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SECTION 6.2     
1. BV = {x1, x2}   B = 
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  cBV = [3 1]
Note: calculating minverse in Excel needs ctrl/shift/enter

cBVB‑1 = [4 5]

Coefficient of s1 in row 0 = 4

Coefficient of s2 in row 0 = 5                                        

Right hand side of row 0 = cBVB‑1b = [4 5]  
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 =  28                
s1 column = B‑1  
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s2 column = B‑1  
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x1 column = 
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  x2 column = 
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Right hand Side of Constraints = B‑1b = 
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Thus the optimal tableau is


Z + 4s1 + 5s2 = 28


x1 + s1 +  s2 = 6

     
x2 + s1 + 2s2 = 10 
2. BV = {x2,s1}   B = 
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 cBV = [1 0] 
cBVB‑1 = [1 0] 
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 = [0 1] 

Coefficient of x1 in row 0 = cBVB‑1a1‑c1 = [0 1] 
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Coefficient of s2 in row 0 = cBVB‑1 
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RHS of row 0 = cBVB‑1b = [0 1] 
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Column for x1 = B‑1a1 =  
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Column for s2 = B‑1  
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RHS of Optimal Tableau = B‑1b = 
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Thus optimal tableau is

   
z + 2x1 + s2 = 2

     x1 + x2 + s2 = 2

     x1 + s1 ‑ s2 = 2

Section 6.3 Problem 1
Z  =   60 x1  +  30 x2   +   20 x3  

           8 x1   +    6 x2   +        x3   ≤   48

          4 x1    +    2 x2   +  1.5 x3   ≤   20

          2 x1    +  1.5 x2  +  0.5 x3     ≤     8

Original table

z     x1        x2          x3       s1      s2      s3     rhs    BV    

  
1    -60   -30     -20     0     0    0      0
   

 0     8       6        1      1     0    0     48     x1          

 0     4       2      1.5     0    1    0      20     x2  
 0     2     1.5     0.5     0    0    1       8      x3        
  
   

Final Table

z     x1        x2          x3        s1      s2      s3       rhs     BV

1      0      5        0     0     10   10     280
 
 0     0      -2       0     1      2     -8       24      s1 

 0     0      -2       1     0      2     -4         8      x3  

 0     1    1.25     0     0    -0.5  1.5        2      x1 

  
   
What happens if  c3 = 20 + Δ

BV  ={s1,  x3 , x1}       cBV   = [0  20   60]

B = 
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   B‑1 = 
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With c3 = 20 + Δ,  cBVB‑1 = [0  20 +Δ  60]
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   =  [0  10+2Δ  10‑4Δ]  
Coefficients of s1,  x3 , x1  are 0 because they are basic
Check:

Coefficient of s1 in row 0 = cBVB‑1s1   = [0 10+2Δ   10‑4Δ ] 
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= 0  
 Coefficient of x3 in row 0 = cBVB‑1a3 – c3 = [0 10+2Δ   10‑4Δ ] 
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- 20 = 0.  
Coefficient of x1 in row 0 = cBVB‑1a1 – c1 = [0 10+2Δ   10‑4Δ ] 
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- 60 = 0.  
 Coefficient of x2 in row 0 = cBVB‑1a2 – c3 = [0 10+2Δ   10‑4Δ ] 
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- 30 = 5 -2Δ.  

 Coefficient of s2 in row 0 = cBVB‑1s1           = [0 10+2Δ   10‑4Δ ] 
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= 10  + 2 Δ
 Coefficient of s3  in row 0 = cBVB‑1s3               = [0 10+2Δ   10‑4Δ ] 
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= 10  - 4 Δ
New row 0 is z + (5‑2Δ)x2 + (10 + 2Δ)s2 + (10‑4Δ)s3
Current basis remains optimal if all coefficients ( 0:

               5‑2Δ(0     iff  Δ(2.5

              10 + 2Δ(0 iff Δ(‑5

              10‑4Δ(0    iff Δ(2.5

 Current basis remains optimal if ‑5( Δ (2.5 or 20‑5 (c3 ( 20 + 2.5
 If c3 = 21 the current solution is still optimal but z increases by 8 to z = 288
 (rhs = cbv B-1 b  = [0 10+2Δ   10‑4Δ ] 
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If c3 = 25, Δ = 5  
rhs =280  +(40-32) Δ = 320

Tableau for the current optimal basis becomes

       z            ‑5x2              + 20s2  ‑  10s3  = 320

                     ‑2x2 +        s1 + 2s2   ‑  8s3   =  24

                     ‑2x2 +  x3         + 2s2   ‑  4s3   =   8

          x1 + 1.25x2              ‑ .5s2  + 1.5s3   =   2

z     x1        x2          x3        s1      s2      s3       rhs     BV


1      0      -5        0     0     20   10     320
 

 0     0      -2       0     1      2     -8       24      s1 

 0     0      -2       1     0      2     -4         8      x3  

 0     1    1.25     0     0    -0.5  1.5        2      x1 

  
   

