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Question 1 (8 marks)
We have two optimization problems:
Problem 1:
minimize

aT x

subject to x  0
Gx = b
Problem 2:
minimize

(aT x)2

subject to x  0
Gx = b
(a) [3 marks] Do these problems always have the same solution? Provide example(s) to show
that these problem do not necessarily share the same solution.
(b) [5 marks] Formulate the Problem 2 as a linear program (optimization problem).

Question 2 (7 marks)
A manager of an oil refinery plant has 2 million barrels of crude oil A and 4 million barrels of
crude oil B allocated for production during the coming month. Refinery can use these resources
to produce either gasoline (sale price $38 per barrel) or home heating oil (sale price $33 per
barrel). For the production of these fuels, refinery has three production processes with the following
characteristics:
Table 1: Characteristics of the Production processes

Process 1

Process 2

Process 3

Input crude A
Input crude B

3
5

1
1

5
3

Output Gasoline
Output Heating Oil
Cost

4
3
$51

1
1
$11

3
4
$40

All quantities are in barrels. For example, with the first process, 3 barrels of crude A and 5 barrels
of crude B are used to produce 4 barrels of gasoline and 3 barrels of heating oil. The costs in this
table refer to variable and allocated overhead costs and there are no separate cost items for the
cost of the crudes. Formulate an optimization problem that would help the manager to determine
the optimal production level, that is, how much each of the processes to be utilized, such that the
net revenue over the next month is maximized.

