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max_gen �� x=�
� �	8� $�C.  

                                                 
1. Partial Mapped 

; J9J@ .'���� A 2�!7 �� ��$(����" *�\�&  
?
��D2� c���� +� �8�  >�� ���	D0� B�[�f U�@�G U�
�T ���

B@� I�]o�[.  ?
��D2� $ U�@�G U�
�T 	D60� �$ �U�
�T
)4AK � ��V��� �	�(�� B��= :2H.� ���	D0� ���� 	� � !%%G . $

:� :G �2�� �� $�;�� /�%� B��0K $ 4AK 	D60� �	�)�G  �!%G
�� #!C �	D0� :� �<;� � B��0K ��V��� 	D60� !��0�]o}�o][ .

�D2� ���	
���� ?�(%� $ �B��=�� >�� >
C�$ 	(� $ �� U�
�T ?
�
�� ��@ ���0�  $	��G 7P�0
�� ��	� :%�A� �0�(%� :G $�C

 "V��� � 4AK ���	D60�)I� +� �$�E
@� ��  #�g0� ���
U�%8� :�<C ��� �+�@ ($�C :
5�� .�� �5	V +�  � >���� :G ?���$

:�   � 4AK ���	D60� R�;�� M�0
�� ��	� B��h 	�$��� #$	� �G

��D2� ��	K� $ "V��� $ � ���89� B@� >80� �U�
�T ?

,.�  Y$�+ ���	D0� m��� � !%G $�;�� ?
��D2� ���A
�� ���
$�C ?
��D2� . ���	D0� +� N�%
K�  �� � U�
�T ?
��D2� $�<A� ��	�
�� �Y$�+  U�%8� +� #���»�	� 	��W�  >�� $ 4AK � M$�<� ���

U�
�T ?
��D2� ��	K� «7�[ >�� :� �$	G �$�E
@�  !�2�� +� !�� :G
�$�$ +� �$�E
@� �� �!�!K ,.� 	�  �)!�+�	� :6[�5 ����L ���

 �$�C �!�;%@ #L ��� >�	
A� �)!�+�	� :� B<.� B��0K �����
�)!�+�	� ���$ B��0K ����� +� �$��+ $�!�� :G ���[ $  ���

!%C�� ��� >�	
A� �)!�+�	� :� U�$ � . B@� >80� J��	C >�� $
�+ ���	D0��� 	(� :� 7�[ >�� $ �!C�� �$�$ � Y$  !@

 4AK M�0
�� 4�� 5� � "V��� 	D60� :� ���	� M�0
�� 4��G
�� !%G ��f �6�� :%�A� ���� +� � ?
��D2� !���� . 	)� {�� $

R+���	G +� �$��+ $�!��  $	5 >�	
A� B�E�G +� �$ B�E�G ���$ ��
 !%C�� B��0K)$��+ /�%�(��� >�%& $ � ���!%& B5	9��  �� �
�

N��K $�<A� $ �0� $�;�� �� $�C . +� �0G $�!�� J�5 �	�+
R�+���	G B�E�G ���$ ��  N�f ���)P�� �)!�+�	� ( �	� � !%
.�

,� 	h�� 7�[ :� $�K�� ��V��� �0� $�;�� N�f ��� !%G . ��	�
��  �� ,89� >�� "5  �	� �� � �$�$ 4��G � 4AK �	� #���

 ��V���$�$ 4�� 5� � . ���	V $ B2�� >�� $GA  �$�A%9��
  �� "V��� �!�� � 	��	� �$ 4AK 	�$��� �<8� ��	� B@� �!C ��@
 	�$��� 3�$!;� $�C ��� �	C >�� :G ���[ $ � !��C xk�

�� 	��W� :2H.� :�2�� 	�$��� #�0� :� "V��� � 4AK !%%G.  

