
 

����� 1 

 

����� 

 
 1.1 	
�����	
������������������� 

 
 �������	�
��

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

���	�
�� !������"�#

���
!��$#��%&�!'(	
%
$������%	

�����
)�������	�
� �*�*�& 	�
�
�%�
	�

��	�
���	�

�
���
�!	
����	�
	�
+���
,!��'������'�-��	 ��!��.�	�
�	&��-%�"�!	�

���

��

�/%
$�
"
��/�	
"�#���/0 
��	�� (Allocating Resource) "�.!���� �
���2 �����������!	�
�3&!����!
	
����	�
+�����$#��%&�	���
�4/3�(�0!��� 5,#!
����*��0 	�
���&�"��������#�+�	��*
��!	�

+�����
��������%	

�����%&	�
�� !��6�*��/ �!
��
$#� 4�/"�#��

�/%
$�"
��/�	
�%� ���.��
'���%��/
��),!��.����	
����	�
+��� ���)���� 	����!'� ���� �)��"�# �!���
� %
$�'���
0&
'�������
)� �! 7  
  ��

������6�"�#/��
��	����%��/�!	�
��	�
�������"'��'"�!	�
4�
�	
���!	�

%�' �"�#�%�����"�#��� (Optimization) 5,#!��6�����%�,#!��!'2������
(�
�/�	�(���,	���
�/�
0&
��$#�	��%����8�	�
"�#��"�#����%&	����-%� ���	�
%�' �"�#�%�����"�#��� '$� 	�
%�' ��0!"�#���%
$�
' ��#��"�#�����!��-%� 4�/
����!��-%��/0 ��
0���!9�!	(3��"�!'2������
(���	:*�&���*��3&
�
�4/3�(��%��/ 7 �&�� �3 � "�!	�
�	��
 "�!��
������
( ���"�!�&��	�

��	�
�	�#/�	��
	�
+���"�!�����%	

� 
0����4'
!�
&�!��!4�
�	
���!	�
%�' �"�#�%�����"�#��� ��	�

�	&��-%�����
)"��*�&%��/��8� �/ �!*
	:�����"�#��.
��� !��&���8�	�
��!	�
��	���5�����:	5( 
�/ �!� ���$#�! (Sequential Simplex Methods)  
 ��������	�
��
�/	�
�������!��"�#���'�-'$� ������"�!'2������
("�#�3&��	�
�
&�!
������"�#*�&
�	��-%�"�#�	���,.�

�! ���
��&�!��	�
	��%���%&	��"�	 7 �����
"�#������8(	�����
�3�!�
���2 '���������8(��!�������/0 ��
0�9�!	(3��"�!'2������
(��$#��8���/�;��	

���!

��� ���+����8(��!������"�#�
&�!�,.���%�*�&4�/�3&�"'��'"�!'2������
( ��$#�*�&+����8(��!
������"�#�
&�!�,.���&� 
,!��	�
���'���%��/��	����
0���!
�����-%�

�! 7 5,#!��8���!	� ��

��
�#��&�	�
����#/����!�����
 �%&��+�� ���	�
	��%����<�%��/4�/��+����4�&��0&��<�%��/
��"�!"�#�
:�"�#���  

1 



 
 

 

2

 ��.������!��8�	�
��!	�
��	���5�����:	5(�/ �!� ���$#�! (Sequential Simplex 
Methods) ����
)�
��! �/ 7 *�&��!��. 

  1. ��.�����
�#��&� 	�
%�'������
�#��&�'$� 	�
%�'�����"�#�/0 ���$.�"�#"�#��6�
'�������!��	�
���!���� �/ �
&��"�.!	�
'�����%�' ���!��	�
	��%����<�%��/  

  2. ��.����"��5.�� ��6���.����� ���$#�!4�/����<�%��/��	�
��$#��*��0 
��/��"�#�/0 
���	�����$.�"�# 7 ���'�&�!	���&�
��	��"�.!%�� )&�' ���!��	�
	��%����<�%��/�%&+����8("�#
��	� � ("��5.���&� 2 
�	� ��!$#��*����&� 3 
���6�

�!) 

