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Initial System

The initial system contains three parts:

1. The objective function – P=<expression>

2. The problem constraints – <expression> ≤ Cn

3. The nonnegative constraints – x1,x2,…,xn ≥ 0

Slack Variables

A slack variable is a variable that is introduced to allow us to change an inequality into an
equality.

Example:

Let’s say it takes 1 hour to produce product A, and 2 hours to produce product B. We
have four people, working 8 hours per day, making the products. So, our labor
constraint is 32 hours per day. How many products can we make?

(hours spent on
A)

+ (hours spent on
B)

≤ 32

x1 + 2x2 ≤ 32

If we use less than 32 hours, then we have some time left over. We let the
amount of time left over be represented by the slack variable s1.

(hours spent on
A)

+ (hours spent on
B)

+ (time left
over)

= 32

x1 + 2x2 + s1 = 32

Basic and Non-Basic Variables

The Basic variables are those that come with the problem. The non-basic variables are the
slack variables we introduce in order to change the inequality to an equality.



Chapter 4 Linear Programming: The Simplex Method

Section 1 Slack Variables and the Pivot
Page 2 of 2

Simplex Tableau

Here, we are going to put our initial system into a matrix.

1. Introduce slack variables to turn the inequalities to equations.

2. Set all equations equal to the constant (objective equation equal to zero).

3. Create a matrix with the:

a. Coefficients on the left of the vertical bar
b. Constants on the right of the vertical bar
c. Objective function in the last row, with a horizontal bar above

The Pivot

We can set up the system of equations as a matrix, and solve the matrix using a method
similar to the Gauss-Jordon Elimination. Instead of working the diagonal, we will be working
the pivots.

1. Select the column that has the most negative entry in the objective row.
2. For each constraint row, divide the constant by the entry in the selected column. Select

the row with the smallest result. This will be the pivot row.
3. The pivot element will be the element at the intersection of the selected column and

selected row.