  
N. �A�- ��1X ���] ���$Y   

9 JN. I�	� ���!&��A�>& 
  
 M�!K �� ����� 	
���� �$+�� �5$�k� ,-�.� !�2�� ��	�)o ( +�

 +� B.O� 	
���� B9� "�+�� ��	� :G B@� �!C ���@�%C :2H.�
�$�$  ��� � �� ���)s^^� (�$�$ +� ��	
���� 	��@ ��	� �  � +	G ���

 >�8@L)s^^\ (�� �$�E
@� $�C]so,s^,oa[ .  
� Y�@� 	� ���G ,���� !���:��  	8�� J@�� :G ��)o]}\ ( ��

 I� +� �$�E
@�TWK-method  !�2�� �B@� �!C �5	��
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�� $�C]os[ . 	
����c  zf�C �:��� >�� $» !��� �
O@
,���� «��  ��G ��	� 	
���� >�� �!�� != :& 	� :G �!C��

 !���f :V��	� �G ,���� !��� #$�� x��� 	D��9� �!C�� 	
9��
$�� .G B2��$!C B.� d�@ >�� 7�<�G	� :0� ��6 . :� :K�� ��

 M�!K)o (�� :(���  :G $�Cos  $�$ $�K� �9���+L ����%@
 :Go^  !�2�� :6�	� � �G 7�<�G	� +� R�!G 	� ��	� �$�$ :��0;�
�� $�C . ��  �A0
��D2� +� R�!G 	�os^  ��!C !�2�� �$�$ :��0;�

�!C �	K� !�� . ��� � ��)s^^� (�� ��	� :2H.� �� M��	5 >�� ��<
MO-FJSP ������ ��  I+�$	� #��+ 	
���� �$�f 7��60� �	�'�

jip ,  	8�� �$�A%9�� :��� $ �)o]}\ ( 	
���� ��ji
p

, 
 :��� +� :G $�f �$�A%9��)oa (�� :<@��� !�$	G >� D��K �$�C .

 :��� >�� $ :G))(( ijofn  x��%� ��G ,��	� $�!�� 	D��9�

7��60� R�;�� ��	�  �G ���i�� R� !C�� . >�� ��)+�@ ��	�  �� ��
 ����� :2H.� �� M��	5MO-FDJSPM  :���)o\ ( � $�A%9�� �

�� �$�E
@� #L +� ?�%G .  

)oa(
  ))((
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ij

ofn

kji

ij ofn
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p ij
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 #L $ :G),( ji

ka >�C�� 	)� :G B@� �8� � 	E[ 	�W
�  ���
k>�C��  K I+�$	� :6�	� >��� �6� ��� ��	� >80� M!<2�

ijO 

$�� !���f 	E[ 	��	� 7�k%�� 	�u $ � U� 	��	� !C�� .
pmkS ,

  �

kl   �� >�C�� B�	@ c��	� :�
pmkM ,

 >�C�� $�!�� �  �+��� ���

 ��G ��D
.�� $k�� #�9� � R� !%�$ .�$�@ ��	�  #!C 	�
 !��� ���.� 7���= :0� ��	� $	G	�$ !��� 	� :0�	K 7�<@���

�� {	5 $�C.  

  

 6��^9 . ��_	� 
��!- T!�MO-FDJSPM  
States Values : Parameter 

1 
100%(FJSP-100) ; 50%(FJSP-50) ; 20%(FJSP-20) 

[1×m] ; [0.5×m] ; [0.2×m] 
: Flexibility 

1 
10×5,20×5,50×5,20×10,50×10,100×10, 

50×15,100×15 and 200×15 
: nJobs×nMachines 

1 U[(nMachines)/2,(nMachines) ×2] : Processing time (
kjip ,,

) 

1 5 : ),( ,,,, tjikji ppdev  

1 U[m/2,m] : # of Operation 

1 If nJobs ≥  50:U[0,40]; Otherwise, U[0,20] : Release Date ( ir ) 

3 1.2 (tight), 1.5(moderate), 2(loose) : Tightness factor of Due Date( c ) 

1 ∑
=

×+
in

j

iji pcr
1

 
: Due Date ( id ) 

2 Variable Constant : Machine distribution 

2 U[1,4]     -    U[1, n] 2         -          n : # of machines ( iL ) 

1 U[1,3] : Speed of machines  

12  : Number of Scenarios 
  

E JN .�A�- 2�X ���] `�L�� a��  
?
��D2� B.O�  #��+ :� �!C :-�� ���C++  U� �� � �!C !G

	���y��GPentium IV (CPU 3 GHz, 1 GB of RAM)  $
 J���Borland C++ 5.02 �� �	K� !��C . �A0
��D2� +� R�!G 	�

