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ΏΎγΗϧϼϟ�έϭρϣϟ�ϡϳϠόΗϟ�ϡΎυϧ 
�ΔϳϠϛϝΎ˰˰ϣϋϷ�ΓέΩ·  

Δ˰˰ϳϣϛϟ�ΏϳϟΎ˰γϷ�ϡ˰γϗ  

ΓέΩϹ�ϲϓ�ΔϴϤϜϟ�ΐϴϟΎγϷ 
�Ϟμϔϟ�ϲγέΪϟϝϭϷ 
�ϲγέΪϟ�ϡΎόϟ1431 – 1432˰ϫ 

Ω .ϱΪ˰˰ϴηήϟ�ϲ˰ϔϠϣ 

1 
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ΔγΩΎγϟ�ΓέοΎΣϣϟ 

2 Ω.ϲϛϣ�ϝ�ΏϳΑΣ 
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 �ΔργΑϣϟ�ΔϘϳέρϟ Simplex Method  
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¾αγ΅ϣϟ :Dr. Dantzing   �ϡΎϋ1947   
¾�ϝΛϣϷ�ϝΣϟ�ΝέΧΗγ�ϲϓ�ΔϳϟΎϋ�Γ˯Ύϔϛ�ΕΫ�ΔϳοΎϳέ�ΔϠϳγϭ

ΔϳρΧϟ�ΔΟϣέΑϟ�ϝΎγϣϟ ,�ΕέϳϐΗϣ�ΩΩϋ�ϥϋ�έυϧϟ�νϐΑ
Δϟ΄γϣϟ. 

¾�Δϗϼόϟ�ΕΫ�Εϼϛηϣϟ�ΔΟϣέΑ�ΔϳϧΎϛϣ·�ΎϫέΎηΗϧ�ϲϓ�ΩϋΎγ
ϲϟϵ�ΏγΎΣϟ�ϡΩΧΗγΎΑ�ΞΎΗϧ�ϰϟ�ϝλϭΗϟϭ. 
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αϛϠΑϣγϟ�ΔϘϳέρ�ΕΎϳγΎγ 
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¾�ΩΣ�Ωϧϋ�ΎϣΩ�ϝΛϣϻ�ϝΣϟ�ΩϭΟϭ�ϰϠϋ�αϛϠΑϣγϟ�Γέϛϓ�ϡϭϘΗ
Δϧϛϣϣϟ�ϝϭϠΣϟ�ΔϘρϧϣ�ϥΎϛέ .�ϩΫϫ�Δϳ΅έ�Γίϳϣ�ϥϣ�˱ϻΩΑ�ϥϛϟ

ϲϧΎϳΑϟ�ϡγέϟ�ΎϫέϬυϳ�Ύϣϛ�ϥΎϛέϻ ,�αϛϠΑϣγϟ�ΔϘϳέρ�ϡΩΧΗγΗ
ϲΟϳέΩΗϟ�ϥγΣΗϟ�ΔϳϠϣϋ: 

(1ϲϟΎΣϟ�ϥϛέϠϟ�έϭΎΟϣ�ϲϟΎΗϟ�ϥϛέϟ�ϥϭϛϳ�ϥ�ΏΟϳ 
(2ϪϛέΗ�ϡΗ�ϥϛέ�ϰϟ�ϲγϛϋ�ϩΎΟΗ�ϲϓ�ϝΣϟ�Ωϭόϳ�ϥ�ϥϛϣϳ�ϻ. 
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ϊΑΗϳ 
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��ϲγΎϳϘϟ�ϝϛηϟ)ΔϳγΎϳϘϟ�Γέϭλϟ( Standard Form  
      �ϥϛϣϳ�ϻ�ΙϳΣ�ΔϣϬϣϟ�ϝΎϛηϷ�ϥϣ�ϲγΎϳϘϟ�ϝϛηϟ�έΑΗόϳ

��ΔΟϣέΑϟ�ΝΫϭϣϧ�ϝϳϭΣΗ�ΩόΑ�ϻ·�ΔργΑϣϟ�ΔϘϳέρϟ�ϕϳΑρΗ
ϲγΎϳϘϟ�ϝϛηϟ�ϰϟ�ΔϳρΧϟ: 

.1έϳϐλΗϟ�ϭ�ϡϳυόΗϟ�Δϔλ�ϑΩϬϟ�ΔϟΩ�ΫΧΗΗ. 

