Assignment #8
10) OS: X=6; Y=5; and OV=  45
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a) The Optimal solution stays the same OV increases to 55 (OV = $45 + $2(5) =$55)
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b) The OS is still optimal, however there is an alternative optimal corner (OV = $45 -$3.5(6) =$24)
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c) The same corner, albeit with different X and Y values, is still optimal; OV = 46.7 thus the shadow price is  (46.7 – 45)/2 = .85
[image: image4.jpg]2

20x- 10v= 20

Payjot: 50X+ 20V = 467

10x+ 0ov= 70

30X+ 60OY= a0
A\

10




16.

 a) Additional 2 pounds of material is within the allowable increase thus:

· OS in general will change (constraint is binding) 

· Shadow prices will remain the same

· OV =  $28 + .5*2 = 29

b)  Additional 1.5 hours is within the allowable range thus:

· OS changes (constraint is binding)
· Shadow prices stay the same
· OV = 28 +1.5(1.0) = 29.5

c) 

	
	((
	Allow Inc(dec)
	%

	Labor
	-1
	2.0
	50%

	Material
	1.5
	4.0
	37.5%


Since the changes do not exceed 100%:

· OS changes

· Shadow prices remain the same

· OV = 28 -1.0*1.0 + 1.5*.5 = 27.75
d) 

	
	((
	Allow Inc(dec)
	%

	OFC of  X
	.75
	1.0
	75%

	OFC of  Y
	-.25
	1.0
	25%


Since the changes do not exceed 100%

· OS stays the same

· OV = 28 +.75(2) -.25(4) = 28.5

e) The “cost” of the new product evaluated by the resources it requires at resources’ shadow prices is 

· 1 hour of labor @ $1.00 (shadow price)  = $1.00

· 1 lb of material @ $0.50                           = $ 0.50

· 2 sq feet of space @ $0.0                         =  $ 0.00

Total cost is thus of $1.5.  Since its contribution is $2, the inclusion of this new variable will change the optimal solution. Some units of this new product will be made by taking resources away from X and Y reducing their values but netting a positive change in the objective function value. 
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a) OV = $10,000

      OS: oak T = 3; oak C = 51.67; cherry T = 3; cherry C = 85.56; pine T = 42.26; pine C = 33.08.
b) All but the (min oak C), (min cherry C) and (min pine C) are binding

c) $35 or higher (allowable increase is infinity, allowable decrease is 0)

d) 2150 – 1250 to 2150 + 318.93 or from 900 to 2468.93 pounds.

e) Yes, there are alternative optima. Since there are allowable increase and decreases of zeros for the objective function coefficients.

f) None, it is a binding constraint

g) At least 25 were needed; however, more than 170 were made.
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a. An increase of 240 is within the allowable increase (373.30) thus

· OS will generally change
· Shadow prices will remain the same

· OV =  $10,000 + 240*10 = $12,400

b. An increase of  200 is within the allowable increase of 223 thus:

·  OS generally changes

· Shadow Prices remain the same

· OV = $10,000 + 200*0 = 10,000

c. A decrease of 100 hours of labor is outside the allowable range.

· OS changes
· Shadow prices change (after a reduction of 37.21 hours

· OV <= 10,000 – 100*10 = $9,000

d. The constraint is not binding, thus removing (tantamount to loosening infinitely)  it won’t change anything