)GA  � �$�A%9��GP ( #�0� ��os^  :��0;� ��!C !�2�� �$�$

�� �	K� !��C .:.���� ��	�  GA
� ?
��D2� �� �$�A%9��  �GP 

�� �$�E
@� ��+� /�0;� "��� 	�$��� +� 7���$� $ $�K�� $�C . �'2
?
��D2� +� �!�L B@$ :� N��K B�E�G ����+� ��	�  ��GA  �GP �

������� +� : � ��+� �!� "��� ��	� �!�L B@$ :� �!�� >�	
A�

                                                 
1
 Genetic Algoritm 

2
 Genetic Programming 


� �	= �$�E
@� $�� �:2H.� :
@$ 	� ��	� ��+� �!� "��� J@�
�� $	�) ."0K ���	
���� ?
��D2� ��	K� +� �!C ��L  ��� ��

M��!K $ :[�fs  ��\ B@� �!�L]ss[.  
  

; JN . ���$(����" *�\�&GA �A�1�X�"  
N��K B�E�G 	� �$��+ 	�hH� ���	
���� x6
O� ���@  B@!� ���

��D2� +� �!�L ���	
���� 	�$��� x6
O� ��A<�G	� � $�$ U�
�T ?

�� ?
��D2� +� � ����E
� ��A���K !�$. :�<C R�;�� �(%� :�  �+�@

 ���	
���� ?�(%� BAKGA $�!�� �os #�e�� ���%@  4���+L 	�'�
�� !�2�� M�F� Z%� $�!�� ���%@ 	� +� � �!C $�C .4���+L Z��
�  ��

�� #�9� �	
A� :G !�$ ���	
���� ��	� �!�L B@$ :� 	�$��� >
+� !%��<� �$�A%9�� ?
��D2�:  
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���� ���	� 
����� ���	� 
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 R�+���	G $�!�� :<O� U�%8� $ ��  �%� ))Best( 	��	��s^�  

 z�kO� :
C ��	� 4AK M�0
��)1m
p( 	��	� �^.a` �  
 �2��� >���� :
C ��	� 4AK M�0
��)

2mp ( 	��	�^.^a^.  
 ��V��� �	� �)

cp ( 	��	�^.\   �� !C��]ss[.  
  

S. Z ���] b �(� ��  
9 JS .����� c� F� �" �$ %"  

?
��D2� �@	�  M�!K Z��
� :� :K�� �� d�@ >�� $ ��)s( !�i� �
:G B@� c6�� >��: 

o� GA  zf�C Y�@� 	� �$�A%9��»� "��� �!�� >�	
0G �!
:%�0G :2H.� $	860� ������� ��+� /�0;� 	FG�!� �+�@ «
 ��	�`  �S&�X $���� $ �:2H.� ������%@ +� U� 	� ��	K�

 >�D���� �� c��	� :� �,��	� $�!�� U�8E� :� � � � � J@�
�
s.b`% �a.ob % �`.]^ % >�D���� �� ,X $ � $�<A�a.]^ %

 ?
��D2� :� B<.� �@�.�� �	�	� �$�<A�GP $�$. 

s� »�!� "��� >�D���� « ��	�`  ������%@ +� U� 	� ��	K�
?
��D2� $	e60� ����+� ��	� ���� >�	
A� �:2H.�  	(� :� ��

�� !@ . M�!K $ :G :��D��0�)s (�� :(���  ��  �$�CGA 

 � J@�
� �S&�X $���� $ zf�C >�� Y�@� 	� �$�A%9��
 >�D���� �� c��	� :� � �\.a\% �a.b\ % �`.a\ % $ � $�<A�

 >�D���� �� ,X\.]^ % :� B<.� �	
A� $	e60� �$�<A� ![$
 ?
��D2�GP $�$. 

a�   ?
��D2� 7�= :��� �A%�GP  :� B<.�GA  �� �$�A%9��
 M�!K Z��
� :� :K��)s ( #��+ >�D���� zf�C >
5	) 	(� $ ��

�� #���0� :2H.� � � � J@�
� �S&�X $���� $ ,� $�C .

