Chapter 14

Multicriteria Decision Problems


MAN 321:  HW Solutions (Goh)
Assigned in class on 3/10/11
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Optimal solution: 

x1= 27.5, x2 = 15, d1- = 2.5, d2- = 0.                           
b)
Min    P1(d1-) + P2(d2-) 
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Optimal solution: 

x1= 30, x2 = 10, d1- = 0, d2- = 5. 
c)
Min    P2(d1-) + P1(d2-) 
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Optimal solution: 

x1= 27.5, x2 = 15, d1- = 2.5, d2- = 0.         
1.a.
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Since there are only 21 tons of Material 3 available, it is not possible to achieve both goals.


b.
Let



x1
=
the number of tons of fuel additive produced



x2
=
the number of tons of solvent base produced
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the amount by which the number of tons of fuel additive produced is less than the target of 30 tons
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c.
In the graphical solution, point A minimizes the sum of the deviations from the goals and thus provides the optimal product mix.     
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d.
In the graphical solution shown above, point B minimizes
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product mix.

2.
a.
Let




x1 = number of shares of AGA Products purchased




x2 = number of shares of Key Oil purchased



To obtain an annual return of exactly 9%



0.06(50)x1 + 0.10(100)x2 = 0.09(50,000)





        3x1 + 10x2 = 4500 



To have exactly 60% of the total investment in Key Oil



100x2 = 0.60(50,000)




     x2 = 300



Therefore, we can write the goal programming model as follows:
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b.
In the graphical solution shown below, x1 = 250 and x2 = 375.
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7.
a.
Let




x1 = number of TV advertisements




x2 = number of radio advertisements




x3 = number of newspaper advertisements

	Min
	P1(
[image: image53.wmf]d

1

-

)
	+
	P2(
[image: image54.wmf]d

2

-

)
	+
	P3(
[image: image55.wmf]d

3

+

)
	+
	P4(
[image: image56.wmf]d

4

+

)
	
	
	
	
	

	s.t.
	
	
	
	
	
	
	
	
	
	
	
	

	
	     x1
	
	
	
	
	
	
	
	
	
	 10
	TV

	
	
	
	     x2
	
	
	
	
	
	
	
	 15
	Radio

	
	
	
	
	
	     x3
	
	
	
	
	
	 20
	Newspaper

	
	  20x1
	+
	  5x2
	+
	 10x3
	-
	[image: image57.wmf] 

 

d

1

+


	+
	 
[image: image58.wmf]d

1

-


	=
	400
	Goal 1

	
	 0.7x1
	-
	0.3x2
	-
	0.3x3
	-
	 
[image: image59.wmf]d

2

+


	+
	 
[image: image60.wmf]d

2

-


	=
	  0
	Goal 2

	
	-0.2x1
	+
	0.8x2
	-
	0.2x3
	-
	 
[image: image61.wmf]d

3

+


	+
	 
[image: image62.wmf]d

3

-


	=
	  0
	Goal 3

	
	  25x1
	+
	  4x2
	+
	  5x3
	-
	 
[image: image63.wmf]d

4

+


	+
	 
[image: image64.wmf]d

4

-


	=
	200
	Goal 4


x1, x2, x3,
[image: image65.wmf]d

1

+

, 
[image: image66.wmf]d

1

-

, 
[image: image67.wmf]d

2

+

, 
[image: image68.wmf]d

2

-

, 
[image: image69.wmf]d

3

+

, 
[image: image70.wmf]d

3

-

,
[image: image71.wmf]d

4

+

,
[image: image72.wmf]d

4

-

  0


b.
The optimal solution to the Priority Level 4 problem shown above  is: x1 = 9.474, x2 = 2.105, x3 = 20. Note that this requires solving the problem for Priority Levels 1-3, adding the following constraints to the above formulation: 
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Rounding down leads to a recommendation of 9 TV advertisements, 2 radio advertisements, and 20 newspaper advertisements.  Note, however, that rounding down results in not achieving goals 1  and 2.
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