
 SEQ CHAPTER \h \r 1
Chapter VII Homework
1.
Set up a GAMS model of one of the problems from the chapter V homework set.
2.
Charles Chicken manufactures chicken products. He has an integrated operation which raises, processes and packages chicken for distribution.  His operation is broken into 3 parts.  Under chicken raising he has the following situation:

	Inputs per chicken
	Intensive
	Extensive
	Not incubated

	Price of young chick
	$0.20
	$0.20
	$0.25

	Housing
	4 sq. ft.
	2 sq. ft.
	3 sq. ft.

	Feed
	4 lbs. @ $0.05/lb.
	4.1 lbs. @ $0.05/lb.
	4.2 lbs. @ $0.05 lb.

	Farm Labor
	1/2 hour
	1/3 hour
	1/4 hour

	Cost of misc.

   services
	$0.10
	$0.15
	$0.17

	Incubator space
	0.1 sq. ft.
	0.1 sq. ft.
	0 sq. ft.

	% of chickens which

   die or are

   unacceptable
	10%
	13%
	15%

	Body weight at

   maturity
	3.0 lbs.
	2.95 lbs.
	3.1 lbs.



Of the limiting resources he has ...



Housing

55,000 sq. ft.



Labor


5,000 hours



Incubator

3,000 sq. ft.

Furthermore, he may buy additional chickens with a body weight of 2.9 lbs. for $0.75 of which 3% are rejected as unacceptable.  Suppose you can not buy any more than 1000.

In his cutting operation the following cut outs are true regardless of body weight:

	% of Total Body Weight by Category

	Neck
	3%

	Legs
	15%

	Thighs
	20%

	Breast
	30%

	Back
	15%

	Giblet
	10%

	Waste
	7%


Cutting a chicken takes 2 minutes labor time.  He has 25 men who work 8 hours each.  Further, he may hire up to 10 more men for 8 hours/day for $35.00 each or may get his existing people to work overtime at $4.50/hr, up to 300 hours.


In his packaging operation he formulates and sells several products.



Packed Breasts


in 3 lb packages @ $1.00/lb.



Packed Thighs



in 3 lb packages @ $0.95/lb.



Packed Legs 



in 3 lb packages @ $0.90/lb.

Whole cut up chickens 

in 3 lb in same proportions as chickens are cut up excepting waste @ $0.75/lb.



Chicken salad



3 lb of chicken meat (which comes from the procedure below) which takes 4 minutes of labor per pack (Giblets cannot go in) @ $1.40/lb



Giblets




1 lb packages @ $0.70/lb.



Backs




in 3 lb packages @ $0.20/lb.



Necks




in 3 lb packages @ $0.15/lb.



Boned Chicken Meat


in 3 lb packages @ $1.05/lb.

For chicken salad or boned chicken he bones out chicken meat as follows:

              
Necks

yield 10% meat 



Legs

yield 60% meat



Backs

yield 20% meat



Thighs

yield 70% meat



Breasts

yield 85% meat


Waste must be disposed of @ .01/lb.


a)
 Formulate a profit maximizing LP


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


c)
Design a set of reports for management.  Indicate how you would combine activities into the reports.


d)
Draw a flow diagram of the formulation.

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. cheese depository and you have the problem of emptying your cheese by next year.  Further, you know today:

a)
Cheese can be sold for $1.00/lb. and you think the price will go up by 5EQ \O(c,/) per lb. per month the next 8 months, then down by 10EQ \O(c,/) for the subsequent four months.


b)
It costs you 2EQ \O(c,/)/month/lb. to keep the cheese.


c)
Six months from now 1/2 the cheese you have on hand must be committed to PL 480, for which you are not reimbursed.  You must commit at least 500 lbs.


d)
You have 10,000 lbs. of cheese on hand.


e)
1% of the cheese spoils each month.


Set up a profit maximizing LP.

6.
Betty Cracker is trying to formulate her plans for her manufacturing plant which makes delicious cracker crumb pies.  Two types of pies are made.  Southern cracker and crumbly cracker.  Each may be made via two recipes allowing substitution between sugar and high fructose corn syrup.  Raw ingredients are used.  The recipes and the ingredients costs are:

	
	Recipe Number

	
	Southern Cracker
	
	Crumbly Cracker

	Ingredients 
	1

2
	
	1

2

	   HFCS
	1.2 cups
	
	1.2 cups

	  Sugar
	1 cup
	
	1 cup

	  Cracker crumb
	12 oz.

12 oz.
	
	12 oz.

12 oz.

	  Southern flavor
	  5 oz.

  5 oz.
	
	

	  Crumbly flavor
	
	
	  5 oz.

  5 oz.

	  Milk 
	1 cup

1 cup
	
	1 cup

1 cup

	  Water
	.2 cup
	
	.2 cup

	  Assembly cost/unit
	
	
	


	Ingredients
	Units
	Cost/Unit
	Volume/Unit yield on 

	  HFCS
	gallons
	5.00
	1 gallon = 16 cups 

	  Sugar
	tons
	600
	1 ton = 10000 cups  

	  Cracker crumb
	100 lbs.
	50
	1 lb. = 16 ozs.

	  Southern flavor 
	tons
	300
	1 ton = 32000 ozs.

	  Crumbly flavor
	tons
	300
	1 ton = 32000 oz.

	  Milk
	10 gallons
	13.00
	1 gallon = 16 cups 

	  Water
	gallon
	0.01
	1 gallon = 16 cups


Assume you have capacity to:

a)
Bake 3000 pies 

b)
Store 10 tons of either filling individually 

c)
Store 5 tons of sugar 

Set up a profit max LP 

7.
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






