�
 ,- �K�8 
� )q� "/�Y-  (  �	
�
 �


  4
���.X ���K�8)����H
  (   �����	 L=���8 0��
%$ 
� 0��'-� D,�

))�"f� .(       0
%$ 
� 0'-� D,� L=�8 "'�
)  )�"f� (    "�'�
 ��$

   4%Y �K�8 �	
�
 �
 � � CE	-S�- V�= 1�/=9 �%�$  .  ��$ �HIJ�
 
� 

      -%�= U�� � L	-S��- � 4%Y �K�8 �
 )�- �K�8 ,- �K�8 
� � 

  �-%��  )���@�'- ���_�� >(���H3 U"��K
 (
�� D"��K (���
%8 0��bH�'

  0'-� 0$ US�/Y%��     
� 0�'-� D,� � 0�
%$ 
� 0'-� �-"F
 >("K V8 �=

   �Y- (�%&' ��- 0
%$ .         L=��8 �%�f� �$ 4
�.X �K�8 �	
�
 
�

     A�!  ��9 ���?3 � U
�%� j"H�Y x%HK 6k�&�;- >-%= U� �

   > 1'�23C2BV�
   (
�� )%* L	-S�- U�=      L=��8 M�B�$ >U%&' 

    "	��3 0
%$ 
� 0'-� D,� .   D-
��#&= � j
���)�� (   �
-S�3 V�=

              ,%�/8-��'9 U
��&H$ x%�5� ��$ 1'�23 4�!/= �	� �E8 08 "'��8

 �Y- (-�&= .    
� %
 0FG�n  
�)�� (       ���#2&B S�H' D���Y�"/= 
�

    �o- 
� 0'-��HIJ
    ���	 L=�8 �K�8 
�  .       -
 �� - P�	- :�HG� U�

    
%8 � -%= U� � L	-S�-           ��o- 
� "�K
 :g�� D"�K (� �HIJ�
  
� 

  �%&' D�H$ �K�8 .  \H
%'T PH$ ����
       ��+' ,- 0�FG�n  �
%  U�=

 C��/F  0��
%$ 
� 0�'-� D,�  �%�$ 
-�) )�"��fq .( \��H
%'T��ISF

$     j-
- V5
 � P	��EHq���     %$ 
� 0'-� D,� P	��&8     �%I 0$ -
 0


   "'�-� ~�g�I-))�"fq .(   \�H
%'T��ISF      ��K�8 �	
��
 
� 

%��Y � )�-    4���&
 PH��$ 
� -
 0��
%$ 
� 0��'-� D,� P	�
k���$ >4

\H
%'T       �%�$ -
-� 0FG�n  �
%  U�=)   )�"�f� (      0�8 �-� D�E�' �

   \H
%'T �	�Y 0$ �`?'        C�  "�HG%
 U�
k��$ ���#2&B �= "�/8 . 
�

     \�H
%'T SH' 4�� �K�8 �	
�
 U��=q�DP  >�����C   � ��ISF

 "��'�%$ -
-� -
 0��
%$ 
� 0��'-� D,� P	��E��H$ .�8 �	
���
 
� ���K

 \H
%'T >4
�.X   C/F  U
� 9 |7�I- �=      ���_ P�	- �+' ,- U
-�

"/�K-"' .                ��K�8 �	
��
 
� 0�8 ��Y- D9 �!'��H$ x%�s%  P�	-

  QY�/ ) "/�Y- �I-�- (\H
%'T  C  ��#2&B�� U�=   :H?�'��� "/'-%


      �E8 
� � - >"/=� ,��$ -
 �%I U�= �HIJ�
    Z	-��K :�HG� 0�$ U

 -
 �%��I :H?��'��� ,����$ ���H2$�5 >Q��Y�/ �' P	-�$���/$ � 0���K-"'

 C/F  |7�I-  \�H
%'T PH�$ U
-�     0�
%$ 
� 0�'-� D,� ��+' ,- ��=

C&' ("=�E ���3 .

