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Using the Simplex Method to Solve Linear
Programming Maximization Problems 5

J. Reeb and S. Leavengood

A key problem faced by managers is how to allocate scarce resources
among activities or projects. Linear programming, or LP, is a method of
allocating resources in an optimal way. It is one of the most widely used
operations research (OR) tools. It has been used successfully as a decision-
making aid in almost all industries, and in financial and service organiza-
tions.

Programmingrefers to mathematical programming. In this context, it
refers to a planning process that allocates resources—Ilabor, materials,
machines, and capital—in the best possible (optimal) way so that costs are
minimized or profits are maximized. In LP, these resources are known as
decision variablesThe crite-
rion for selecting the best

values of the decision vari-
ables (e.g., to maximize profitg
or minimize costs) is known as
theobjective functionThe
limitations on resource avail-
ability form what is known as
aconstraint set.

For example, let's say a
furniture manufacturer pro-
duces wooden tables and
chairs. Unit profit for tables is
$6, and unit profit for chairs is
$8. To simplify our discussion,
let's assume the only two
resources the company uses t
produce tables and chairs are
wood (board feet) and labor

(hours). It takes 30 bf and
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Decision variables. . .

“The resources
available.”

Constraint set. . .
“The limitations on
resource availability.”
Objective function. . .

“The criterion for
selecting the best
values of the decision
variables.”

5 hours to make a table, and 20 bf and 10 hours to make a chair.
There are 300 bf of wood available and 110 hours of labor avail-
able. The company wishes to maximize profit, so profit maximiza-
tion becomes thebjective functionThe resources (wood and

labor) are thelecision variablesThe limitations on resource

availability (300 bf of wood and 110 hours of labor) form the

constraint setor operating rules that govern the procéssing LP,
management can decide how to allocate the limited resources to
maximize profits.

The “linear” part of the name refers to the following:

* The objective function (i.e., maximization or minimization) can
be described by a linear function of the decision variables, that
is, a mathematical function involving only the first powers of the
variables with no cross products. For example,2&id 4 . are
valid decision variable terms, while 23, 4X 2 and @X * 2X)
are not. The entire problem can be expressed as straight lines,
planes, or similar geometrical figures.

* The constraint set can be expressed as a set of linear equations.

In addition to the linear requirements, nonnegativity conditions
state that the variables cannot assume negative values. It is not
possible to have negative resources. Without these conditions, it
would be mathematically possible to use more resources than are
available.

In EM 8719,Using the Graphical Method to Solve Linear
Programs,we use the graphical method to solve an LP problem
involving resource allocation and profit maximization for a furni-
ture manufacturer. In that example, there were only two variables
(wood and labor), which made it possible to solve the problem
graphically.

Problems with three variables also can be graphed, but three-
dimensional graphs quickly become cumbersome. Problems with
more than three variables cannot be graphed. Most real-world
problems contain numerous objective criteria and resources, so
they’re too complicated to represent with only two or three vari-
ables. Thus, for all practical purposes, the graphical method for
solving LP problems is used only to help students better under-
stand how other LP solution procedures work.

This publication will build on the example of the furniture
company by introducing a way to solve a more complex LP prob-
lem. The method we will use is teamplexmethod.
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