§3.10 Worksheet Kutztown University — MAT 361

§3.10: MULTI-PERIOD PRODUCTION/INVENTORY MODELS

1.] MoONTHLY PRODUCTION: A customer requires during the next four months, respectively, 50, 65, 100,
and 70 units of a commodity (no backlogging is allowed). Production costs are $5, $8, $4, and $7 per unit
during these months. The storage cost from one month to the next is $2 per unit (assessed on ending
inventory). It is estimated that each unit on hand at the end of month 4 could be sold for $6. Formulate
an LP that will minimize the net cost incurred in meeting the demands of the next four months.
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2.] BAKING CAKES: James Beerd bakes cheesecakes and Black Forest cakes. During any month, he can
bake at most 65 cakes. The costs per cake and the demands for cakes, which must be met on time, are
listed in the table below. It costs $0.50 to hold a cheesecake, and $0.40 to hold a Black Forest cake, in
inventory for a month. Formulate an LP to minimize the total cost of meeting the next three months’

demands.
Month 1 Month 2 Month 3
Ttem Demand  Cost/Cake ($) | Demand Cost/Cake (3) | Demand Cost/Cake ($)
Cheesecake 40 3.00 30 3.40 3.80
Black Forest 20 2.50 30 2.80 3.40
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3.] GENERAL CARS: During the next two months, General Cars must meet (on time) the following demands
for trucks and cars: month 1 — 400 trucks, 800 cars; month 2 — 300 trucks, 300 cars. During each month,
at most 1000 vehicles can be produced. Each truck uses 2 tons of steel, and each car uses 1 ton of steel.
During month 1, steel costs $400 per ton; during month 2, steel costs $600 per ton. At most, 1500 tons of
steel may be purchased each month (steel may only be used during the month in which it is purchased).
At the beginning of month 1, 100 trucks and 200 cars are in inventory. At the end of each month, a
holding cost of $150 per vehicle is assessed. A car gets 36 mpg, and each truck gets 22 mpg. During each
month, the vehicles produced by the company must average at least 30 mpg. Formulate an LP to meet
the demand and mileage requirements at minimum cost (include steel costs and holding costs).
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