�7�0�1�23 � 2 G�5� 
�	�925�: 
	�

   CY
�$ �$�HoJ
       �B��Y U�
 �$ ,�
 )%* � � � U%f U�=�HW� 

 \H
%'T %&'           
� %�&' �B��Y 08 "K r^E  0FG�n  �
%  U�=

\H
%'TU�=��ISF>�q�C   �      ~%g�I 0�$j-
-q���   � �DP

      �[
 >C2 �B �= ,- LH$�HoJ
       0n$-
 � ���3 
-�5 �d8-"; U� � 

      �K-� 
%8�  �HW�  �$ CnI) :#�K� .(     C�  ��+' 0�$    0�8 "�Y


   \H
%'T 
� %&' �B�Y j-
- U�=q���   � �DP    U��E�H$ L/8-� 

        C  D�E' �%I ,- V&	S8�  U�=� � L	-S�- 0$ �`?'"=� .6k�&�;-

 \H
%'T P	- 
� �=           L/�
 ��[
 ��E�H$ >k��$ U� � 0$ �
%I�$ �o- 

                L=��8 ��.'9 %�&' (
�� )%�* � 0����3 
-�5 C

-�; � C�$%*


C "$�	 .             ��o- 
� (��H3 %�&' �B�Y L	-S�- 0Hs�� �$ x%s%  P	-

     k�$ U�=� � �$ �
%I�$V=1/=9 C     "�K�$)� .(     
� %�&' �B��Y

  \H
%'TpDP   �[
 �HoJ
        � ����3 
-�5 �d8-"; U� � 4�� D-%
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

�pq

��7@\.0�1�23 41�� �� 42�� ��� e�V2	�� G!	� H+�	1 �	%& �� 925�: 
	�,

�K�8 �	
�


\H
%'T�q��

...................................................... 0
%$ 
� 0'-� D,�)4�3......................................................(

 j-
-q����/� iq/� fgp/� bc�/� a

C���p/�� hi�/p g�/� bcd�/� a

C����/�� f-i q/� efg�/� ab�/� a

C����/�� ghi�/�� d-g p/� cd�/q a

C�q��/�� efg�/� efgp/� cd�/� a

C����/� i�/� efg�/� bcdq/� a

C������/q� bc�/�� a�/� bcdp/� a

ISF���/qq abq/�� a�/� cd�/q a

qqISF�/�� ef�/�� b-f �/� cdq/q a

q�ISFq/�� ef�/�q a-d �/� cd�/q a

��ISFp/q� aq/�� a-d �/� a�/� a

�DP�/�� fg�/�q a-e �/� cd�/� a

�qDPp/�� fgq/�� c-g �/� d�/� a

�pDPq/q� bc�/�� abc�/� bcd�/� a

q�DP�/q� bcp/�� a�/� cd�/� a

q�DP�/�� efgp/�q a-d �/� cdq/� a

�DP�/�� fgh�/�� a-e �/� cd�/� a

�DP�/�� cd�/�� ab�/� bcd�/� a

pDP�/�� cdp/�q a-d �/� bcd�/q a

�DP�/�� de�/�� b-f �/� bcd�/� a

PH!'�H ��/����/���q/��/�

�.C/F  ����
 "5�� >"/�?= j��E  |�; <	 U-
-� 08 D%�Y �= �-"B-0/ -� "/X D% ,9 t�Y- �$ U
� 9 
-� )�&�;- inY 
� P#'-� U-�

  "_
�C"/K�$.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�

�p�

$6!, .0�1�23 �� a�� G+�� 	1 �7! *�� ���� ��� �� 5h��7; 
	�� 	� � 2 G�5� s	�1��� 
	cDP ?ggISF t��� ?O.,, � ,O.C

$6!O.0�1�23 �� a�� G+�� 	1 �7! *�� ���� ��� �� 5h��7; 
	�� 	� � 2 G�5� s	�1��  
	�cDP ?ggISFt��� ?O.,, � ,O.C

