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4.11
Linear Programming  I
EX3 COOKING  Baking a tray of corn muffins uses 4c milk and 3c wheat flout. A tray of bran muffins uses 2c milk and 3c wheat flour. A baker has 16c milk and 15c wheat flour. He makes $3 profit per tray of corn muffins and $2 profit per tray of bran muffins. How many trays of each should he make to maximize profit?
	Variables

Objective Function

Constraints
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4.11
Linear Programming  II
For each problem, identify your variables, objective function, and constraints. Graph the feasible region and evaluate the objective function at each vertex to answer the given question. 
1. A particular girl scout troupe over-ordered for a fundraiser and is stuck with tons of small boxes of thin mints and large boxes of pretzels. Their den mother is forcing each girl scout to take batches and go door to door and sell the surplus at a discounted price. Suzy, like each of her girl scout friends, is told that she needs to sell at least 12 boxes or else she’ll have to run laps. The thin mint boxes are about 120 in3 in volume and the pretzel boxes are about 300in3 in volume. She estimates that she can carry at most 1800 in3 of material in her little red wagon. Whoever makes the most money in sales will get a free BOSE home sound system. 


(a) Write your constraints and sketch the feasible region

	
	

	(b) Suppose the thin mints sell for $2.00 a box of pretzels sell for $5.50 box. How many of each box should  

      Suzy put in her red wagon in order maximize profit?

                                                                                                                                                __________________

(c) Now suppose that the cookies still sell for $2.00, but pretzels sell for $4.50 box.        

      Now how many of each item should she put in her wagon?
                                                                                                                                                __________________

(d) Now suppose thin mints cost $2.00 a box of pretzels sell for $5.00 box. 

      How many of each item should she put in her wagon now if she wants to maximize profit?

                                                                                                                                                _________________


2. Larry is loading up his cart with veggie corndogs and veggie burgers to sell outside of Staples during their big paper sale. He buys the veggie corn dogs at whole sale for $.40 a piece. He buys the veggie burgers (including the cost of the bun) at $1 each He was just given $60 from his mom to spend at the market on burgers and corndogs, so he’s going to spend at least $60.  His cart can only hold 150 items, and each veggie burger actually takes the space of two items because of the roll. He has an on going bet with a competitor that he will sell at least 130 burgers and corndogs combined. If he can sell the corn dogs for $1.80 the burgers for $.90, how much of each item should he buy to put into his in his cart if he wants to maximize his sales?

	
	



3. Consider the system                  
[image: image1.wmf]y

x

£

3

1


                                           
[image: image2.wmf]24

+

-

£

x

y


                                           
[image: image3.wmf]12

3

2

+

-

³

x

y


(a) Sketch the system to the right. Identify all vertices.
(b) Consider the profit equation 
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 for the system above  What is the slope of each profit line? _____
      Without any further work (besides reviewing your notes) where do you expect the max will occur?   _____

(c) Now consider the equation 
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 for the system above  What is the slope of each profit line?  _____

      Without any further work (besides reviewing your notes) where do you expect the max will occur?   _____

4. Now Larry is loading up his van with water balloons to sell to inner city street gangs in hopes of making the violence slightly less violent and a little more refreshing in the summer time. The small ones take up about 
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of space each and the larger ones
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ft3 . His van can hold up to 96 ft3 of volume. In order to win a dare he has to sell at least 164 balloons. He can sell the small balloons for $.50 each and the large one’s for $1.35 each. How many of each should he put in his car to maximize profit?

	
	


5. A ski manufacturer makes two types of skis. It has a fabricating department to make the structure of the skis, and a finishing department to add details, color, etc. A pair of downhill skis requires 6 hours to fabricate and 1 hour to finish.  Cross-country skis require 4 hours to fabricate and 1 hour to finish. The fabricating department can put in at most 108 hours of work (combined) in on a given day, while the smaller finishing department can put in at most 24 hours of labor each day. The company makes a profit of $40 on each pair of downhill skis and $25 profit on each pair of cross country skis.  How many of each ski should make per day to maximize profit?

	
	



#1 Vert (12,0) (15,0), (10,2); (a) max = $31 @ (10,2) [10cookies, 2 pretzels]  (b) max =$30 at (15,0) (c) max= $30 @ (15,0) & (10,2)    #2 Vert 
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 of $270  #3(a) Vert(18,6), (12,4), (0,12), (0, 24) (b) m = -1/10: max @ (0,24)     

      (b) m = -10: max at (18,6)   #4  Ver(164,0) (384,0), (32, 132).  Max profit of $194.20  for 32 small balloons and 132 large. 
#5 Vertices (6,18), (0,24), (18,0). Max profit of $720 if just selling 18 downhill skis.
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