  3.  ��.����	�
�
�
���' �"�#�%�����"�#��� ��6���.����	�
	��%��
��/��"�#*�&

���6�'��������"&�/��!��-%�'$� )&�*� ��
��/����"�#���	�����$.�"�# 7 ���'�&�!	���&�
��	��
"�.!%��"�#�%&+����8("�#�%�����	� � 

 ���%
����8�	�
��!	�
��	���5�����:	5(�/ �!� ���$#�!��.����&�/	��%��	%��/��8� 
4�/�
�#�
�	��8���.��$.����
�),!��.��
�/�	�("�#5��5&���,.� 4�/�� ����8�	:��6�+���
�		�
�,	��
�
���
�!	���/ �!� ���$#�! 5,#!��"�#��.
������ 4 ��8���$#��,	������
���
�!�%&	�
%�+����8(�%&*�&
�����<�%��/���)0	�&�!��	"�#������*�&�	  !"#$%"&'()*+%,-../01.2345 (Modified Simplex 
Method, MSM) !"#$%"&'()*+%,-../01.2345-..("'89 (Super Modified Simplex Method, 
SMS) !"#$%"&'()*+%,-..:;!<3=>4?31+@$ABC58D3E,+)4< (Weighted Centroid Simplex Method, 
WSM) -)H!"#$%"&'()*+%,-..IJ& (Complex Simplex Method, CSM) �����$#��%&�
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 +408K+94-)H@>4+40!"B1E3$=&$BC5&C;<?&4E'(QAR 
 1. 8K+9421=3OR3O;4< S 2R<+40B>4)R<!"#$+40-+ML2/TU?45M!E!"#$%"&'()*+%,-..O;4< S 
L5M-+; !"#$%"&'()*+%,-../01.2345 (Modified Simplex Method, MSM) !"#$%"&'()*+%,-../01.
2345("'89 (Super Modified Simplex Method, SMS) !"#$%"&'()*+%,-..:;!<3=>4?31+@$ABC5
8D3E,+)4< (Weighted Centroid Simplex Method, WCM) -)H!"#$%"&'()*+%,-..IJ& (Complex 
Simplex Method, CSM) 0!&@1=<!"#$VWM+40/01./0C<X>4OR.Y5E!"#$J>40!BO1!-/02M4<'X$E< 
(Variable Neighborhood Search, VNS) Y5E@>4+40@5JR.I;43J&+40@4<X]"O84JO0,?)4E S 
/0H'^@%KA</0H+R.L/5M!EJ"A<0.+!3 @$A'/0$E.'J&QR3'/_3O1!-@32R</TU?4O;4< S L5M-)HJ4&40:
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O0!BJR.B4++04`(Q=3I"!I)OR.J3R<@$A()*RORR+&4'/_3^4( '(QARV?M'+"5X!4&'2M4VBL5MRE;4<
0!5'0*! 0!&:K<+40/0HEC+O,3>4L/VWM0;!&+1.!"#$2R<N"!0"JO"+ 
 2. @>4+40/0H'&"3I)!"'X04H?,@$AL5MB4++40B>4)R<!"#$+40-+ML2/TU?4 +40'/0$E.'@$E.
I))1(#,@$AL5MBC5'5;3-)HBC55MRE2R<!"#$@$AL5M/0HEC+O,2K=30!&:K<+40J0C/I)'(QAR'/_32MR'J3R-3HV3
+40VWM<43B0"< Y5EL5M3>4!"#$+40-..'&O4N"!0"JO"+ (Meta Heuristic Algorithms) &4'/_3O1!
'/0$E.'@$E.V3'.Q=R<OM3 %KA<V3@$A3$=L5M')QR+'R4!"#$)*R++40"@K&N40,Y&3$'%"0,W (Logarithm Harmony 
Search Algorithm, HSA)  
 3. B4+I)+40!"'X04H?,@$AL5M')QR+!"#$@$A'?&4HJ&L//0HEC+O,0;!& (Hybrid) 0;!&+1.!"#$
2R<N"!0"JO"+ L5M-+; !"#$)*R++40"@K&N40,Y&3$'%"0,W (Logarithm Harmony Search Algorithm, HSA) 
-)H!"#$.$J,R1)+R0"@K& (Bees Algorithm) Y5E+40@5I;43O1!-..2R</TU?4-..&$2MRB>4+15
@01(E4+0 (Constrained Optimization Problems) I;430H..+40B>4)R<5M!EXR&("!'OR0, 
 
1.3 ����������������� 

 
+40@5JR.-)H!"B1E3$=&$(Q=3e43.3J&&O"e4351<3$= 
1. <43!"B1E3$=BH5>4'3"3+40!"'X04H?,I))1(#,B4++40?4X>4OR.I;43+40B>4)R<J:43+40],

