Solutions to selected end of chapter exercises

2.1
Maximize y = 14x + 2xz - x 2 - 2z 2
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= 14 + 2z - 2x = 0
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 = 2x - 4z = 0


2x = 4z


x= 2z


14 + 2z - 2 (2z) = 0

14 - 2z = 0

z* = 7


x* = 2z* = 2 (7) = 14

To find the maximum value of y, substitute x* = 14 and z* = 7 into the objective function as follows.


y* = 14 (14) + 2 (14) (7) - (14) 2 - 2 (7) 2 = 98

2.3
Maximize 
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subject to 100x + 10z = 100,000

ℒ 
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100,000 - 100x - 10z = 0


100,000 - 100x - 10 (30x) = 0


100,000 = 400x

x* = 250


z* = 30 (x*) = 30 (250) = 7500
Substitute x* = 250 and z* = 7500 into the objective function to find the maximum value of y.


y* = 
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Substitute x* = 250 and z* = 7500 into either equation for  to find the value of λ* as follows.
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λ* = 0.064


If constraint in this problem is relaxed by one unit to be


100x + 10z = 100,001,


then the maximum value of the objective function would increase by the value of λ* from 6409.31 to 6409.31 + 0.064 = 6409.374.

2.5
Minimize z = x + 4y


subject to 
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ℒ = x + 4y + λ (100 - 
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100 = 
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x* = 200


y* = 
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Substitute x* = 200 and y* =50 into the objective function to determine the minimum value of z as follows.


z* = x* + 4y* = 200 + 4 (50) = 400

2.7
The problem in exercise 2.6 is the dual to the problem in exercise 2.3.


The value of λ* in exercise 2.6 = 
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specifically, 


15.60 = 
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