<2� J@�� :
5	) 7�[ ���$�<A� :GA  3�
<.� #��+ ��$�A%9��

 ?
��D2� :� B<.� ?
��D2� >�� :G � �$��+GP  �!�� �	[
�� N��K #$	G �� :�K�� � �!%G !��0� . :� :K�� �� >�%g0�

 M�!K Z��
�)s (�� :(���  B2�� >�	�!� $ :G $�CGA 

 � � ,-�.� ,� ��	� �$�A%9��}.�] @ #��+ :��=$ �$	G �	y
B@�.  

  

E JS .����� c� d�!(� �$ %"  
?
��D2� �@	�  M�!K Z��
� :� :K�� �� d�@ >�� $ ��)a( !�i� �

:G B@� c6�� >��: 

o. GA  zf�C Y�@� 	� �$�A%9��» �!� "��� �!�� >�	
0G
:2H.� $	860� ������� ��+� /�0;� 	FG�!� �+�@ :%�0G «

 ��	�` H.� ������%@ +� U� 	� ��	K� !�� :@ 	� $ �:2
 �� c��	� :� �,��	� $�!�� U�8E� :� � � � � J@�
� �S&�X

 >�D����a.}}% �a.]\ % �`.]\ % >�D���� �� ,X $ � $�<A�
\.`] % ?
��D2� :� B<.� � $�f ����G �$�<A�GP  #�9�
�� !�$. 

s. »�!� "��� >�D���� «?
��D2� ����+� ��	� ���� >�	
A�  ��
�� 	(� :� !@ . M�!K $ :G :��D��0�)a (�� :(���  ��  �$�C

GA  � J@�
� �S&�X $���� $ zf�C >�� Y�@� 	� �$�A%9��
 >�D���� �� c��	� :� � �`.`]% �\.}} % �`.`a % $ � $�<A�

 >�D���� �� ,X`.aa % :� B<.� �	
A� $	e60� �$�<A� ![$
 ?
��D2�GP $�$. 

a. ������ +� d�@ >�� $   �� �	�'��� :(��� 3�$!;�  $�C
 ?
��D2� 7�= :��� �A%� :GGP  I� :� B<.�GA  �$�A%9��

�� :2H.� +� � � � J@�
� �S&�X $���� $ ,� #��+ >�D���� 

!C�� . :G ����+ >�	
9��GA  N��K >
5�� �	[ �$�A%9��
�� :%�A� �$�$ :� :K�� �� !%G  M�!K ���)a ( 	��	�}.}b  :��=$

�� !C�� .$ :
<2�  J@�� :
5	) 7�[ ���$�<A�  �� �;%��GA 

 ?
��D2� :� B<.� ?
��D2� >�� :G �$��+ #��+ ��$�A%9��GP 

�� N��K >
5�� �	[ �� :�K�� � !%G !��0� . >�� >��	��%�
 :
5	) 7�[ $�<A� #� �� � :2H.� $���� :� :K�� �� #��+ 4�� 5�

B@� :�K�� ,��=.  
  

; JS .����� c� e�� �$ %"  
	�?
��D2� �@ ������ d�@ $ ��  >�� !�i� :2H.� ,��G �	�'�

:G B@� c6��: 

o. GA  zf�C Y�@� 	� �$�A%9��» �!� "��� �!�� >�	
0G
:2H.� $	860� ������� ��+� /�0;� 	FG�!� �+�@ :%�0G «

 ��	�`  �S&�X $���� $ �:2H.� ������%@ +� U� 	� ��	K�
�	� $�!�� U�8E� :� � � � � J@�
� >�D���� �� c��	� :� �,�

a.\`% �\.^] % �b.os % >�D���� �� ,X $ � $�<A�\.`` %
 ?
��D2� :� B<.� �@�.�� �	�	� �$�<A�GP $�$. 