RD= �����p�q/� + ���p�p/� Tmax R ��/�= 2

��/�= qRTmax������q/� + ������/�= RD

RD= ����p���/� + ���p�/� Tmax R ��/�= q

RD= �������/� + �������/� Tmax R �q/�= q

 5hC�7; u	��)�E2	� 4@����5:(

���/�

���/�

���/�

���/�

�� �� �� �� 	�

DP5
ISF66

2811اراك 
C128

�5
�

 �
 2

 G
)

��
� 

��
7�

1 b
W�

(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

�p�

$6!-.0�1�23 �� a�� G+�� 	1 �7! *�� ���� ��� �� $K�7; 
	�� 	� � 2 G�5� s	�1�� 	�
-DP � ,-,C

$6!\ .0�1�23 �� a�� G+�� 	1 �7! *�� ���� ��� �� $K�7; 
	�� ��� ���1 	� � 2 G�5� s	�1��	�
,DP ?,/DP � \,,]]C

       �K-� CnI 0n$-
 
%8�  �HW�  �$) :#�Kq .( �B��Y    
� %�&' 

\H
%'T  U�=�DP   � ���C       �[
 C2 �B �= ,- LH$ �HoJ
   U�� � 

         �-� D�E�' C�nI 0�n$-
 
%8��  ��HW�  ��$ � ���3 
-�5 :5-";

):#K� .(  C  �+' 0$   ,- LH�$ 0$ :5-"; U�=� � L	-S�- 08 "Y


q�Co       \H
%'T %&' �B�Y 
� ��EH$ e	�?
 MB�$   
%8��  U�=

 "K "=-%I .    \H
%'T 
� %&' �B�Y �-�HHW
   U��=�DP  >�pDP

  ������C           D-%�
 ��HW�  Z�Y%
 >U%�f U�=�HW�  �	�Y ,- LH$ 

           �K-� CnI 0n$-
 
%8�  �HW�  �$ � "K �H?�
 � � :5-"; 4�� .

  P��	- 
� %��&' �B���Y L	-S���- M��B�$ :5-"��; U��� � L	-S���-

\��H
%'T "��	��3 ���=):#��K� .( )%��* L	-S���- 0��8 C	���b'9 ,-

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


0�1�23 �� 42�� �56� � � ��+�� 7!� 5� ��� ��� � 	�� 58�925�: 
	�

�p�

 $W!c .0�1�23 �� a�� G+�� 	1 �7! *�� ���� ��� �� ��� ��� e�V2	�� 	� � 2 G�5� s	�1�� 
	�OcDP ?^DP ?OOISF ?O.ISF � ,,,C

 ��7@c . 0�1�23 � 2 G�5� �7���� ��� � �+	�� 
	�5�kE� �� ���	1 ���
� 4� a�� G+�� 	1 �7! *�� ���� �� 925�: 
	�

