MAN 321 (Goh)

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
	
	
	0
	    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. 
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