5M!EXR&("!'OR0, (Computer Simulation) 
2. 0D/-..X!4&J1&(13#,0H?!;4<I))1(#,@$AOMR<+40+1./TBB1EV3+0H.!3+40I)"OV3

<43!"B1EBHRED;V30D/J&+40@4<X]"O84JO0,@$A&$)1+9]H'/_3J&+40(Q=3I"!OR.J3R< 
(Response Surface) V30D/-..O;4< S +13 'W;3 J&+40@$A&$BC5ER5'5$E! (Single-Peak 
Surface) J&+40@$A&$ER5?)4EBC5 (Multi-Peak Surface) -)HJ&+40@$A&$BC5ER5RED;
O0<2R. (Curved Ridge Surface) '/_3OM3 '(QARV?MX0R.X)C&+1.J^4(2R</TU?4+40
I)"OB0"<&4+@$AJC5 

3. 3>4I))1(@,@$AL5M&4@>4+40'/0$E.'@$E.-)H!"'X04H?,:K<2MR5$2MR5MRE2R<-O;)H!"#$V3+40
-+M/TU?4-..L&;&$2MRB>4+15 (Unconstrained Optimization Problems) -)H3>4!"#$@$A
'?&4HJ&?3KA<!"#$&4@>4+40/0HEC+O, (Hybrid) +1.!"#$N"!0"JO"+-..!"#$.$J,R1)+R0"@K&
-)H)*R++40"@K&N40,Y&3$'%"0,W'(QAR@>4+40-+M/TU?4-..&$2MRB>4+15 (Constrained 
Optimization Problems) -)H:K<!"'X04H?,I))1(@,/0HJ"@#"^4(@$AL5M 
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1.4 ��!"�������� 
 
 V3+408K+94!"B1EBH'3M3+40?4X;4@$A'?&4HJ&I;43!"#$+402R<%"&'()*+%,-..O;4< S Y5E
@$A!"#$+402R<%"&'()*+%, (Simplex) '?);431=3OMR<I;43+0H.!3/01./0C.X>4OR.Y5E!"#$+402R<J>40!B
O1!-/02M4<'X$E< (Variable Neighbourhood Search, VNS) V321=3OR3JC5@M4E2R<+40?4X;4@$A
'?&4HJ& %KA<V3X01=<3$=BH3>4'R4 4 !"#$2R<%"&'()*+%,&4@>4+408K+94R13L5M-+; !"#$%"&'()*+%,-../01.
2345 (Modified Simplex Method, MSM)  !"#$%"&'()*+%,-../01.2345("'89 (Super Modified 
Simplex Method, SMS) !"#$%"&'()*+%,-..:;!<3=>4?31+@$ABC58D3E,+)4< (Weighted Centroid 
Simplex Method, WSM) -)H!"#$%"&'()*+%,-..IJ& (Complex Simplex Method, CSM) @1=<3$=
'(QARV?M+408K+94!"B1E'/_3L/RE;4<J&.D0],E"A<2K=3+*L5M3>4'R4!"#$2R<)*R++40"@K&N40,Y&3$'%"0,W&4'/_3
O1!'/0$E.'@$E. Y5E@$A0D/-..21=3OR3BHB>4-3+L5M51<O;RL/3$= 

1. +40+>4?35J&+40(Q=3I"!OR.J3R<@$AOMR<+40VWMV3+40?4X;4@$A'?&4HJ&@$AJC5 '(QAR
B>4)R<0D/-..2R</TU?4-..O;4< S 'W;3 J&+40(Q=3I"!(404Y.)"X (Parabolic 
Surface) J&+40(Q=3I"!Y0'%*3.0RX (Rosenbrock Curved Ridge Surface) -)H
J&+40(Q=3I"!'W*X'+) (Shekel Multi Peak Surface) -)HR$+?)4E S J&+40Y5EV3
-O;)HJ&+40BH&$+40+>4?35B>43!3/TBB1E@$ABHVWMV3+40@5)R<0H?!;4< 2 :K< 3 
/TBB1E 

