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Dual Linear Programs



Dual Problem for an LP in 
Standard Form

Standard form



Example 

Write the dual of the following linear programming 
problem:



Example: Dual of the Diet Problem

bi the amount of the 
i th nutrient required.

cj the cost per unit 
of the j th food 

required.

aij the amount of 
the i th nutrient per 

unit of the jth 
food..

i the price of the 
i th nutrient pill.

n  food
m  nutrients
A (m n ) composing matrix

xj the amount of the 
j th food consumed.







Properties of Dual Problems

If the cost of one of the problems is unbounded, the other problem has 
no feasible solution.





Duality Theorem

Proof: (For asymmetric) (For symmetric)
(1) Find solution to dual: T=cBTB-1 Convert the primal into the standard form
(2) Prove Tb=cTx by adding surplus variables



Obtaining the optimal solution 
to the dual

If rank D=m, then we can solve for  using the vector 
rD





Summary of Prime and Dual

If one has unbounded objective function 
values, the other has no feasible solution
If one has an optimal feasible solution, then 
so does the other.
If one has no feasible solution, then

Either has no feasible solution 
Or has unbounded objective function









DUAL LINEAR PROGRAMS

Table 17.1 Symmetric Form of Duality
Primal Dual 

Table 17.2 Asymmetric Form of Duality
Primal Dual 


