
 Example of primal-dual relationship 

 Consider the BM company problem. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The optimal solution is x1* = 2, x2* = 0, and Z* = 6.  

 The dual problem is  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 An optimal solution is y1* = 0, y2* = 3/2, and w* = 6. 
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 To see weak duality in action, pick two feasible solutions 

of (P) and (D). e.g.,  

o x
0
 = (0, 1) and y

0
 =(4, 0) Z(x

0
) = 4 < w(y

0
) = 24, 

o x
1
 = (0, 1), y

1
 =(3/2, 1)  Z(x

1
) = 4 < w(y

1
) = 13, 

o x
2
 = (1/2, 3/4), y

2
 =(3/2, 1)  Z(x

2
) = 9/2 < w(y

2
) = 13, 

o and much more.  Try it!  

 To see strong duality, note that in this case both (P) and 

(D) have optimal solutions. 

 Two optimal solutions of (P) and (D) are x* = (2, 0) and 

y* =(0, 3/2). Note that Z(x*) =  w(y*) = 6.  

 To see complementary slackness, observe that 
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 Try it.  Pick another optimal solution of (D) and observe 

that x* and this other y* satisfy complementary slackness.    

 

       