.2�ΕΎϧϳΎΑΗϣ�ϝϛη�ϰϠϋ�ΓΩϭΟϭϣϟ�ΩϭϳϘϟ�ϊϳϣΟϝϭΣΗΗ �ϰϟ
ϲϟΎΗϟ�ϝϛηϟ�ϰϠϋ�ϲγΎϳϘϟ�ϝϛηϟ�ϲϓ�ΓϭΎγϣ: 
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ϊΑΗϳ 
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.I�ϝϛη�ϰϠϋ�ΩϳϘϟ�ΓέΎη·�ΕϧΎϛ�Ϋ·ϱϭΎγϳ�ϭ�ϥϣ�ϝϗ         �ΎϧϧΈϓ
ϑϳοϧ ΩϳϘϟ�ϲϓ�έγϳϷ�ϑέρϟ�ϰϟ�Ωϛέ�έϳϐΗϣ. 

.II�ϝϛη�ϰϠϋ�ΩϳϘϟ�ΓέΎη·�ΕϧΎϛ�Ϋ·ϱϭΎγϳ�ϭ�ϥϣ�έΑϛ         �ΎϧϧΈϓ
Ρέρϧ ΩϳϘϟ�ϲϓ�έγϳϷ�ϑέρϟ�ϥϣ�Ωϛέ�έϳϐΗϣ. 

.III�ΕέϳϐΗϣϟ�ϊϳϣΟ)ΓΩϛέϟ�ΕέϳϐΗϣϟ�ΎϬϳϓ�ΎϣΑ (ΔΑϟΎγ�έϳϏ. 
.IV�έγϳϷ�ϑέρϟ�ϰϟ�ϑΩϬϟ�ΔϟΩ�ϥϣ�ϥϣϳϷ�ϑέρϟ�ϝϘϧΑ�ϡϭϘϧ )�Ωϧϋ

Z  (  �ΩΩόϟ�ΔϳϭΎγϣ�Δϳέϔλ�ΕϼϣΎόϣΑ�ΓΩϛέϟ�ΕέϳϐΗϣϟ�ΔϓΎο�ϊϣ
ΩϭϳϘϟ. 
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ϝΎ˰˰˰˰˰˰˰˰˰Λϣ 
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ϲγΎϳϘϟ�ϝϛηϟ�ϰϟ�ϲϟΎΗϟ�ΝΫϭϣϧϟ�ϝϭΣ. 
  Max  Z = 5*X1 + 3*X2  
     s.t. 
  4*X1 + 3*X2 <= 2 
  2*X1 + X2 >= 3 
  X1, X2 >= 0 
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ϊΑΗϳ 
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9Αλϳϟ�έγϳϷ�ϑέρϟ�ϰϟ�ϑΩϬϟ�ΔϟΩ�ϥϣ�ϥϣϳϷ�ϑέρϟ�ϝϘϧϧ: 
= 0 Max   Z - 5*X1 - 3*X2 

9�ϝΛϣ�ΏΟϭϣ�Ωϛέ�έϳϐΗϣ�ϑϳοϧS1 �ϝϭϷ�ΩϳϘϠϟ�έγϳϻ�ϑέρϟ�ϲϓ
Αλϳϟ: 

 4*X1 + 3*X2 + S1 = 2   
9�ϝΛϣ�ΏΟϭϣ�Ωϛέ�έϳϐΗϣ�ΡέρϧS2 �ϲϧΎΛϟ�ΩϳϘϠϟ�έγϳϻ�ϑέρϟ�ϲϓ

Αλϳϟ: 
 2*X1 + X2 – S2 = 3  
��ϲϣγϧS1, S2 �ΓΩϛέ�ΕέϳϐΗϣ Slack Variables 
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ϊΑΗϳ 
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  �ϕΑΎγϟ�ϝΎΛϣϠϟ�ϲγΎϳϘϟ�ϝϛηϟ: 
 

