
Project: Linear Programming

General Information. Linear programming is concerned with max-
imizing or minimizing a certain quantity (like cost) whose variables
are constrained by various linear inequalities. Linear programming is
applicable to many problems in industry and science. In this project,
you’ll learn about the simplex method for solving such problems.
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standard form, slack variables.

References. Basic books on operations research (a branch of applied
mathematics which studies these types of problems) are a good place
to look for information.

Problems.

(1) Seven patients require blood transfusions. We assume four
blood types: A, AB, B, and O. Type AB is called the univer-
sal recipient; type O is called the universal donor. The blood
supply and patient data is as follows:

Type Supply Cost per pint
A 7 pts $ 1
AB 6 pts $ 2
B 4 pts $ 4
O 5 pts $ 5

Patient Blood Type Need (pts)
1 A 2
2 AB 3
3 B 1
4 O 2
5 A 3
6 B 2
7 AB 1

The problem is to ensure that each patient receives the re-
quired amount of the proper type of blood and to use the exist-
ing supply so that the cost of replacement is minimized. Formu-
late this as a linear programming problem, but don’t actually
solve it. Label the decision variables, objective function, and
constraints.
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(2) Solve the following linear programming problem using the sim-
plex method:

Minimize: z = −x1 + x2 + x3, subject to

x1 − 2x2 + x3 ≤ 11

−2x1 + x3 = 1

x1, x2, x3 ≥ 0