s.  zf�C»�!� "��� >�D���� « ��	�`  +� U� 	� ��	K�
?
��D2� ����+� ��	� ���� >�	
A� �:2H.� ������%@  	(� :� ��

�� !@ .�!K $ :G :��D��0� M)\ (�� :(���  ��  �$�CGA 

 � J@�
� �S&�X $���� $ zf�C >�� Y�@� 	� �$�A%9��
 >�D���� �� c��	� :� � �a.�}% �\.o� % �`.}` % $ � $�<A�

 >�D���� �� ,X\.b^ % :� B<.� �	
A� $	e60� �$�<A� ![$
 ?
��D2�GP $�$. 

a.  �6��8� ?
��D2� 7�= :��� �A%�  �� �;%�� $GP  B<.� :�GA 

 $���� $ ,� #��+ >�D���� zf�C >
5	) 	(� $ �� �$�A%9��
�� #���0� � � � J@�
� �S&�X $�C .  �� ,� #��+ >�D����

������ B2�� !%��0�  	(� :� M�<= ,��= �J@�
� � ,��G 	�'�
�� !@.  

 �$�0� $o S�
�T ?
��D2� �!� "���� >�D���� ,��E� �
��8
���	5 I� �� �$�A%9�� GP  x6
O� ���@ ��	�

������ :
5	) �	= :.���� $�� :6�.� x6
O� $����  �� � �	�'� !�� .
�� � � � J@�
� �U&�G $���� ��	� $�<A� �!%�$ #�9� :G  !C��

������ x6
O� ���@ ��	� :G B@� c6�� >�� !�i� �  �� ��	�'�
 I� :� B<.� �$�A%9�� I� $�<A� #� �� �:2H.� $���� 4�� 5�

 ��8
���	5GP �� 4�� 5� 7���$� $ $�K�� !���.  
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 6��^E.  ��$^� �� 
7�� �A�- b �(� �	 �D�GA  � �A�1�X�"GP  ��_	� ��$�FJSP-20 

كل 50100200كل 2050100كل 102050

12.5320.4043.3412.53105.68300.32549.04105.68542.721006.631754.17542.72220.31بهترين

16.9021.2456.0931.41115.66305.47561.87327.67542.501027.481804.641124.87494.65ميانگين

0.350.888.613.280.7112.0969.2127.3328.18170.89521.18240.0890.23

12.1221.3546.5312.12105.26315.23578.82105.26580.821067.481854.89580.82232.74بهترين

16.5123.3359.9333.26116.02322.01594.38344.13598.381087.471906.421197.42524.94ميانگين

0.02000.02800.03500.02770.02000.03120.04120.03080.02300.03420.05380.03700.0318

%3.90%5.90%5.43%5.70%6.56%3.16%5.15%4.73%0.40-%2.65%6.84%4.45%3.35-بهترين

%4.90%6.73%5.34%5.52%9.34%3.64%5.47%5.14%0.31%4.34%6.41%8.98%2.37-ميانگين

د
و
هب
خ ب
ر
ن

تابع هدف

ك 
م ژنتي

گوريت
ال

G
A
ي 
د
شنها

پي

تابع هدف

ميانگين زمان حل (ثانيه)

G
P
م 
گوريت

ال

تابع هدف

ميانگين زمان حل (ثانيه)

ميانگين 51015تعداد ماشينها

كليه ابعاد تعداد كار

  
  

6��^;.  ��$^� �� 
7�� �A�- b �(� �	 �D�GA  � �A�1�X�"GP  ��_	� ��$�FJSP-50  

كل50100200كل2050100كل102050

10.7521.2053.0910.7594.20227.31514.9394.20443.29781.861627.94443.29182.75بهترين

12.4623.6454.6130.2497.92243.04525.47288.81454.33829.031686.45989.94436.33ميانگين

0.360.908.783.340.7212.3370.5927.8828.74174.31531.60244.8892.04

10.6622.4157.1210.6695.77238.05545.9395.77472.09829.821731.01472.09192.84بهترين

12.3226.0559.7932.72100.84257.73559.23305.93484.95865.011796.441048.80462.48ميانگين

