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SA305 – Linear Programming Spring 2015
Asst. Prof. David Phillips

Quiz 5 – February 23, 2015 Worksheet, due Friday 2/27.

Instructions. You may not use any other materials (e.g., notes, homework, books).

Problem 1. A petroleum refinery converts crude oils into different gasoline types. They have 20
different crude oils that they use and 6 different kinds of gasolines that they create. For i = 1, . . . , 20,
the company has bi liters of crude oil i on hand. The gasolines are graded in increasing order of
octane, i.e., gasoline 1 has the lowest octane, and gasoline 6 has the highest octane. For i = 1, . . . , 20,
processing one liter of crude oil i costs ci, and produces pik liters of gasoline k for k = 1, . . . , 6. After
a gasoline is produced, it can be further refined which results in simultaneously producing all of the
higher octanes. In particular, for k = 1, . . . , 5, refining a liter of gasoline k costs dk, produces p` r`k
liters of gasoline ` for each ` = k + 1, . . . , 6. Note that gasoline 6 cannot be further refined. The
refinery receives sk for each liter of gasoline k it produces for k = 1, . . . , 6. We are interested in
formulating a linear program that maximizes profit.

a. Define the sets required by this problem.

b. Define the parameters in terms of the sets you created. Note that this just involves extracting
the parameters from the problem description.

c. Define the decision variables you will use in your model here:



d. Write the objective function here:

e. Write constraints that enforce the amount of crude oil that the company has on hand.

f. Write a balance constraints for your gasolines.

g. Write nonnegativity constraints.


