
Chapter VII Homework
2010
1.
Soy City, Inc. purchases soybeans, crushes them, and uses the soy products to make margarine, meat substitute, and soy sauce.  Soybeans may be classified as Grade A or Grade B.  Crushed soybeans yield soybean meal and soybean oil.  The characteristics of the two grades of soybean in terms of cost/ton and yield of meal and oil are

	Grade
	Cost/Ton
	% Meal
	% Oil

	A
	180
	80
	20

	B
	150
	85
	15


Processing costs are $15 per ton of soybeans.

Soybean meal may be sold directly as animal feed for $190/ton.  The composition of other products, their cost of production, and selling price are:

	
	Per lb. Manufactured

	Product (units)
	Use of

 Soy Meal
	Use of 

Soy Oil
	Processing Cost
	Selling

Price

	Margarine (lb)
	
	2
	0.05
	1.00

	Meat Substitute (lb)
	0.08
	0.2
	0.10
	0.49

	Soy Sauce (gal)
	
	5
	0.12
	5.00


Processing capacity is limited to crushing 2 tons of soybeans.

Formulate a LP model to maximize profits for this problem.

Setup and interpret the dual equation for the major different types of variables.

2.
Dollar Hog Company is planning its weekly hog cutting operation. Dollar hogs and can either skin them or scald them and then cut them up via one of four patterns. Technical data follow.

	Table 1. Technical Data by Processing Type

	
	Hog Processing Type

	
	Skin
	Scald

	Cost/Hog
	10
	8

	byproduct1/ /hog
	10 lbs.
	30 lbs.

	skin yield/hog
	1
	0

	labor/hog
	6
	4

	1/  byproducts in addition to those shown in  Table 2.


	Table 2.  Percent yield of product by cutting pattern

	
	Cutting Pattern

	Product
	1
	2
	3
	4

	Ham
	.20
	.20
	
	

	Bacon
	.10
	
	.15
	

	Sausage
	.25
	.35
	.45
	.65

	By-product
	.25
	.25
	.20
	.15

	Waste
	.20
	.20
	.20
	.20

	Labor/hog
	0.5
	0.2
	0.2
	0.1


Products sell for the following prices:

Skins:
$8

Bacon:
$1.85/lb.
Byproduct:  $0.40/lb.

Ham:
$1.90/lb.
Sausage:
$1.00/lb.

Hogs cost $40, weigh 200 lbs after the skinning or scalding operation.  labor costs $6/hr. with 5000 man hours available.  Waste costs $0.01/lb. to dispose of.

a)
Formulate an LP

b)
Discuss how to derive a demand curve for hogs.

c)
Setup and interpret the dual equation for the major different types of variables
3.
Smears prepares prepackaged hardware for distribution through its chain of stores.  Prepackaged hardware contains mixtures of various items or small packages of these items. Smears sells assorted packages of items containing#2, #4, and #6 bolts; #2, #4, and #6 nuts; #2, #4, and #6 washers; #6 and #10 wood screws; and #3 and #5 metal screws. The packages they sell are:

	Package
	Name
	Composition by weight
	Weight of Packaged Product

	1
	Handyman Set
	Equal wt. of everything
	1 lb.

	2
	Screw, bolt, washer set
	10 of each size-
	--

	3
	Bolt Pack
	1 lb. of any of the bolts 1 size only
	1 lb.

	4
	Nut Pack
	1 lb. of any of the nuts 1 size only
	1 lb.

	5
	Washer Pack
	1 lb. of any of the washers 1 size only
	1 lb.

	6
	Bolt Mix 1
	20% #2, 30% #4, 50% #6
	1 lb.

	7
	Bolt Mix 2
	40% #2, 20% #4, 40% #6
	1 lb.

	8
	Washer Mix
	30% #2, 30% #4, 40% #6
	1 lb.

	9
	Wood screw Mix
	40% #6, 60% #10
	1 lb.

	10
	Metal screw Mix
	60% #3, 40% #5
	1 lb.

	11
	Screw Mix
	50% wood screw mix, 50% metal screw mix
	1 lb.

	12
	Nut Mix
	Equal weight of all types of nuts
	1 lb.


In terms of raw materials:

	Item
	Items/lb.
	Inventory in lbs.
	Cents/lbs.
	Maximum available at this price

	#2 bolt
	 50
	100 lbs
	50
	1,000

	#4 bolt
	100
	50  
	40
	  500

	#6 bolt
	150
	75  
	30
	7,000

	#2 nut
	300
	90  
	20
	1,000

	#4 nut
	325
	110   
	30
	   700

	#6 nut
	350
	10  
	40
	1,000

	#2 washer
	500
	3  
	10
	  600

	#4 washer
	550
	25  
	10
	1,500

	#6 washer
	600
	200   
	10
	unlimited

	#6 wood screw
	150
	5  
	40
	2,000

	#10 wood screw
	200
	0 
	30
	2,000

	#3 metal screw
	 75
	0 
	70
	2,000

	#5 metal screw
	125
	0 
	50
	2,000


In terms of products...