x2 enters, x1 leaves...
2. If c1 = 55 then   Δ = ‑5. Then

cBVB‑1 = [0 20 55]  
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 = [0 12.5 2.5] 
cBVB‑1b = [0 12.5 2.5] 
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Coefficient of x2 in row 0 = [0 12.5 2.5] 
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‑ 30 = ‑1.25.
Tableau for current optimal basis is now

z    x1    x2      x3   s1    s2   s3   RHS

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

1    0   ‑1.25    0    0   12.5  2.5  270

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

0    0   ‑2       0    1    2    ‑8   24

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

0    0   ‑2       1    0    2    ‑4    8

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

0    1   1.25     0    0   ‑.5   1.5   2

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

After pivoting in x2 we obtain the new optimal solution z = 272, s1 = 27.2, x3 = 11.2, x2 = 1.6. 
Thus reduction in price of desks has resulted in no desks being manufactured.

3. Denote the RHS of first constraint by 48 + Δ. As long as

B‑1 
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 the current basis remains optimal.

B‑1  
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                 ADVANCE \L 2.85
Thus for Δ(‑24 or b1(48‑24 = 24 the current basis remains optimal. 
If b1 = 30 the current basis is still optimal. Thus
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and new optimal solution is s1 = 6, x3 = 8, x1 = 2. The new optimal z‑value may be obtained from

z = cBVB‑1b = [0 10 10] 
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6a. x1 is non-basic so changing the coefficient of x1 in the objective function will only change the coefficient of x1 in the optimal row 0.  Let the new coefficient of x1 in the objective function be 3 + Δ. 
The new coefficient of x1 in the optimal row 0 will be cBVB‑1a1‑(3 + Δ) = 3 ‑ Δ. 
Thus if 3 – Δ ( 0 or Δ ( 3 the current basis remains optimal. 
Thus if profit for a Type 1 Candy Bar is (6 cents the current basis remains optimal.

6b. Changing Candy Bar 2 profit to 7 + Δ changes cBVB‑1 to            
[5 7 + Δ] 
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 = [4 ‑ Δ/2 1 + Δ/2]

Then coefficient of x1 in row 0 = [4‑Δ/2 1 +Δ/2] 
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Thus row 0 of optimal tableau is now

z + (3 + Δ/2) x1 + (4‑ Δ/2) s1 + (1 + Δ/2)s2 =  ?

Thus current basis remains optimal if (1)‑(3) are met:

(1) 3 + Δ/2(0 (or Δ(‑6)

(2) 4‑Δ/2(0   (or Δ(8)

(3) 1 + Δ/2(0 (or Δ(‑2)

Thus if ‑2( Δ(8 the current basis remains optimal. 
Thus if profit for Type 2 Candy Bar is between 7‑2 = 5 and 7 + 8 = 15 cents the current basis remains optimal.

6c. If the amount of sugar available is changed to 50 + Δ the current basis remains optimal iff
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Thus current basis remains optimal iff (1) ‑ (2) hold

(1) 25 + 3Δ/2(0 (or Δ(‑50/3)

(2) 25‑ Δ/2(0 (or Δ(50.)

Thus current basis remains optimal iff 100/3 = 50‑50/3(Amount of Available Sugar(50 + 50 = 100.

6d. After this change the current basis is still optimal.                              

New Profit = cBVB‑1b = [4 1] 
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New values of decision variables are found from
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Thus 40 Type 3 Candy Bars, 20 Type 2 Candy Bars, and 0 Type 1 candy bars would now be manufactured. If only 30 ounces of sugar were available the current basis would no longer be optimal and we would have to resolve the problem to find the new optimal solution.

6e. Coefficient of Type 1 Candy Bar in row 0 is now

[4 1]  
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 ‑3 = ‑.5. 
Thus current basis is no longer optimal and the new optimal solution would manufacture Type 1 Candy Bars.

6f. The coefficient of Type 4 Candy Bars in row 0 will now be

[4 1] 
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 ‑ 17 = ‑1. 
Thus x4 should be entered into the basis and the current basis is no longer optimal. 
The new optimal solution will make Type 4 Candy Bars.


or  
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These inequalities hold for ‑24(Δ(56. Thus the current basis remains feasible for 4,000,000(HIW(80,000,000. If 40,000,000 HIW exposures are required then the new optimal solution is given by
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and New z‑value = 50(5.4) + 100(1.1) = $380,000.

SECTION 6.5
1.         min w =  y1 + 3y2 + 4y3
          s.t.     ‑y1 + y2 + y3(2

                    y1 + y2 ‑ 2y3(1

                    y1, y2, y3(0

2.        max z = 4x1 + x2 + 3x3
          s.t.    2x1 + x2 +  x3(1

                   x1 + x2 + 2x3(‑1

                   x1, x2, x3(0

SECTION 6.7
1a. min w = 100y1 + 80y2 + 40y3
    s.t.      2y1 + y2 + y3(3

               y1 + y2 (2

               y1(0 y2(0 y3(0

1b. and 1c. y1 = 1 y2 = 1 y3 = 0 w = 180. Observe that this solution has a w‑value that equals the optimal primal z‑value. Since this solution is dual feasible it must be optimal (by Lemma 2) for the dual.
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