2. +40+>4?35J"A<0.+!3 (Noise) %KA<&$)1+9]H'/_3+40-B+-B<-../+O"@$A&$X;4'j)$AE
'/_38D3E,-)H&$J;!3'.$AE<'.3&4O0e43O1=<-O; 0, 1, 2 -)H 3 -)H2R.'2O2R</TBB1E
V3J&+40L!M@$A -20 :K< 20 '(QARX!.XC&@"8@4<V3+40?4X>4OR.2R<J&+40(Q=3I"!@$A
+>4?35L!M 

3. +40RR+-..(1l34Y/0-+0&@$AW;!EV3+40B>4)R<-)H!"'X04H?,+40?4X>4OR.2R<
!"#$%"&'()*+%, (Simplex Methods) -..O;4< S Y5EI;43+40/01./0C<X>4OR.5M!E !"#$
J>40!BO1!-/02M4<'X$E< (Variable Neighborhood Search, VNS) -)H!"#$)*R++40"
@K&N40,Y&3$'%"0,W (Logarithm Harmony Search Algorithm, HSA) @$ABH3>4&4'/_3
O1!'@$E.'X$E<X>4OR.  

4. +40@5JR.Y/0-+0&Y5EI;43J&+40(Q=3I"!OR.J3R< -)HB>43!3/TBB1E@$A+>4?35 
B4+31=3'+*.2MR&D)@$AL5M 
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5. +40!"'X04H?,/TU?4J&+40@4<X]"O84JO0,-..L&;&$'<QAR3L22MRB>4+15@01(E4+0 
(Unconstrained Optimization Problems) 

6. +40')QR+!"#$@$A5$@$AJC5&4/0HEC+O,0;!& (Hybrid) +1.!"#$.$J,R1)+R0"@K&-)H)*R++40"@K&
N40,Y&3$'%"0,W -)H@>4+40!"'X04H?,/TU?4J&+40@4<X]"O84JO0,@$A&$'<QAR3L2
2MRB>4+15@01(E4+0 (Constrained Optimization Problems) 

7. +40���'
��%(+�4�/
��"�.!%���
&��"�.!��
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                    0HEH'!)4 
21=3OR3 

'5QR3 (.X. 2552 p  +.(.2553 
(.X &".E +.X J.X +.E O.X (.E #.X &.X +.( 

1. +40+>4?352R.'2O
2R<<43!"B1E 

                    

2. +40@>4+400!.0!&
2MR&D)-)H8K+94
I)<43+40!"B1E@$A
'+$AE!2MR< 

                    

3. +40RR+-..
YX0<J0M4<Y/0-+0& 

                    

4. +40@5JR./TU?4
Y5EI;43@4<J&+40
(Q=3I"!-..O;4< S 

                    

5. +40(1l34Y/0-+0&
-)H-+ML22MR.+(0;R< 

                    

6. +400!.0!&-)H@>4
+40!"'X04H?,
I)+40!"B1EY5EVWM!"#$
@4<J:"O"'(QAR8K+94?4
/TBB1E2MR5$2MR5MRE2R<
-O;)H!"#$ 

                    

7. +403>4L//0HEC+O,VWM
V3+40-+M/TU?4V3
0H..RCOJ4?+00& 

                    

8. +40J0C/I)+40
5>4'3"3+40!"B1E-)H
+>4?352MR'J3R-3H
V3+408K+94!"B1EV3
R34XO 
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1.6   ���"!#�$���	��
%���&�'�
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 1. @04.:K<+)L+V3+40(1l34X>4OR.2R</TU?45M!E!"#$+40%"&'()*+%,-..O;4< S -)H
!"#$+40N"!0"JO"+@1=<V3J;!32R</TU?4W3"5L&;&$'<QAR3L2-)H&$'<QAR3L22MRB>4+15@4<@01(E4+0 
 2. '/_3+408K+94-3!@4<V?&;V3+40-+ML2/TU?4 Y5E+40'("A&'O"&V3J;!32R<+40
/01./0C<X>4OR.@$ARED; ] .0"'!]2M4<'X$E<V?M&$/0HJ"@#"^4(V3+40XM3?4X>4OR.&4+E"A<2K=3 
 3. '/_3+408K+94-3!@4<V?&;+403>4!"#$%"&'()*+%,L//0HEC+O,0;!& (Hybrid) +1.!"#$+40
2R<N"!0"JO"+V3+40(1l34-3!@4<+40?4X>4OR.@$A'?&4HJ&@$AJC5 
 4. ���+�	�
�,	��"�#*�&���6����"�!�
�	����	�
�	&��-%�"��!��
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