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2 Rock Solid Furniture. You work for Rock Solid Furniture in Selma, North Carolina.  Your company focuses on only one market – school furniture.  Your products are made mostly for the State of North Carolina.  You have served them for almost 30 years.  The only products you manufacture are desks, chairs, and tables.  These products are a standard used in the principal’s office.

Bidding has been difficult with the state, but you have managed to make $58 per desk, $30 per table, and $20 per chair.  The material constraint is in the amount of good oak you can obtain.  You can obtain only 48 board feet per week.  The desk takes 8 board feet, the table requires 6 board feet, and the chair only 1 board foot.

Other constraints deal with the finishing and carpentry department.  The following table provides the requirements for the furniture.

	 
	Finishing
	Carpentry

	 
	Hours
	Hours

	Desk
	4
	2

	Tables
	2
	1.5

	Chairs
	1.5
	0.5


Rock Solid has always used part-time finishers and carpenters.  The hours available are 20 for finishing and 8 for carpentry.

First you outline the LP problem as follows:

MAX 58X1+30X2+20X3

     S.T.

       1)  8X1+  6X2+    1X3      <48

       2)  4X1+  2X2+  1.5X3      <20

       3)  2X1+1.5X2+   .5X3       <8

You assembled the problem and processed in Excel.  
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Your sensitivity output is as follows:
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a) How many desks, tables, and chairs are recommended in the optimal solution?

b) What is the dollar profit per week at the optimal solution?

c) How much additional “table” profit would be required for the table to become a candidate for construction?

d) At our present optimal solution, we have something in excess.  Is it wood, hours of labor in finishing or hours of labor in carpentry?

e) If we worked one extra hour in finishing, how much would the objective function value increase?  That is, how much would our overall profit increase?

f) A “mole” has shared that we can actually increase the bid price of our chair by $10 and still sell our chairs.  If this is true, what is the new “profit” per chair?  Does this change the optimal solution?

g) An EPA logging rule has hampered our ability to obtain world-class cherry bark oak trees from the Neuse River basin.  Assuming we can only obtain 30 board feet per week, can we still maintain our original best solution?  


h) What is the lowest amount of weekly board feet we can obtain without a change in our original solution?

(20 points)
3) Investing    Answer the following question from problem 29 in the text on page 101.
1) Formulate the linear program and attach the Excel sheet.  In the following box place the problem 

2) How much do you invest in Land and Cattle?


3) What is the total amount after one year with normal conditions?

4) How much would the return on cattle have to increase in order for Alexis to invest only in cattle?


5) Should all of the inheritance be invested?
6) If Alexis decides to invest some of her own money, what return would she realize for each dollar of her own money that she invests?.

7) What is the max she could invest of her own savings before this return would change?  


  (30 points)

4 Fruit Stand. It is harvest time in the Rio Grande Valley in South Texas.  Every year at this time the Garcias set up their roadside stand and sell fresh vegetables to the local people in McAllen, Texas.  The stand remains open for about 3 months and then closes for the year. 

Mrs. Rosa Garcia is the grand lady of the business.  She has opened this stand and been very successful in marketing to the people of McAllen.  The locals look forward to her opening day each season. 

This is the first week of the season that the stand will be open.  It is time to cross the Rio Grande and go south of Reynosa to the Mexican farm to buy the produce from the Gonzales.  The Garcias usually buy one week’s worth of produce and then repeat the process each week for the season.

The Gonzales know the Garcias.  Over the years they have sold many fruits and vegetables to them.  Being steady customers they have a standard price of selling to the Garcias.  The price is $50.00 (American) for all that can be loaded in one standard size Ford pick-up truck.  The volume of the body is five feet by eight feet by two feet.

Watermelons, lemons, oranges, grapefruit, squash, honeydews, and tangerines are now ripe and ready for sale.  The problem is what and how much to buy of each farm product?

Rosa has checked local prices and she feels that the stand can easily sell all of the produce for the following prices this next week.  She has placed these prices in a table.

Rosa states, “We must stock the stand.  Bring back at least the following quantities.”  These minimum quantities are also added to the table. 

The table is as follows.

	Produce Product
	Sale Price
	Min Quantity Needed

	Water melon
	4.00
	10

	Lemon
	.43
	50

	Oranges
	.36
	30

	Grapefruit
	.57
	20

	Squash
	.17
	200

	Honey Dews
	1.35
	20

	Tangerines
	.20
	20


“

“

“I don’t want all citrus in the stand.  Make sure the lemons, oranges, grapefruit and tangerines do not total more than 200,” Rosa demands.

Jesus is driving the truck down to Mexico to pick up the produce.  Jesus must be sure he does not overload the old Ford pick-up.  The produce takes room and has much weight.  He knows that if he “breaks down” the delay will cause the loss of the fruit.  Fresh fruit is very perishable.  The Garcias know they must have fresh products to sell.  

Jesus has his own table of the amount of space and weight from each of the produce products.  These represent space and weight for one of each item.

	Produce Product
	Cubic feet
	Weight in pounds

	Water melon
	2.0500
	25.00

	Lemon
	.0175
	.30

	Oranges
	.0255
	1.00

	Grapefruit
	.0600
	1.90

	Squash
	.1040
	.45

	Honey Dews
	.4135
	6.25

	Tangerines
	.0190
	.60


Jesus wants to keep the weight of the truck under 1000 pounds.  He usually spends $15.00 on gasoline for the trip.  He fills up in Mexico where the gasoline is much cheaper.

There is one other constraint.  Jesus found out with a phone call that only 50 watermelons are available.  Even if the Garcias wanted more than 50 watermelons, they are not available. 

a) Build a model for the trip.  Attach the Excel solution of the model.


b) What are the quantities of each produce product purchased?

	Water melon
	

	Lemon
	

	Oranges
	

	Grapefruit
	

	Squash
	

	Honey Dews
	

	Tangerines
	


c) What is the profit for the stand this week?  Do not forget that $50 must be paid for the produce and $15.00 in gasoline is consumed.

d) Jesus can put the side rails on the old truck and increase the volume by about 6 cubic feet.  The price will still be $50 for the load.  Will this increase the profit?  What would the new solution be in this situation?  Give the objective function value.

	Water melon
	

	Lemon
	

	Oranges
	

	Grapefruit
	

	Squash
	

	Honey Dews
	

	Tangerines
	



e) If Mrs. Garcia had set 15 for the minimum number of watermelons, would the objective function value have been more or less at the optimal solution?  If a change occurred, how much would this change be?


You are selling tires.  You sell to air ports, tire centers, and service stations.  The cost per visit to visit each and the time required to visit each is in the table below.

	Type
	Cost of Each Visit
	Time Required

	Air Port
	300
	30

	Tire Center
	125
	10

	Service Station
	80
	4


You do make sales.  You average 40 tires sold per visit at the airport, 30 sold to the tire centers, and 12 sold with a service station visit.  You have $5000 budgeted for the trips’ cost and 480 hours of time.
Set up the linear programming problem to stay in budget (money and time wise) and to sell the most tires.  You do not have to solve the problem.
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