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PROBLEMS

Group A

1 There are three factories on the Momiss River (1, 2, and
3). Each emits two types of pollutants (1 and 2) into the
river. If the waste from each factory is processed, the
pollution in the river can be reduced. It costs $15 to process
a ton of factory 1 waste, and each ton processed reduces the
amount of pollutant 1 by 0.10 ton and the amount of
pollutant 2 by 0.45 ton. It costs $10 to process a ton of
factory 2 waste, and each ton processed will reduce the
amount of pollutant 1 by 0.20 ton and the amount of
pollutant 2 by 0.25 ton. It costs $20 to process a ton of
factory 3 waste, and each ton processed will reduce the
amount of pollutant 1 by 0.40 ton and the amount of
pollutant 2 by 0.30 ton. The state wants to reduce the amount
of pollutant 1 in the river by at least 30 tons and the amount
of pollutant 2 in the river by at least 40 tons. Formulate an
LP that will minimize the cost of reducing pollution by the
desired amounts. Do you think that the LP assumptions
(Proportionality, Additivity, Divisibility, and Certainty) are
reasonable for this problem?
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21 U.S. Labs manufactures mechanical heart valves from
the heart valves of pigs. Different heart operations require
valves of different sizes. U.S. Labs purchases pig valves
from three different suppliers. The cost and size mix of the
valves purchased from each supplier are given in Table 3.
Each month, U.S. Labs places one order with each supplier.
At least 500 large, 300 medium, and 300 small valves must
be purchased each month. Because of limited availability of
pig valves, at most 700 valves per month can be purchased
from each supplier. Formulate an LP that can be used to
minimize the cost of acquiring the needed valves.
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6 During each 6-hour period of the day, the Bloomington
Police Department needs at least the number of policemen
shown in Table 5. Policemen can be hired to work either 12
consecutive hours or 18 consecutive hours. Policemen are
paid $4 per hour for each of the first 12 hours a day they
work and are paid $6 per hour for each of the next 6 hours
they work in a day. Formulate an LP that can be used to
minimize the cost of meeting Bloomington’s daily police
requirements.

TABLE S

Time Period Number of Policemen Required
12 AM—6 A.M. 12

6 AM—12 pM. 8

12 PM.—6 PM. 6

6 pPM—12 A.M. 15