)�&�;- inY R2 )" \H
%'T

�/�� �/�� RD = -�/����� + �/�����q DL + �/�������q Tmin2 C���

�/�� �/�� RD = -�/���qp� – �/���p��� Tmin + �/������ Tmax C���

�/�� �/�� RD = �/���� – �/���p� Tmax + �/�������q Tmean*DL ISF��

�/�� �/�� RD = -�/������ – �/������� Tmin + �/�����p� Tmax DPq�

��/� p�/� RD = -�/�qq�q – �/��qq� Tmin + �/��q�� Tmax DP�q

              )%�* L	-S��- >�
-� )��`'� 0�$ S�H' -
 � � L	-S�- >,�
   S�H' ,�


C              %�&' �B��Y L	-S��- 
� C	�� � U��=�HW�  ��$ (-��&= "'-%


\H
%'T       "�K�$ 0��K-� L�@' ��= .   \�H
%'T 
� %�&' �B��Y  U��=

qqISF  >q�DP  >q�ISF  >�DP   � ���C �[
 �HoJ
   )%�* :� �B

    
� %��&' �B���Y ,�
 )%��* L	-S���- ���$ � �����3 
-���5 ,�


\H
%'T     ���	 L	-S�- 
%8�  U�=):#K� .(  C  �+' 0$   0�8 "Y


\H
%'T  U�=qqISF   � ���C       L	-S��- 0$ �`?' U��EH$ L/8-� 

     ,- LH$ U�=,�
 )%*q/��   C  D�E' �%I ,- �B�Y "/=� . �HoJ�


          �	��Y %�&' �B�Y �$ ,�
 )%* � � � U�=�HW�   \�H
%'T    
� ��=

)�"f��Y- ("K (�-� D�E'  .

    0f-%I � CK-�-� 0FG�n  
�  
%�)� (  �B�Y >1'�23 U�
 �$

             j-
- 4��5
- 
� N�`* ��	�
 �
 D"K S`Y 02;�  
� %&'q��� � 

�#Y-�`'��    �HW�  �	�Y ,- LH$          �� � �d8-"�; Z�Y%
 >U%�f U�=

                  �-��HHW
 0�$ �`?�' C�nI 0�n$-
 ��$ V�5
 �� �= � "K �H?�


�d8-";  A#B � �   "'�-� D�E' :&FG- .     �%f� 08 "/�K-� 
�.l- �.'9

 A#B P	-  C  D�E' :&FG-        L/
 �[
 (�H3 >� � L	-S�- �$ 08 "=�

                  �"�K 0�$ D9 %�&' �B��Y � 0����3 
-��5 C�$%�*
 � C

-�;

 C  L	-S�- "�$�	 .  L=�R�� 
�        D-
��#&= � P	%�3 U��=)�� ( 
�

 0B
S  Z	-�K        ,- D-��!$���9 4�5
- %&' �B�Y >U-   ��K�8 02;�

�-� D�E' � � �$ CnI 0n$-
 N`* �	�
 �
  .

مو 
ت ن

سرع
)

س ت
عك

روز
داد 

ع
(

 ��� ��� e�V2	��)G�	�(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�������� /  ��	 ! �"
# � $%&)(( /#*�+	,-./

�p�

      
� 1�'�23 �E�8 08 �-� D�E' L	� ,9 P	- ,- :_�; z	��'

  0��$ �`?��' -
 0��
%$ 
� 0��'-� D,� P	�
k���$ (���  "/���Y- ���I-�-

�E8  U�=�HIJ
  �%$ -
-� U .  \H
%'T PH$ 
�     >0�FG�n  �
%�  U�=

��ISF\��H
%'T Q��H
�
 0��$ A���Y �  U���=��ISF >�����C � 

q�DP             "/��K-� ��K�8 �	
��
 P�	- 
� -
 0'-� ��#2&B P	�
k�$  .

V=          \�H
%'T �d8- 
� N`* �	�
 �
 �K�8 U%&' 02;�  PH/X  ��=

  �[
�HoJ
             V.�Y 08 �-� D�E' x%s%  P	- � "K e5-� � � �HW�  

         ��d8- 
� >1�'�23 U%�&' 0�2;�  P	- 
� ,�
 )%* 0$ �`?' � �

\H
%'T    
-�
%I�$ U��EH$ �H&=- ,- �= �Y-  .      z	���' t��Y- ��$

               �d8-"�; "�HG%
 U-��$ "/��Y- ��I-�- ��K�8 �	
�
 >0FG�n  P	-

              0$�E�  C	-%�= � m9 Z	-��K � D�.�_- 
� 1'�23 0'-� ��#2&B

C  0H_%
���3.

��	
�������	UE��

�. 4 >U�5�$ .��p� .     -Sf- � ��#2&B �$ �K�8 �	
�
 �o-U\H
%'T ��#2&B 1'�23 U�= .D�	��CY�/K
�8 0 �'    ("#E�'-� >��B-
, "�K
- 

D�.�_- C�F/_ (�!E'-� >U,
��E8 .

q.0f-%I4 >
%�.
 .��p� .�B-
, C'�`  � )%_-) 4�� �
�!' .(C=�!E'-� ��.f �-
�E�'->D�.�_- C�F/_ (�!E'-� .