  Max  Z - 5*X1 - 3*X2 = 0 
     s.t. 
  4*X1 + 3*X2 + S1 = 2 
  2*X1 + X2 – S2 = 3 
  X1, X2 ,S1, S2 >= 0 
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ϝΎ˰˰˰˰Λϣ 
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αϛϠΑϣγϟ�ΔϘϳέρ�ϡΩΧΗγΎΑ�ϝΣϟ�ΕϭρΧ 
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��˱ϻϭ: �ϰϟ�ΔϴτΨϟ�ΔΠϣήΒϟ�ΝΫϮϤϧ�ϞϳϮΤΗ
�ϲγΎϴϘϟ�ϞϜθϟStandard Form   

 
� �ΝΫϮϤϨϟ�ϲϓ�ΓΩέϮϟ�ΕϼϣΎόϤϟ�ώϳήϔΗ :�˱ΎϴϧΎΛ
�ϞΤϟ�ϝϭΪΟ�ϪϴϠϋ�ϖϠτϳ�ϝϭΪΟ�ϲϓ�ϲγΎϴϘϟ

�ϲΪΘΑϻ )ϲϟϭϷ.(  
 

ا+)12د (-/. ا&)-, ا+*ا()' &%$# او
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�ΕήϴϐΘϤϟ
ΔϴγΎγϻ 
Basic Var. 

�ήϴϏ�ΕήϴϐΘϤϟ
��ΔϴγΎγϻ 

 X1       X2 … Xm 

 
                    

S1     S2 … Sn 

ΖΑΎΜϟ 
   

 Solutions 

     S1 a11     a12…   a1m 1        0  … 0 b1 

     S2 

      :       
      Sn  

a21      a22 … a2m 

:     :       : 
an1     an2    anm 

0       1 … 0 
:       :     :  
0      0      1 

b2 

: 
bn 

     Z c1      c2 … cm 0       0 …0 0 
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ϲϟϭϷ�ϝϭΩΟϟ�ϥϳϭϛΗ�ϰϠϋ�ϝΎΛϣ)ϲΩΗΑϻ�ϝΣϟ(  

13 



6789ت ا41$رة 01.$ 0/&.$ ا-,$د"* ()$'&%$ ا"!

ا"A0$B اz ;.= 6?@1  و=.; 0/> دا"* ا"%;ف

678C9 $%9ا4$را <D  ا"7?$ر *%E !"ا
ا&%$#ة ١

ا',+*ة ٣  ا'&! ا$#"!

1( ا'0/%, ا'&.'-, و*( ا'&%$# "!

>-; ا:9 1( دا', ا'37ف 1.ذا و234.

"A".B ا@3 ا?:<.ت 1( دا', ا'37ف

A%'ان ا D'ذ EFBG1 ,H'.I رة.L.M
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ΔϴϠΜϣϷ�Ϧϣ�ϖϘΤΘϟ :�˱ΎΜϟΎΛ 
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� �ϞΧΪϟ�ήϴϐΘϤϟ�ΪϳΪΤΗ :ϞΤϟ�ϦϴδΤΗ  :�˱ΎόΑέ
ΝέΎΨϟ�ήϴϐΘϤϟϭ.   

�    ϞΧΪϟ�ήϴϐΘϤϟ:  
      ϢϴψόΘϟ�ϞΎδϣ�ϲϓ ,�Ϯϫ�ϞΧΪϟ�ήϴϐΘϤϟ

�ΔϟΩ�ϲϓ�ΐϟΎγ�ϞϣΎόϣ�ήΒϛ�Ϫϟ�ϱάϟ�ήϴϐΘϤϟ
ϞΤϟ�ϝϭΪΟ�ϲϓ�ϑΪϬϟ      .�ϪϴϠϋ�ϖϠτϳϭ

�ϱέϮΤϤϟ�ΩϮϤόϟPivot Column  
 

3<=>0 3; ا&:9+.ر 67%5 ا01234 ا&+! /.ف ,+*(ق ا&%$# "!

ا&*(0JK اF+/ G*CHI.ن "! اD#ر AB#C3 ا&+@>%?
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�    ΝέΎΨϟ�ήϴϐΘϤϟ:  

     �ϖϳήρ�Ϧϋ�ΩΪΤΘϳΖΑϮΜϟ�ΩϮϤϋ�ΔϤδϗ �ϰϠϋ
ϱέϮΤϤϟ�ΩϮϤόϟ�ϲϓ�ΎϬϟ�ΓήυΎϨϤϟ�ϢϴϘϟ �ϊϣ
�ΔΒϟΎδϟ�ϢϴϘϟ�ΕΫ�ΕήϴϐΘϤϟ�ϝΎϤϫ·ϭ Δϳήϔμϟ .

