
1) Fordco produces cars in Detroit and Dallas. The Detroit plant can produce as many as 

6,500 cars, and the Dallas plant can produce as many as 6,000 cars. Producing a car costs 

$2,000 in Detroit and $1,800 in Dallas. Cars must be shipped to three cities. City 1 must 

receive 5,000 cars, city 2 must receive 4,000 cars, and city 3 must receive 3,000 cars. The 

cost of shipping a car from each plant to each city is given in Table 33. At most, 2,200 

cars may be sent from a given plant to a given city. Formulate an MCNFP that can be 

used to minimize the cost of meeting demand.  

2) Each year, Data Corporal produces as many as 400 computers in Boston and 300 

computers in Raleigh. Los Angeles customers must receive 400 computers, and 300 

computers must be supplied to Austin customers. Producing a computer costs $800 in 

Boston and $900 in Raleigh. Computers are transported by plane and may be sent 

through Chicago. The costs of sending a computer between pairs of cities are shown in 

Table 34.  

a ) Formulate an MCNFP that can be used to minimize the totalncost of meeting Data 

Corporal’s annual demand.  

From Chicago Austin LA 

BOSTON 80 220 280 

RALEIGH 100 140 170 

CHICAGO - 40 50 

 

3) Workco must have the following number of workers available during the next three 

months: month 1, 20; month 2, 16; month 3, 25. At the beginning of month 1, Workco 

has no workers. It costs Workco $100 to hire a worker and $50 to fire a worker. Each 

worker is paid a salary of $140/month. We will show that the problem of determining a 

hiring and firing strategy that minimizes the total cost incurred during the next three (or 

in general, the next n) months can be formulated as an MCNFP.  

a Let  

xij  number of workers hired at beginning of month i and fired after working till end of 

month j  1  

(if j = 4, the worker is never fired). Explain why the following LP will yield a minimum-

cost hiring and firing strategy:  



4) Braneast airlines must determine how many airplanes should serve the Boston–

New York–Washington air corridor and which flights to fly. Braneast may fly any of the 

daily flights shown in Table 36. The fixed cost of operating an airplane is $800/day. 

Formulate an MCNFP that can be used to maximize Braneast’s daily profits. (Hint: Each 

node in the network represents a city and a time. In addition to arcs representing flights, 

we must allow for the possibility that an airplane will stay put for an hour or more. We 

must ensure that the model includes the fixed cost of operating a plane. To include this 

cost, the following three arcs might be included in the network: from Boston 7 P.M. to 

Boston 9 A.M.; from New York 7 P.M. to New York 9 A.M.; and from Washington 7 P.M. 

to Washington 9 A.M.)  

                  leaves                                 arrives 

City Time City Time Flight 
revenue 

Variable 
cost of flight 
(s) 

NY 9AM WASH 10AM $900 400 
NY 2PM WASH 3PM $600 350 
NY 10AM BOS 11AM $800 400 
NY 4PM BOS 5PM $1200 450 
WASH 9AM NY 10AM $1100 400 
WASH 3PM NY 4PM $90 350 
WASH 10AM BOS 12NOON $1500 700 
WASH 5PM BOS 7PM $1800 900 
BOS 10AM NY 11AM $900 500 
BOS 2PM NY 3PM $800 450 
BOS 11AM WASH 1PM $1100 600 
BOS 3PM WASH 5PM $1200 650 
 
 
 
 

 
 
 
 
 
4) During the next three quarters, Airco faces the following demands for air conditioner 

compressors: quarter 1—200; quarter 2—300; quarter 3—100. As many as 240 air 

compressors can be produced during each quarter. Production costs/compressor during 

each quarter are given in Table 78. The cost of holding an air compressor in inventory is 

$100/quarter. Demand may be backlogged (as long as it is met by the end of quarter 3) at 

a cost of $60/compressor/quarter. Formulate the tableau for a balanced transportation 

problem whose solution tells Airco how to minimize the total cost of meeting the 

demands for quarters 1–3.  



QTR1 QTR2 QTR3 
$200 $180 $240 
 
 
5) The Carter Caterer Company must have the following number of clean napkins 

available at the beginning of each of the next four days: day 1—15; day 2—12; day 3—

18; day 4—6. After being used, a napkin can be cleaned by one of two methods: fast 

service or slow service. Fast service costs 10¢ per napkin, and a napkin cleaned via fast 

service is available for use the day after it is last used. Slow service costs 6¢ per napkin, 

and these napkins can be reused two days after they are last used. New napkins can be 

purchased for a cost of 20¢ per napkin. Formulate a balanced transportation problem to 

minimize the cost of meeting the demand for napkins during the next four days.  

MINIMUM SPANING TREE 
 

1) The distances (in miles) between the Indiana cities of Gary, Fort Wayne, 

Evansville, Terre Haute, and South Bend are shown in Table 38. It is necessary to 

build a state road system that connects all these cities. Assume that for political 

reasons no road can be built connecting Gary and Fort Wayne, and no road can be 

built connecting South Bend and Evansville. What is the minimum length of road 

required?  

 GARY FORT 

WAYNE 

EVANSVILLE TERRE 

HAUTE 

SOUTH 

BEND 

GARY - 132 217 164 58 

FORT 

WAYNE 

132 - 290 201 79 

EVANSVILLE 217 290 - 113 303 

TERRE 

HAUTE 

164 201 113 - 196 

SOUTH 

BEND 

58 79 303 196 - 

 

2) The city of Smalltown consists of five subdivisions. Mayor John Lion wants to 

build telephone lines to ensure that all the subdivisions can communicate with 

each other. The distances between the subdivisions are given in Figure 50. What 

is the minimum length of telephone line required? Assume that no telephone line 

can be built between subdivisions 1 and 4.  
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3) Three cities are at the vertices of an equilateral triangle of unit length. Flying Lion 

Airlines needs to supply connecting service between these three cities. What is the 

minimum length of the two routes needed to supply the connecting service?  

b Now suppose Flying Lion Airlines adds a hub at the “center” of the equilateral triangle. 

Show that the length of the routes needed to connect the three cities has de- creased by 

13%. (Note: It has been shown that no matter how many “hubs” you add and no matter 

how many points must be connected, you can never save more than 13% of the total 

distance needed to “span” all the original points by adding hubs.)†  
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