�. D >CK-�-�.- . 4 �.
 .0f-%I
%� .���q .  \H
%'T %&' :;-�  �$ ,�
 )%* � � � �o-0B
S  Z	-�K 
� 1'�23 U�= .b   D%�/� � 4%2B 02

 CFH`* e$�/  � U,
��E8p)� :(��v���.

�.U"&[   x >
%�#H' .
 . x � .C#X%8 .��p� .rI�K �$ �K�8 �	
�
 �-�o- CY
�$ -S�f- � ��#2&B >"K
 U�=U  1�'�23 ���#2&B  .

 4%2B 02b  U,
��E8 e	�/_ ���)� � q :(pv��.

5. Able, G.H. 1976. Effect of irrigation regimes, planting dates, nitrogen levels and row spacing on safflower cultivars. 
Agron. J. 68: 448-451.

6. Able, G.H. 1975. Growth and yield of safflower in three temperature regimes. Agron. J. 67: 639-642. 
7. Able, G.H. and M.F. Driscoll. 1976. Sequential trait development and breeding for high yield in safflower. Crop Sci. 

16: 213-216.
8. Alessi, J., J.F. Power and D.C. Zimmerman. 1981. Effects of seeding date and population on water use efficiency 

and safflower yield. Agron. J. 73: 783-787.
9. Clarkson, N.M. and J.S. Russel. 1979. Effect of temperature on the development of two annual medics. Aust. J. 

Agric. Res. 30: 909-916.
10. Cholaky, L., E.M. Fernandez, W.E. Asnal, O. Giayetto and Y.J.O. Plevich. 1993. Safflower (Carthamus tinctorius 

L.) sowing date in Rio cuarto (Cordoba, Argentina). PP: 395-402. Paper presented at the International Safflower 
Conference. June 14-18, Beijing, China. 

11. Goyne, P.J., A.A. Schneiter and K. Cleary. 1990. Prediction of time to anthesis of a selection of sunflower 
genotypes. Agron. J. 82: 501-505.

12. Hammer, G.L., P.J. Goyne and D.R. Woodruff. 1982. Phenology of sunflower cultivars. III, models for prediction in 
field environments. Aust. J. Agric. Res. 33: 263-274.

13. Keisling, T.C. 1982. Calculation of the length of day. Agron. J. 74: 758-759.
14. Lubes, R.E., D.M. Yermanos, A.E. Laag and W.D. Burge. 1965. Effect of planting date on seed yield, oil content, 

and water requirement of safflower. Agron. J. 57: 124-162.
15. Mundel, H.H., R. J. Morisson, R.E. Blackshaw, T. Entz, B.T. Roth, R. Gaudiel and F. Kiehn. 1994. Seeding date 

effects on yield, quality and maturity of safflower. Can. J. Plant Sci. 74: 261-266.
16. Park, S. D., K. S. Park, K. J. Kim, J. C. Kim, J. T. Yoon and Z. Khan. 2005. Effect of sowing time on development 

of safflower anthracnose disease and degree of resistance in various cultivars. J. Phytopathol. 153: 48-51. 
17.  Sinclair, T. R., S. Kitani, K. Hinson, J. Bruniard and T. Horie. 1991. Soybean flowering date: linear and logistic 

models based on temperature and photoperiod. Crop Sci. 31: 786-790.
18. Tomar, S.S. 1995. Effect of soil hydrothermal regimes on the performance of safflower planted on different dates. 

Crop Sci. 175: 141-152.
19. Warrington, I.J. and E.T. Kanemasu. 1983. Corn growth response to temperature and photoperiod: I. seedling 

emergence, tassel initiation and anthesis. Agron. J. 75:749-754.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.31.8
https://iutjournals.iut.ac.ir/jstnar/article-1-926-fa.html
http://www.tcpdf.org