�ΝέΎΨϟ�ήϴϐΘϤϟ�ϥϮϜϳϭ�ϒμϟ�ϲϓ�ήϴϐΘϤϟ�ϚϟΫ�Ϯϫ
ΔϤδϗ�ΝέΎΧ�Ϟϗ�ϦϤπΘϳ�ϱάϟ. �ϪϴϠϋ�ϖϠτϳϭ

�ίΎϜΗέϻ�ϒλPivot equation  . 
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��ΔϟΩΎόϣ�Ϣγ�ΝέΎΨϟ�ήϴϐΘϤϟ�ϒλ�ϰϠϋ�ϖϠτϧ

ίΎϜΗέϻ .�Ϣγ�ϖϠτϧ�ΎϤϛ”�ίΎϜΗέϻ�ήμϨϋ )�ήμϨόϟ
ϱέϮΤϤϟ( “pivot element  �ϊρΎϘΗ�ΔτϘϧ�ϰϠϋ

ΝέΎΨϟ�ϒμϟ�ϊϣ�ϞΧΪϟ�ΩϮϤόϟ 
� �ϖϴΒτΘΑ�ΪϳΪΠϟ�ϲγΎγϻ�ϞΤϟ�ϦϳϮϜΘΑ�ϱΪΘΒϧ

�ΔϘϳήρ”�ϥΩέϮΟ�αϭΎΟGauss-Jordan “�ϲΘϟ�ϭ
ΔϴΑΎδΤϟ�ΕΎϴϠϤόϟ�Ϧϣ�ϦϴϋϮϧ�ϰϠϋ�ϡϮϘΗ: 
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� ΪϳΪΠϟ�ϝϭΪΠϟ�ϦϳϮϜΗ :�˱ΎδϣΎΧ 
(ίΎϛΗέϻ�ΔϟΩΎόϣ ) 1�ωϭϧϟ 

�ΓΩϳΩΟϟ�ίΎϛΗέϻ�ΔϟΩΎόϣ =�ΔϣϳΩϘϟ�ίΎϛΗέϻ�ΔϟΩΎόϣ /  ίΎϛΗέϻ�έλϧϋ  
 

�ωϭϧϟ2  )�ΎϬϳϓ�ΎϣΑ�ϯέΧϻ�ΕϻΩΎόϣϟ�ϝϛz  .( 
 

                                            ΎϬϠϣΎόϣ         ΔϟΩΎόϣ  
�ΓΩϳΩΟϟ�ΔϟΩΎόϣϟ =ΔϣϳΩϘϟ�ΔϟΩΎόϣϟ – �Ωϭϣόϟ�ϲϓ   *ίΎϛΗέϻ  

                                              ϝΧΩϟ         ΓΩϳΩΟϟ  
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� ΕΎυΣϼϣ:  
ϝϭϻ�ωϭϧϟ�ΕΎϳϠϣϋ :�ϱϭΎγϳ�ίΎϛΗέϻ�έλϧϋ�ϥϣ�ϝόΟΗγ1 �ΔϟΩΎόϣ�ϲϓ

ΓΩϳΩΟϟ�ίΎϛΗέϻ.  
 

ϲϧΎΛϟ�ωϭϧϟ�ΕΎϳϠϣϋ :�ϝΧΩϟ�Ωϭϣόϟ�ϲϓ�ϯέΧϻ�ΕϼϣΎόϣϟ�ϝϛ�ϝόΟΗγ
έϔλϠϟ�ΔϳϭΎγϣ.  

�ϥϣ�ΩϳΩΟϟ�ϲγΎγϻ�ϝΣϟ�ΔϳΑΎγΣϟ�ΕΎϳϠϣόϟ�ϥϣ�ϥϳϋϭϧϟ�ϼϛ�ΞΎΗϧ�ϝΛϣΗ
�ΔϟΩΎόϣ�Ωϋ�Ύϣ�ϯέΧϻ�ΕϻΩΎόϣϟ�ϝϛ�ϲϓ�ϝΧΩϟ�έϳϐΗϣϟ�ϝϼΣ�ϝϼΧ

ίΎϛΗέϻ.  
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ௌ�ΩϣΣΑ 