	Product
	Price/Unit
	Minimum Sales
	Maximum Sales

	1
	$1.00
	100
	   500

	2
	  .40
	  0
	 2,000

	3
	  .75
	  0
	  --

	4
	  .50
	200
	  --

	5
	  .70
	  0
	 1,000

	6
	  .60
	  0
	  --

	7
	 3.10
	  0
	  --

	8
	 1.70
	  0
	   100

	9
	  .85
	 50
	  --

	10
	 2.05
	 0
	  --

	11
	  .80
	 0
	  --

	12
	.75
	 0
	  --


a)
Formulate this as an LP including features which tell the number of bolts, nuts, washers and screws sold; the costs of purchases of bolts, nuts, washers and screws; and the total poundage sold.

b)
How would you answer the question: "What items should Smears try to obtain more of?"

c)
How would you answer the question: "What items should Smears try to  sell more of?"

4.
Multicounty farming associates has two farms in two counties.  The farms possess different soil characteristics so they have different yields, working rates and time available.  The data are given below.

	
	
	Yields

	
	
	Farm 1
	Farm 2

	Planting

Date
	Harvesting

Date
	Corn

Yield
	Soybean

Yield
	Corn

Yield
	Soybean

Yield

	2
	5
	90
	10
	85
	8

	3
	5
	70
	30
	65
	27

	4
	5
	50
	50
	50
	43

	2
	6
	140
	10
	137
	8

	3
	6
	135
	40
	132
	36

	4
	6
	130
	45
	128
	40

	2
	7
	130
	32
	123
	30

	3
	7
	120
	30
	117
	29

	4
	7
	110
	25
	110
	20


	Plowing Dates
	Farm 1
	Farm 2

	(periods)
	1-4
	1-4 and 5-9


	Working Rate
	Acres/hr.
	Labor/hr.
	Acres/hr.
	Labor/hr.

	Plowing
	4
	1
	5
	1

	Planting
	10
	1
	10
	1

	Harvesting
	3
	2
	5
	2

	Field Time (hours/period)

	Period
	Farm 1
	Farm 2

	1
	10
	12

	2
	15
	17

	3
	20
	22

	4
	25
	25

	5
	20
	19

	6
	15
	17

	7
	15
	17

	8
	10
	12

	9
	5
	3


Production Costs:
$125.00 per acre for corn

$ 50.00 per acre for soybeans

Prices


$ 3.00 per bushel for corn

$ 6.00 per bushel for soybeans

Two laborers are available year round.  Workers may work no more than the maximum of 25 hours on either farm or the maximum on the particular farm.

Formulate a profit maximizing LP.
5.
Suppose you are in charge of the U.S.D.A. butter supplies depository and you have the problem of managing the butter for the next year.  Further, you know today:
a)
Butter can be sold for $1.50/lb. and you think the price will go up by 4EQ \O(c,/) per lb. per month the next 6 months, then down by 10EQ \O(c,/) for the subse​quent sixr months.

b)
It costs you 1EQ \O(c,/)/month/lb. to keep the butter.ADVANCE \d12
c)
Six months from now 1/2 the butter you have on hand will be given away to the school lunch program by politicians seeking reelection.  You must have at least 1000 lbs on hand to make them happy.

d)
You have 27,000 lbs. of butter on hand.

e)
1% of the butter spoils each month.

Set up a profit maximizing LP.

Setup and interpret the dual equation for the major different types of variables.

6.
Assume you are hired by a meat packing firm which has W warehouses and P plants. Assume each of the plants makes N products by M processes.   The  plants have R resources.  The warehouses each face fixed demand for all goods.  Assume the firm has asked you to build a model  for them to determine

          
(a) 
Which plants produce which products

        


(b) 
Where goods produced at plants should be shipped.

        

Formulate this problem in a general summation notation fashion specifying the data you would need
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