2.4
X1 = the number of C15 units produced each week   


X2 = the number of UN8 units produced each week

a.  Unit profit for C15’s:     $11.10 - .40 - 8(.40) - 2(.75) = $6.00

     Unit profit for UN8’s:    $12.40 - .90 - 5(.40) - 2(.75) = $8.00

b.
MAX 
6X1 + 8X2

S.T.
8X1 + 5X2  
( 15,000

(Particle board)



2X1 + 2X2 
(   4,500

(Assemblies)



4X1 + 6X2  
( 12,000

(Minutes)

                             X1, X2 ( 0

[image: image1.wmf][image: image2.wmf]Produce 750 C15 units and 1,500 UN8 units weekly; Weekly profit = $16,500

c.  
An extra 200 slide assemblies gives a total of 4700.  This is within its range of feasibility.  Thus Compaids should be willing to pay up to the shadow price of $1 above the current retail price of $0.75 or up to $1.75 per assembly or 200($1.75) = $350.

d. 
One additional worker adds 2400 minutes per week giving a total of 14,400 minutes per week.  This is above the upper limit of its range of feasibility of 13,500.  Thus the shadow prices will change.

e.
The upper limit of the range of optimality for the profit of C15’s is $8; this is $2 more than its current value.  Thus the price could increase by $2 to $13.10.

2.5



a.
X1 = Number of tables produced weekly       
Profit = $300 - 9($10) - $45 = $165  

[image: image3.wmf]
X2 = Number of chairs produced weekly
Profit = $150 - 3($10) - $25 - $25 = $70


MAX
165X1 + 70X2

S.T.



    9X1 +   3X2
(  
2250
(Wood)



                1X2
(
  500
(Cushions)



   -4X1 +   1X2
(
    0
(Chairs ( 4(Tables))



   -6X1 +   1X2
(
    0
(Chairs ( 6(Tables))



     1X1 + .6X2
(
  375
(Production Hours)

 


    X1, X2 ( 0

b. 

[image: image4.wmf]


Produce 93.75 Tables and 468.75 chairs weekly.  Gross weekly profit = $48,281.25. 

Net weekly profit = $48,281.25 - 10($800) - $5000 = $35,281.25.

c.
(i)
$12.08 (included cost);  A&B should be willing to pay up to $12.08 more per linear foot of wood (to $22.08) for the next 66.17 linear feet.


(ii)
$0;  A&B should not buy additional cushions.


(iii)
$56.25 (sunk cost);  A&B should be willing to pay up to $56.25 per hour for additional labor time for the next 8.33 hours.

2.9


X1 = # quarts of cranberry juice cocktail produced daily


X2 = # quarts of raspberry-cranberry blend produced daily


Profit calculation:




Raspberry concentrate: 

= $0.50 per quart




Cranberry concentrate: 

= $0.30 per quart




Purified Water:
 

= $0.02 per quart




Quart containers:
 

= $0.05 each




Labor & Pack (Cran. Cocktail) 
= $0.15 per quart




Labor & Pack (Rasp-Cran Blend) 
= $0.18 per quart




Selling Price (Cran. Cocktail)

= $0.75 per quart




Selling Price (Rasp-Cran Blend)
= $0.95 per quart


Cranberry juice cocktail:
$0.75 -    0(.50) - .25(.30) -.75(.02) -.05 - .15 = $0.46 
Raspberry-cranberry blend:
$0.95 - .20(.50) - .15(.30) -.65(.02) -.05 - .18 = $0.562


MAX 
.46X1 + .562X2


S.T.