0.02000.02800.03500.02770.02000.03120.04120.03080.02620.03740.05380.03910.0325

%4.59%5.94%5.95%5.78%6.10%3.94%5.68%4.51%1.64%3.88%7.06%5.40%0.81-بهترين

%5.33%5.53%6.12%4.16%6.31%4.88%6.04%5.70%2.89%5.59%8.65%9.24%1.12-ميانگين

د
و
ب
ه
خ ب
ر
ن

تابع هدف

ي 
د
ها
شن
ك پي

م ژنتي
الگوريت

G
A

G
A

G
A

G
A

تابع هدف

ميانگين زمان حل ( ثانيه) 

G
P
م 
وريت

گ
ال

تابع هدف

ميانگين زمان حل ( ثانيه) 

ميانگين 51015تعداد ماشينها

كليه ابعاد
تعداد كار

  
  

6��^ @.  ��$^� �� 
7�� �A�- b �(� �	 �D�GA  � �A�1�X�"GP  ��_	� ��$�FJSP-100  

كل50100200كل2050100كل102050

8.7320.4347.118.73102.29228.18489.14102.29407.51773.511529.05407.51172.84بهترين

12.9922.3451.0528.79105.05243.42511.18286.55412.27803.211562.26925.91413.75ميانگين

0.360.918.903.390.7312.4971.5128.2429.11175.57538.52247.7393.12

8.6121.7649.968.61102.93242.00519.92102.93432.37816.401650.60432.37181.30بهترين

12.7823.6955.0830.52104.88260.11545.39303.46442.46844.511659.08982.02438.66ميانگين

0.02000.03050.04790.03280.02000.06080.08660.05580.00830.09000.11700.07180.0535

%4.55%6.12%7.36%5.25%5.75%4.09%5.92%5.71%0.63%3.45%5.70%6.11%1.47-بهترين

%4.60%5.85%5.84%4.89%6.82%4.17%6.27%6.41%0.17-%3.78%7.31%5.70%1.68-ميانگين

ميانگين 51015تعداد ماشينها

كليه ابعاد
تعداد كار

د
و
هب
خ ب
ر
ن

تابع هدف

ي 
هاد
شن
ك پي

م ژنتي
الگوريت

G
A

G
A

G
A

G
A

تابع هدف

ميانگين زمان حل ( ثانيه) 

G
P
م 
گوريت

ال

تابع هدف

ميانگين زمان حل ( ثانيه) 

  

  
  

  
  
  
  
  
  
  
  

  

 ��A!/�9 . ���4(���$� a�� �� ��� O��!& F�+���� 
H�g& �	 �D�GP ����� c� �� ��$� �$ %" 
  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

24
-1

1-
24

 ]
 

                             9 / 11

http://ijiepm.iust.ac.ir/article-1-375-fa.html


���� ���	� 
� ����� ������� ������� ��� ���� *( �!+�� ����� �� � !" #$ %"              ...            �����,- �./0� � �����1� *�	� 99 

 

V .�L�(� �$��  
#��+ ,-�.� $ � �!%������� $�K� ���=� �	�'�   +� �C��

>�C�� ������ �%G $ �+��� ���  �	hi� �e�� �7��60� �	�'�
?
.�@ $	860� $�<A� ��	�  �� �0C :� $� . :2H.� �:2��� >�� $

#��+ ������ �5!�!%& ���)�X �X �!%� >�C�� �� 	�'�  �+��� ���
���� ���)�G �G J��� $ !C �@	� � :�2���.  >
5	) 	(�$ ��

I� +� �$�E
@� �� M!� ���� ,�6�� �:2H.� ���	
����  ���
�� �60�	�u �� � ,89� ��.� ����
� $�Cl  �'2:2H.� ,� ��	�  +�

