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Figure 1: Pipeline network connecting the wellheads to the delivery point.

Homework 9

Due November 6, 2009

NOTE: Please show each iteration of your algorithm. No credit will be given for
writing the final answer only.

Natural Gas Delivery Problem
Figure 1 represents a pipeline network of natural gas delivery from three offshore
wellheads to a single delivery point. The wellheads are located at nodes 4, 6, and 7.
The given data on the links represents the capacity of each pipeline. Determine the
maximum possible flow from the wellheads to the delivery point.

IAW Problem
IAW is a company that provides fresh water in a given area. The graph in Figure 2
shows the IAW water pipeline system from origin O to a town T .

(a) IAW currently generates the maximum possible flow in the system. What is
the value of this flow?

(b) IAW needs to increase its supply of water by 10% due to increase in water
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Figure 2: IAW water pipeline system.

demand. The cost of expanding the capacity of a link is proportional to the
current link capacity. What is the best choice of investment for IAW? In other
words what are the pipelines that IAW should invest in and how much per
line?

Exercise 3, page 367
Gapco manufactures three products which required daily labor and raw material are
given in the following table:

Product Daily labor (hr/unit) Daily raw material (lb/unit)
1 3 4
2 4 3
3 5 6

The profits per unit of each product are $25, $30 and $22, respectively. Gapco
has two options for locating its plant. The two locations differ primarily in the
availability of labor and raw material, as shown in the following table:

Location Daily labor available (hr) Daily raw material available (lb)
1 100 100
2 90 120

Formulate the problem as an IP and determine the solution.
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Figure 3: Museum layout.

Exercise 4, page 358
The treasures of King Tut are on display in a museum in New Orleans. The layout of
the museum is shown in Figure 1 with different rooms joined by open doors. A guard
standing at the door can watch two adjoining rooms. The museum wants to ensure
guard presence in every room, using the minimum number possible. Formulate the
problem as an IP.

Exercise 1, page 367
A game board consists of 3 × 3 equal squares. You are required to fill each square
with a number between 1 and 9 such that the sum in each row, each column and
each diagonal equals 15. Additionally, the numbers in all squares must be distinct.
Use IP formulation to solve the problem.
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