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         .  
              .     

      :  
n n

n n

n n

m m mn n m

n

(Max Min)Z c x c x ............ c x
Subject to : a x a x ............ c x ( )b

a x a x ............ c x ( )b

a x a x ............ a x ( )b
x , x ,............x

1 1 2 2
11 1 12 2 1 1
21 1 22 2 2 2

1 1 2 2
1 2 0

   

        :  
n

j j
j

ij j i

j

(Max Min)Z c x

s.t : a x ( )b i , ,..., m

x j , ,...,m

1
1 2

0 1 2
   

  Z                           
  .     MaxZ       MinZ    .  
              .  
  m              ( )  ( )   ( ) 

 . jx 0       .          
                       

       .  
 jx    jc ib ija     ) .  i       

   j        (.  
 jc )     (             .  
 ib )     (            

     .  
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      ...

 ija)     (            
  i        j   .  

    :  
                     

     .              2       
    .          .  

                    
 :  

  

Win QSB , LINDO , LINGO , GINO , GAMS , TORA , STORM , DS , MS , ABQM , 
Micro Computer , LINPROG.  

 :  
     1947      .            
          .  
          :  1-     2-   

  3-          .  
  1-    :  
     :  

              .
                    .
     =          .
    S     A    :  

      

x x S1 2 12 5 60  
x x S A1 2 2 24 10  

x x A1 2 33 2 30  

 
 
 

x x1 22 5 60  
x x1 24 0  

x x1 23 2 30  
              :  

         
Max Z x x1 26 5 0

      
MaxZ x x1 26 5

   
  2-   :                 

    .            .   
           .             

    .  
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n m

m

x x ............... x S S ................S RHS
Z
S
S

S

1 2 1 2

1
2

  

  
        Z                .  

                    
  .                  

       1        .  
                    .  

  3-  :                    
         .            

    .  
                 :  

1.     2.     .          Z 
j j(Z C )    Max        Min     .  

           B b1     :  
  

 Min Max    
i j(Z C )

B b1
0

0
   j j(Z C )

B b1
0

0
        

     
"     Max  Min"

    ) (                   
 .                     .  
 1  :  
 :  

MaxZ x x
s.t x x

x x
x , x

1 2
1 2

1 2
1 2

8 5
2 20

3 40
0

  

           S1 S2        
  .  

 1   
 2   

  
 m   
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MaxZ x x
s.t x x S

x x S
x , x ,S ,S

1 2
1 2 1

1 2 2
1 2 1 2

8 5 0
2 20

3 40
0

   

       :  

______________
20 2 10
40 1 40

           

x x S S RHS
Z
S
S

1 2 1 2

1
2

8 5 0 0 0
2 1 1 0 20
1 3 0 1 40

  

    Z             .      
      .  

   :   Max      Min         Z   
     .  x1         .x1     

     .  
   :            .      

                     
   .        10       40   .       
S1       S1         .     
    . 2               .  

  :     S1            x1  
  .         x1      .     

           .  
                  1     

                 :  
  

       
  

    1   2         2       
  :  

.1 11 102 2    ) x1(  

          :  
   )  ) (    = (   
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                  .  
                         

                 )     
 (   )   (      )  (  .  

  Z :    Z       8 )       
  (     Z    :  

8 5 0 0 0
1 11 0 102 2

0 1 4 0 80
  

  

 S2 :   S2       )1- (    Z   
  .  
  

1 3 0 1 40
1 11 0 102 2
5 10 1 302 2

  

   2 )  1 (    :  

______________
110 202
530 122

                

x x S S RHS
Z

x

x

1 2 1 2

1

2

0 1 4 0 80
1 11 0 102 2
5 10 1 302 2

        2  

  
  2      Z     .x2      

S2           5
2           

5
2         :  

1 20 1 125 5    ) x2(  

  
  
  
  

    

S2  +  
    ×)1 -(  

 s2   

 Z   

 Z  +  
    ×)8(  
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  Z x1       :  
0 1 4 0 80

1 20 1 125 5
19 20 0 925 5

  

  
1 11 0 102 2

1 20 1 125 5
3 11 0 45 5

  

   3    :  

                              

x x S S RHS

Z

x

x

1 2 1 2

1

2

19 20 0 925 5
3 11 0 45 5
1 20 1 125 5

                  3  

  
  3      Z      .       
  .  

* * * * *x , x , S , S , Z1 2 1 24 12 0 0 92  
     Min )  (:  

   Max  Min        :  
   Max            Z       

 Min            Z     .
   Max     Z             

   Min     Z      .
        Max  Min   .  

  

MinZ x x
s.t x x S

x x S
x x S

x , x ,S ,S ,S

1 2
1 2 1

1 2 2
1 2 3

1 2 1 2 3

3 5 0
6

4
4 8

0

                             

MinZ x x
s.t x x

x x
x x

x , x

1 2
1 2

1 2
1 2

1 2

3 5
6

4
4 8

0

  

 Z  +  
    ×)1-(  

 Z  +  
    ×1

2  

 Z   

x1   
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x x S S S
Z
S
S
S
Z
S
x
S
Z

x

x

S

1 2 1 2 3

1
2
3

1
2
3

1

2

3

3 5 0 0 0 0
1 1 1 0 0 6
1 1 0 1 0 4

4 1 0 0 1 8
2 0 0 5 0 20
2 0 1 1 0 2
1 1 0 1 0 4

3 0 0 1 1 12
0 0 1 4 0 22

1 11 0 0 12 2
1 10 1 0 52 2
3 50 0 1 92 2

   

  

:    2       )-(   Min    Max    
  .  

            :          
                       

  .                   
   ) (     :  

                              
  

x x S A1 2 1 1 5    x x1 2 5  
x x A1 2 22 8    x x1 22 8  

:                 
  .              M       

   .   M      .  
  
  

   

 1  

 2  

   ____________
6 1 6
4 1 4

  
   

   

    

2 2 1

12 3 4
  

  