B�6��= ?
��D2� ���  U�
�T ?
��D2� :60K +� � ��8
�� �	5 ��� � :G
�w�� $	��G #��+ � #��+ :� ���	� ,-�.� ,� $ �� $�$ �!%� � 

 �$�E
@�!C . :8%�� :� :K�� ��?
��D2� c���� +� �8� ���  U�
�T
 >�� Y$�+ ���	D0� B�[�f �U�@�GI� ��B@ +� �$�E
@� l

U�%8�   !���
� ?
��D2� #L :6�@� :� :G ���� �;
.K !%�L	5 $ +�
!%0C�� 7�[ :� � �$	G �$�E
@� M!� 4��$�  ���� $ #$�
5� +�

+� N�%
K� �6�� :%�A� ��;
.K $ #L ����G 4�� 5� m��� �$
N��K >
5�� � N��K ���5 ���  :%�A��� $�C .�(%� >�!�  U� +�

U�
�T ?
��D2� :�@�� :
5�� ��	
���� :G �V :� #L �2	
%G �
U���%�$ :%�A� !%�L	5 M�V $ �� 	��W� �+�@ !C �$�E
@� �!��0� .

9�� ?
��D2� +� :
5�� :�@�� I�D� $	860� Qy@ U� �� ��$�A%
 :.���� $�� 7���$� $ $�K�� �6��8� I� �	=B5	) . ��	� :G

������ d�@ :@  ,��G � J@�
� ��- K �	�'�  	D��9� c��	� :�
a.] % �\.`] % �\.`` % $ $�<A� zf�C B@$ :� N��K >�	
A�

  �� � �!�L\.] % �`.aa % �\.b^ % $ $�<A� zf�C >�D����
N��K  �!�L B@$ :� ���$�$ � . :�@�� >�� Z��
���  !���� !��H� :�
 :�	(�no-free lunch�� #��%� #L $ :G �  $�C» 4��$ +� �$�E
@�

�� M!� N��K � �$	G U0G �;
.K !%�L	5 :� !����  � �	
A� ���
$�L B@$ :� :2H.� ��	� «�� U0G !%G . ��L ���	�.� :60K +�

?
��D2� ����G 4�� 5� ������ 
���	5 �����8  �$�E
@� �(%� :�
N��K >
5�� $ M!� 4��$ +� 	
9�� :& 	�  N�%
K�  �� � :%�A� ���

 �	K� #��+ 4��G >0� $ �6�� :%�A� ���� $ #$�
5� 	�) +�
�� !C�� . �5	V +��� �� #��� {	5 	��@ >
5	) 	(� $ ���  $

M!� #��+ ,-�.� ,� � �+�@  �!%�){	5  ���?�  R�;�� ����+
 7��60�:
@$ I+�$	� ��G U� >�C�� J@�� 7��60� ��  ���

#��+ �$��L ��� >�C�� �+�@ >�C�� ���	f ���  >
5	) 	(� $ ���
������ 4�� 5� �,���� !��� #��+ ��	�'�  � �2�0
�� I+�$	� ���

 � �+�5...( M!� :� � ,-�.� >�� ��=�� ���  $�0� 	
8�$ � �� ��
:%�A� #��+ ������� 	��@ �+�@ %� ��! >�� ,� +� ,[�� Z��
�

J��� $ ,-�.� !C�� �$�E
@� ,��=  �� !�2�� �60� ���.  

  
O^�$�  

[1] Pinedo, M., “Planning and Scheduling in Manufacturing 

and Services”, Springer Series in Operations Research 

and Financial Engineering, 2005. 

[2] Goldberg, D.E., Genetic Algorithm in Search: 

Optimization and Machine Learning”, 1989. 

 

[3] Xia, W., Wu, Z., “An Effective Hybrid Optimization 

Approach for Multi-Objective flexible Job-Shop 

Scheduling Problems”, Computers & Industrial 

Engineering, 48, 2005, pp. 409-425. 

 

[4] Scrich, C.A., Armentano, V.A., Laguna, M., “Tardiness 

Minimization in a Flexible Job Shop: A Tabo Search 

Approach, Journal of Intelligent Manufacturing”, 15, 

2004, pp. 103-115. 

 

[5] Su, L.H., Chang, P.C., Lee, E.S., “A Heuristic for 

Scheduling General Job Shops to Minimize Maximum 

Lateness”, Mathl. Comput. Modelling, 27, 1998, pp. 1-

15. 

 

[6] Riane, F., Artiba, A., Elmaghraby, S.E., “A Hybrid Three-

Stage Flowshop Problem: Efficient Heuristics to 

Minimize Makespan”, European Journal of Operational 

Research, 109, 1998, pp. 321-329. 

