MAN 321 (Goh)

Chapter 1

11.
a.
at $20   d = 800 - 10(20) = 600



at $70   d = 800 - 10(70) = 100


b.
TR = dp = (800 - 10p)p = 800p - 10p2

c.
at $30 TR = 800(30) - 10(30)2 = 15,000



at $40 TR = 800(40) - 10(40)2 = 16,000



at $50 TR = 800(50) - 10(50)2 = 15,000



Total Revenue is maximized at the $40 price.


d.
d = 800 - 10(40) = 400 units



TR = $16,000

16.
a.
Max
  6x +  4y

b.

50x + 30y < 80,000




50x          < 50,000




         30y < 45,000




x, y > 0

Chapter 2 (Note: Please do Q. 2 and 4, instead of Q3).
1.

a, b, and e, are acceptable linear programming relationships.



c is not acceptable because of 
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d is not acceptable because of 
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f is not acceptable because of 1AB


c, d, and f could not be found in a linear programming model because they have the above nonlinear terms.

4.
a.
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11.
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17.

	Max
	5A
	+
	2B
	+
	0S1
	+
	0S2
	+
	0S3
	
	

	s.t.
	
	
	
	
	
	
	
	
	
	
	

	
	1A
	-
	2B
	+
	1S1
	
	
	
	
	=
	420

	
	2A
	+
	3B
	
	
	+
	1S2
	
	
	=
	610

	
	6A
	-
	1B
	
	
	
	
	+
	1S3
	=
	125


A, B, S1, S2, S3   0

39.
a.
Let S = number of units purchased in the stock fund



     M = number of units purchased in the money market fund

	Min
	8S
	+
	  3M
	
	

	s.t.
	
	
	
	
	

	
	50S
	+
	100M
	
	1,200,000    Funds available

	
	5S
	+
	  4M
	
	     60,000   Annual income

	
	   
	  
	   M
	
	      3,000    Minimum units in money market





  S,  M,   0
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Optimal Solution:  S = 4000, M = 10000, value = 62000


b.
Annual income = 5(4000) + 4(10000) = 60,000


c.
Invest everything in the stock fund.

Chapter 3
5.
a.
Regular Glove = 500



Catcher’s Mitt = 150



Value = 3700


b.
The finishing and packaging and shipping constraints are binding. 


c.
Cutting and Sewing = 0



Finishing = 3



Packaging and Shipping = 28



Additional finishing time is worth $3 per unit and additional packaging and shipping time is worth $28 per unit.


d.
In the packaging and shipping department.  Each additional hour is worth $28.

6.
a.


	Variable
	Objective Coefficient Range

	Regular Glove
	4 to 12

	Catcher’s Mitt
	3.33 to 10



b.
As long as the profit contribution for the regular glove is between $4.00 and $12.00, the current solution is optimal.



As long as the profit contribution for the catcher's mitt stays between $3.33 and $10.00, the current solution is optimal.



The optimal solution is not sensitive to small changes in the profit contributions for the gloves.


c.
The dual values for the resources are applicable over the following ranges:

	Constraint
	Right-Hand-Side Range

	Cutting and Sewing
	725 to No Upper Limit

	Finishing
	133.33 to 400

	Packaging
	75 to 135



d.
Amount of increase = (28) (20) = $560

10.
a.
S = 4000



M = 10,000



Total risk = 62,000


b.


	Variable
	Objective Coefficient Range

	S
	3.75 to No Upper Limit

	M
	No Upper Limit to 6.4



c.
5(4000) + 4(10,000) = $60,000


d.
60,000/1,200,000 = 0.05 or 5%


e.
-0.057 risk units

f. -0.057(100) = -5.7% 

Chapter 4

4.
a.

x1 = pounds of bean 1




x2 = pounds of bean 2




x3 = pounds of bean 3

	Min
	0.50x1
	+
	0.70x2
	+
	0.45x3
	
	
	

	s.t.
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	75
	

	or
	
	
	
	10x2 - 15x3
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	    Aroma
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	
	80
	

	or
	   6x1
	+
	   8x2
	-
	   5x3
	
	0
	    Taste

	
	     x1
	
	
	
	
	
	500
	    Bean 1

	
	 
	
	     x2
	
	
	
	600
	    Bean 2

	
	
	
	
	
	     x3
	
	400
	    Bean 3

	
	     x1
	+
	     x2
	+
	     x3
	=
	1000
	    1000 pounds


x1,  x2,  x3   0



Optimal Solution: x1 = 500, x2 = 300, x3 = 200  Cost: $550


b.
Cost per pound = $550/1000 = $0.55


c.
Surplus for aroma:   s1 = 0; thus aroma rating = 75



Surplus for taste:   s2 = 4400; thus taste rating = 80 + 4400/1000 lbs. = 84.4


d.
Dual value = $0.60.  Extra coffee can be produced at a cost of $0.60 per pound. 

8.

Let
x1 = the number of officers scheduled to begin at 8:00 a.m.




x2 = the number of officers scheduled to begin at noon




x3 = the number of officers scheduled to begin at 4:00 p.m.




x4 = the number of officers scheduled to begin at 8:00 p.m.




x5 = the number of officers scheduled to begin at midnight




x6 = the number of officers scheduled to begin at 4:00 a.m.



The objective function to minimize the number of officers required is as follows:



Min
x1 + x2 + x3 + x4 + x5 + x6

The constraints require the total number of officers of duty each of the six four-hour periods to be at least equal to the minimum officer requirements and are as follows:

	Time of Day
	
	
	
	
	
	
	
	
	
	
	
	
	

	8:00 a.m. - noon
	x1
	
	
	
	
	
	
	
	
	+
	x6
	
	 5

	noon to 4:00 p.m.
	x1
	+
	x2
	
	
	
	
	
	
	
	
	
	 6

	4:00 p.m. - 8:00 p.m.
	
	
	x2
	+
	x3
	
	
	
	
	
	
	
	10

	8:00 p.m. - midnight
	
	
	
	
	x3
	+
	x4
	
	
	
	
	
	 7

	midnight - 4:00 a.m.
	
	
	
	
	
	
	x4
	+
	x5
	
	
	
	 4

	4:00 a.m. - 8:00 a.m.
	
	
	
	
	
	
	
	
	x5
	+
	x6
	
	 6


x1,  x2,  x3,  x4,  x5,  x6   0


Solution: x1 = 3, x2 = 3,  x3 = 7, x4 = 0, x5 = 4 and x6 = 2. 
8S + 3M = 62,000
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