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Primal – Dual 

• The original linear programming model is called 
the primal, and the alternative form is the dual. 

• The dual is an alternative model form derived 
completely from the primal. 

• The dual is useful because it provides the decision 
maker with an alternative way of looking at a 
problem. 

• The dual solution variables provide the value of 
the resources, that is, shadow prices. 



Example 

• The Hickory Furniture Company produces tables and 
chairs on a daily basis. Each table produced results in 
$160 in profit; each chair results in $200 in profit. The 
production of tables and chairs is dependent on the 
availability of limited resources—labor, wood, and 
storage space. The company wants to know the number 
of tables and chairs to produce per day to maximize 
profit. The resource requirements for the production of 
tables and chairs and the total resources available are as 
follows. 



Model 

Primal Dual 

For a primal maximization model, the dual form is a minimization model. 

The dual is formulated entirely from the primal. 



Primal – Dual Relationships 

• The dual variables, y1, y2, and y3, correspond to the model constraints in the 
primal. For every constraint in the primal there will be a variable in the dual.  
– In this case, the primal has three constraints; therefore, the dual has three decision variables. 

• The quantity values on the right-hand side of the primal inequality constraints 
are the objective function coefficients in the dual.  
– The constraint quantity values in the primal, 40, 216, and 240, form the dual objective 

function: Z =40y1+216y2+240y3. 

• The model constraint coefficients in the primal are the decision variable 
coefficients in the dual.  
– The labor constraint in the primal has the coefficients 2 and 4. These values are the y1 variable 

coefficients in the model constraints of the dual: 2y1 and 4y1. 

• The objective function coefficients in the primal represent the model 
constraint requirements (quantity values on the right-hand side of the 
constraint) in the dual. 

• Whereas the maximization primal model has ≤ constraints, the minimization 
dual model has ≥ constraints. 



Primal – Dual Relationships 



The Optimal Simplex Solution 
for the Primal Model 

• The optimal primal tableau contains information about the dual. 
• The negative values of 20 and 20/3 under the s1 and s2 columns 

indicate that if one unit of either s1 or s2 were entered into the 
solution, profit would decrease by $20 or $6.67 (i.e., 20/3), 
respectively. 



Information from The Dual  

• The cj-zj values for slack variables are the marginal 
values of the constraint resources, i.e., shadow prices. 

• If a resource is not completely used, i.e., there is slack, 
its marginal value is zero. 

• The shadow price is the maximum amount that should 
be paid for one additional unit of a resource. 

• The total marginal value of the resources equals the 
optimal profit. 

• The dual variables equal the marginal value of the 
resources, the shadow prices. 

• The dual provides the decision maker with a basis for 
deciding how much to pay for more resources. 



Any questions? 