 

[7] Nowicki, E., Smutniciki, C., “The Flow Shop with 

Parallel Machines: A Tabu Search Approach, European 

Journal of Operational Research”, 106, 1998, pp. 226-

253.  

 

[8] Kyparisis G.J., Koulamas C., “A Note on Weighted 

Completion Time Minimization in a Flexible Flow 

Shop”, Operations Research Letters, 29, 2004, pp. 5–11. 

 

[9] Low, C., “Simulated Annealing Heuristic for Flow Shop 

Scheduling Problem with Unrelated Parallel Machines”, 

Computer & operation Research, 32, 2005, pp. 2013-

2025. 

 

[10] Kyparisis, G.J., Koulamas, C., “Flexible Flow Shop 

Scheduling with Uniform Parallel Machines”, European 

Journal of Operational Research, 168, 2006, pp. 985-

997. 

 

[11] Tkindt, V., Billaut J.C., “Multicriteria Scheduling 

Theory”, models and algorithms, springer, 2002. 

 

[12] Baker, K.R., Introduction to Sequencing and Scheduling, 

John Wiley & sons, 1974. 

 

[13] Tay, J.C., Ho, N.B., “Evolving Dispatching Rules Using 

Genetic Programming for Solving Multi-Objective 

Flexible Job-Shop Problems”, Computer & Industrial 

engineering, 2007, Available from 

<www.elsevier.com>.  
 

[14] Park, B.J., Choi, H.R., Kim, H.S., “A Hybrid Genetic 

Algorithm for the Job Shop Scheduling Problems”, 

Computer & Industrial Engineering, 45, 2003, pp. 597-

613. 
 

[15] Lee, Y.H., Jeong, C.S., Moon, C., “Advanced Planning 

and Scheduling with Outsourcing in Manufacturing 

Supply Chain”, Computer & Industrial Engineering, 43, 

2002, pp. 351-374. 
 

[16] Gao J., Gen M., Sun L., “Scheduling Jobs and 

Maintenances in Flexible Job Shop with a Hybrid 

Genetic Algorithm”, J Intelligent Manufacturing, 17, 

2007, pp. 493–507. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

24
-1

1-
24

 ]
 

                            10 / 11

http://ijiepm.iust.ac.ir/article-1-375-fa.html


9E                                  ���� ���	� 
����� ���	� 
�  ����� ������� ������� ��� ��������� ������� ������� ��� ����  *( �!+�� ����� �� � !" #$ %"*( �!+�� ����� �� � !" #$ %"   ...   ...                                            �����,- �./0� � �����1� *�	�   

 
[17] Dagli, C.H., Sittisathanchai, S., “Genetic Neuro-

Schedular: a New Approach for Job Shop Scheduling”, 

International Journal of Production Economics, 41, 

1995, pp. 135-145.  

 

[18] Zhang, H., Gen, M., Multistage-Based Genetic 

Algorithm for Flexible Job Shop Scheduling Problem, 

2002, pp. 223-232. 

 

[19] Tay, J.C., Wibowo, D., “An Effective Chromosome 

Representation for Evolving Flexible Job-Shop 

Scheduling”, Genetic and Evolutionary Computation 

Conference, 2004. 

 

[20] Kurz, M.E., Askin, R.G., “Scheduling Flexible Flow 

Lines with Sequence-Dependent Setup Times”, European 

Journal of Operational Research, 159, 2004, pp. 66–82. 

 

[21] Kurz, M.E., Askin, R.G., “Comparing Scheduling Rules 

for Flexible Flow Lines”, Int. J. Production Economics, 

85, 2003, pp. 371-388. 

 

[22] Abbasian, M., Nahavandi, N., “Minimization Flow Time 

in a Flexible Dynamic Job Shop with Parallel 

Machines”, Tehran, Tarbiat Modares Univesity, 

Engineering Department of Industrial Engineering, 

Master of Science Thesis, 2008. 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

24
-1

1-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

http://ijiepm.iust.ac.ir/article-1-375-fa.html
http://www.tcpdf.org

