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Formation of the Dual Problem

The ≤ inequalities in the previous sections represent maximization problems in which the feasible region is bounded.

For ≥ inequalities, we have minimization problems in which the feasible region is unbounded.

Recall that all variables must satisfy the non-negative constraint. In minimization problems, introduction of slack variables will result in negative values in basic solutions.

In these cases, we need a process for converting from maximization to minimization. The original problem is called the primal problem, and the converted problem is called the dual problem. The solution to the dual problem is also the solution to the primal problem.

To form the dual problem, it is necessary to create a matrix from the constraints and objective function, and transpose the matrix.

Steps to Transpose the Primal Matrix into the Dual Matrix

1. List the constraints, and place the objective function below the constraints.


2. Transfer the coefficients and constants into a matrix.


a. Draw a horizontal line to separate the coefficients and the constants.


b. Draw a vertical line to separate the constraints and objective function.


3. Each row in the primal matrix becomes a column in the dual matrix.

Once the transposition is complete, the dual matrix can be solved using the Simplex method learned in the previous section.


