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6.4. The Makonsel Company is a fully integrated company that both produces goods and sells them at its retail outlets. After
production, the goods are stored in the company’s two warehouses until needed by the retail outlets. Trucks are used to transport
the goods from the two plants to the warchouses, and then from the warehouses to the three retail outlets.

Using units of full truckloads, the first table below shows cach plant’s monthly output, its shipping cost per truckload sent to each
warehouse, and the maximum amount that it can ship per month to each warehouse.

For each retail outlet (RO), the second table below shows its monthly demand, its shipping cost per truckload from each warehouse,
and the maximum amount that can be shipped per month from cach warehouse.

Management now wants to determine a distribution plan (number of truckloads shipped per month from each plant to cach
warehouse and from cach warehouse to each retail outlet) that will minimize the total shipping cost.

a. Draw a network that depicts the company’s distribution network. Identify the supply nodes, transshipment nodes, and
demand nodes in this network.

b. Formulate a network model for this problem as a minimum-cost flow problem by inserting all the necessary data into
the network drawn in part a. (Use the format depicted in Figure 6.3 @ to display these data.)

c. Formulate and solve a spreadsheet model for this problem.
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Unit Shipping Cost

Shipping Capacity

From\To  Warehouse1 Warehouse 2 Warehouse 1 Warehouse 2 Output
Plant 1 $425 $560 125 150 200
Plant 2 510 600 175 200 300

Unit Shipping Cost

Shipping Capacity

From\To RO1 RO2 RO3

RO1 RO2 RO3

Warehouse 1 $470 $505 $490

Warehouse 2 390 410 440

100 150 100
125 150 75

Demand 150 200 150

150 200 150
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6.11. The diagram depicts a system of aqueducts that originate at three rivers (nodes R1, R2, and R3) and terminate at a major city
(node T), where the other nodes are junction points in the system.

Using units of thousands of acre feet, the following tables show the maximum amount of water that can be pumped through each
aqueduct per day.

From\To A B c
R1 75 65 —
R2 40 50 60
R3 80 70
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From\To D E F From\To T

A 60 45 — D 120
B 70 55 45 E 190
C 70 90 F 130

The city water manager wants to determine a flow plan that will maximize the flow of water to the city.

a. Formulate this problem as a maximum flow problem by identifying a source, a sink, and the transshipment nodes, and
then drawing the complete network that shows the capacity of each arc.

b. Formulate and solve a spreadsheet model for this problem.
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6.15. You need 1o take a trip by car to another town that you have never visited before. Therefore, you are studying a map to
determine the shortest route to your destination. Depending on which route you choose, there are five other towns (call them A, B,
C. D, E) through which you might pass on the way. The map shows the mileage along each road that directly connects two towns
without any intervening towns. These numbers are summarized in the following table, where a dash indicates that there is no road
directly connecting these two towns without going through any other towns.

Miles between Adjacent Towns

Town A B C D E Destination

Origin 40 60 50 — — —

A 0 — 70 — —
B 20 55 40 —
C — 50 —
D 10 60
E 80
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a. Formulate a network model for this problem as a shortest path problem by drawing a network where nodes represent
towns, links represent roads, and numbers indicate the length of each link in miles.

b. Formulate and solve a spreadsheet model for this problem.
c. Use part b to identify your shortest route.

d. Tf each number in the table represented your cost (in dollars) for driving your car from one town to the next, would the
answer in part ¢ now give your minimum-cost route?

e. If each number in the table represented your fime (in minutes) for driving your car from one town to the next, would the
answer in part ¢ now give your minimum-time route?




