
Lecture 4 

Regular Simplex Method: 

Standard Form

Operations Research



Outlines

• Transforming the LP problem to standard form 

•  Basic solutions of standard LP problem

• Regular Simplex Method



Why Standard Form?

• The simplex method had proven to be the most powerfull

(practical) solver of LP problems

• The implementation of simplex method requires the LP 

problem in standard form



What is Standard Form?
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Standard Program in Matrix Form
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Linear Programming - Standard 

Form
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where,

Cost Vector

Coefficient Matrix

RHS Var. Vector



Steps of Standard Form



Big M Method:

Form the Modified Problem
• If any problem constraints have negative constants on the 

right side, multiply both sides by -1 to obtain a constraint 

with a nonnegative constant. Remember to reverse the 

direction of the inequality if the constraint is an inequality.

• Introduce a slack variable for each constraint of the form  ≤.

• Introduce a surplus variable and an artificial variable in 

each  ≥ constraint. 

• Introduce an artificial variable in each = constraint. 

• For each artificial variable a, add –Ma (or +Ma) to the 

objective function. Use the same constant M for all artificial 

variables. 



Example

--



Example(continued)

--



Example(continued)
All variables must be Non-negative



Example(continued)
All variables must be Non-negative

Unrestricted variables: 

replace with 2 non-negative 

variables



Example (continued)



Example (continued)



Example(continued)

Introduce an Artificial variable

An artificial variable is a variable introduced into each equation 

that has a surplus variable or in = constraint. 

For each artificial variable A, 

add –MA to the objective function in Maximize Problem. 

add +MA to the objective function in Minimize Problem



Artificial Variables

In order to use the simplex method on problems with mixed

constraints, we turn to a variable called an artificial variable.

This variable has no physical meaning in the original problem

Where???An artificial variable is a variable introduced into

each equation that has a surplus variable or equal constraints.

Why?? is introduced for the purpose of obtaining a basic

feasible solution so that we can apply the simplex method.

To ensure that we consider only basic feasible solutions, an

artificial variable is required to satisfy the nonnegative

constraint.



Basic Variables???



Example

(continued)



Basic 

Solutions







Initial Basic Feasible Solution

= 8 - 3 = 5





• Simplex: a linear-programming algorithm that 
can solve problems having more than two 
decision variables.

Simplex Method



• The simplex technique involves generating a series of

solutions in tabular form, called tableaus. By inspecting the

bottom row of each tableau, one can immediately tell if it

represents the optimal solution. Each tableau corresponds

to a corner point of the feasible solution space. The first

tableau corresponds to the origin. Subsequent tableaus are

developed by shifting to an adjacent corner point in the

direction that yields the highest (smallest) rate of profit

(cost). This process continues as long as a positive

(negative) rate of profit (cost) exists.

Simplex Algorithm