   .20X2
(   4000
(Quarts of Rasp. Concentrate)



.25X1 +  .15X2

( 16000
(Quarts of Cran. Concentrate)



     X1 


( 10000
(Min. Cran. Juice Cocktail)




       X2

(   8000
(Min. Rasp-Cran Blend)



     X1 +      X2

( 50000
(Max total production)
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a.
30,000 quarts of cranberry juice cocktail, 20,000 quarts of raspberry-cranberry blend; daily profit = $25,040.00

b.
(i)  $0.46;  (ii) $0.51+$0.50 = $1.01 (included cost); (iii) 0

2.10
See file Ch2.10.xls

a.                              Per ounce         Required       Minimum Ounces


                    Cow Chow        Per Cow       Required Per Cow

Calcium
      1                  100              
       100

  
Calories             400

 2000

         50


Protein

    20

 1500            
         75


Thus Dan currently needs 100 ounces of Cow Chow per cow @ $0.015 per ounce = $1.50 per cow.   For 100 cows, this is $150.

b.                              Per ounce         Required       Minimum Ounces


                    Moo Town        Per Cow       Required Per Cow

Calcium
      2                  100            
        50

  
Calories             250

 2000

        80


Protein

    20

 1500             
        75


Thus Dan would need 80 ounces of Moo Town Buffet per cow @ $0.02 per ounce = $1.60 per cow.  For 100 cows, this would be $160; so Dan would keep using Cow Chow.         

c.
Let X1 = number of ounces of Cow Chow in the mixture


      X2 = number of ounces of Moo Town Buffet in the mixture


MIN .015X1 +  .02X2

S.T.         X1 +     2X2 
(    100
(Calcium)


          400X1 + 250X2 
( 20000
(Calories)


            20X1 +   20X2 
(   1500
(Protein)



     X1, X2 ( 0
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The mixture consists of 50 ounces of Cow Chow, 25 ounces of Moo Town Buffet.  The cost is $1.25 per cow; for 100 cows; this would be $125.  

He would save $150 - $125 = $25 per day.

2.22 


X1 = the number of 8 square foot crates shipped


X2 = the number of 4 square foot insulated crates shipped


MAX  80X1 + 60X2

S.T.        X1           
(   140

(Total number of 8 sq. ft. crates)

      
                          X2  
(   100

(Total number of 4 sq. ft. crates)


            .2X1 + .4X2  
(     48

(Loading time)



 8X1 +  4X2
( 1200

(Cargo space)

[image: image8.wmf]                              X1, X2 ( 0

[image: image9.wmf]
Ship 120 8-square foot crates, 60 4-square foot crates; the profit is $13,200.  All loading hours and space available are used (no slack).  20 8-square foot crates and 40 4-square foot crates will not be shipped.

b.  Shadow prices and ranges of feasibility


Square footage
$8.33/sq. ft. (would pay up to $18.33/sq.ft.)
720 to 1320  


Loading hours

$66.67/hr.    (would pay up to $66.67/hr.)
  36 to     60


8-square foot crates
$0





120 to    (
          
4-square foot crates
$0


  


  60 to    (
Crates should be integer-valued; for example if one additional square foot were available, the new optimal solution would be to ship 120.1667 8-square foot crates and 59.9167 4-square foot crates (see worksheet b-1201 SQFT).

c.
Raising the rates, reduces the profits per crate  to $160 -8(12) = 64 and $100 - 4(12) = 52 respectively. The shadow price reduces it to $6.33 so TTC would still pay $6.33 + $12 = $18.33 per square foot for additional cargo space; this makes sense.
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	Final
	Shadow
	Constraint
	Allowable
	Allowable

	
	Cell
	Name
	Value
	Price
	R.H. Side
	Increase
	Decrease

	
	$E$7
	Square Feet Total
	1200
	6.333333333
	1200
	120
	480


2.38




X1 = the number of HG30 helicopters purchased by Wolfe Helicopters



X2 = the number of WH10 helicopters purchased by Wolfe Helicopters



MAX 
  3000X1 +   2000X2


S.T.
60000X1 + 20000X2
( 1,800,000
(Budget)
    




      20X1 +         8X2 
(             25
(Fleet capacity)




      20X1 +       60X2
(           140 
(Maintenance hours)





X1, X2 ( 0, and integer

[image: image13.wmf]Lease 3 HG30's and 0 WH10's.  Monthly profit = $9000.
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Optimal Solution Does Not Change






































































































































































































Chapter 2 - 11
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Adjustable Cells
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