6.3 Sensitivity Analysis
Final table for a set of BV is optimal if 

· no negative numbers in row 0

· each rhs is positive
How do we determine if a change in the LP will cause a change in BV?

1. Determine how changes in LP parameters affect row 0 and the rhs.

2. If rhs and row 0 remain non negative, BVs are the same.

Two possible changes: 

1. a coef, in row zero becomes negative (solution is suboptimal)

2. a coef on the rhs becomes negative (solution is infeasible)

Example 1:  change in the objective function coef. of a BV

Regular TVs contribute 15.

What if we add $10?
What if we add $20?
Recall allowable increase = 13.125, allowable decrease is 3.75

Solve for a change of  Δ:    c1 -> c1+ Δ
RHS: cbv B-1 b    =  [45, 0, 15 + Δ] 
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NBV coefficients in row 0 (BVs are 0):
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j  =   cbv B-1 a j  -  c j

cbv B-1 = [45, 0, 15 + Δ] 
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 = [0,  6.25 + 1.667 Δ,  17.5 -1.333Δ]
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4:   [.833 Δ, 6.25 + 1.667Δ, 17.5 -1.33 Δ] 
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5:   [.833 Δ, 6.25 + 1.667Δ, 17.5 -1.33 Δ] 
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Resulting table:
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What if Δ = 10?
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What if Δ = 20?
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Solution is feasible but not optimal. Introduce s3.
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How much can Δ increase and keep the same solution?

17.5 -1.333 Δ > 0

max Δ =13.128
Can we also find the lower bound?

6.25 + 1.6667 Δ >= 0    

min Δ = - 6.25/1.6667 =-3.75

Changing the rhs of a constraint:

Suppose b3
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 b3+ Δ
Changes will be just to rhs

z  = cbv B-1 b = [0,  6.25,  17.5] 
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Values in rhs column:
B-1 b  =   
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 EMBED Equation.3  [image: image15.wmf]ú
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Δ=10:
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Δ=20:
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What's the problem: we are at a basic infeasible solution.

Approach: fudge or duality theory. s1 leaves and s3 enters.

How much can Δ increase and stay feasible?

35  + .833Δ      ≥ 0    

15   -.833 Δ      ≥ 0     Δ ≤ 18
184 -1.333 Δ    ≥ 0    Δ ≤ 138
Changes in constraint coefficients aj:

Supose the bw tv takes 1 hour inspection time
x1 column = B-1 a 1 
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1  =   cbv B-1 a 1  -  c 1   =[45, 0, 15] 
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What next: plug in values and see if it needs an iteration or two.

Adding a new activity

We propose a new stripped-down model with profit 30, requiring 1, 1,2, and 1 unit of resources 1-3.
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Add x3 and table is
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Pretend  c3 was 0 and a3 was  
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No x3  would enter the solution and the rest of the final table would be the same.
 Next consider Δc3 = 30. 
B-1 a 3  = 
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3  =   cbv B-1 a 3  -  c 3     = [45, 0, 15] 
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So, introduce some of this model.
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