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#6

Sensitivity Analysis and Parametric Programming Exercise
Examine the computer-generated printouts (attached).  Then answer each of the following questions.  The linear programming model for the attached printout is as follows:


X1 =  product 1


X2 =  product 2


X3 =  product 3


X4 =  product 4

Zmax =  2X1  +  8X2  +  10X3  +  6X4    (profit, $)

subject to:

2X1  +  X2  +  4X3  +  2X4  <=  200  (material, lb)

X1  +  2X2  +  2X3  +  X4  <=  160  (machine processing, hr)

X1, X2, X3, X4  >= 0

a)  Explain the complete optimal solution.

b)  Management wishes to take some action that they anticipate will increase the profit contribution of product 2.  At what point would the increase change the basis of the solution?

c)  Management wishes to take some action that they anticipate will decrease the profit contribution of product 3.  At what point would this decrease change the basis of the solution?

d)  Management is considering the purchase of more pounds of materials.  

1)  What will be the new profit if 10 more pounds of materials is added?

2)  What is the largest amount of materials that could be purchased without incurring unused excess?

e)  One of the machines is old.  Therefore, management is seeing the need to decrease the processing limit from 160 hours to 95 hours until the company can get a new machine.  What effect will this have on ….


… the variables in the optimal solution?


… the total profit (value of Zmax)?

f)  Explain the actions that would bring profit to zero.

                                   SA Exercise

                       OPTIMAL SOLUTION - DETAILED REPORT

               Variable        Value         Cost    Red. cost   Status

         1           X1       0.0000       2.0000      -4.0000 Lower bound

         2           X2      40.0000       8.0000       0.0000    Basic

         3           X3       0.0000      10.0000      -2.0000 Lower bound

         4           X4      80.0000       6.0000       0.0000    Basic

         Slack Variables

         5           B1       0.0000       0.0000      -1.3333 Lower bound

         6           B2       0.0000       0.0000      -3.3333 Lower bound

         Objective Function Value = 800

                                   SA Exercise

                       OPTIMAL SOLUTION - DETAILED REPORT

             Constraint  Type       RHS           Slack   Shadow price

         1           B1   <=      200.0000       0.0000         1.3333

         2           B2   <=      160.0000       0.0000         3.3333

         Objective Function Value = 800

                                   SA Exercise

                    SENSITIVITY ANALYSIS OF COST COEFFICIENTS

                                  Current    Allowable    Allowable

                    Variable       Coeff.     Minimum      Maximum

              1           X1       2.0000    -Infinity       6.0000

              2           X2       8.0000       3.0000      12.0000

              3           X3      10.0000    -Infinity      12.0000

              4           X4       6.0000       5.0000      16.0000

                                   SA Exercise

                 SENSITIVITY ANALYSIS OF RIGHT-HAND SIDE VALUES

                                    Current    Allowable    Allowable

              Constraint  Type       Value      Minimum      Maximum

          1           B1   <=      200.0000      80.0000     320.0000

          2           B2   <=      160.0000     100.0000     400.0000

                                   SA Exercise

            PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B1

        COEF = 200.000     LWR LIMIT = -Infinity     UPR LIMIT = Infinity

              -------  Range  -------       Shadow   ----  Variable  ----

                    From           To        Price       Leave      Enter

        RHS      200.000      320.000        1.333          X2  SLACK   1

        Obj      800.000      960.000

        RHS      320.000     Infinity        0.000  ----  No change  ----

        Obj      960.000      960.000

        RHS      200.000       80.000        1.333          X4  SLACK   2

        Obj      800.000      640.000

        RHS       80.000        0.000        8.000          X2

        Obj      640.000        0.000

        RHS        0.000    -Infinity  ---- Infeasible in this range ----

                                   SA Exercise

            PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B2

        COEF = 160.000     LWR LIMIT = -Infinity     UPR LIMIT = Infinity

              -------  Range  -------       Shadow   ----  Variable  ----

                    From           To        Price       Leave      Enter

        RHS      160.000      400.000        3.333          X4  SLACK   2

        Obj      800.000     1600.000

        RHS      400.000     Infinity        0.000  ----  No change  ----

        Obj     1600.000     1600.000

        RHS      160.000      100.000        3.333          X2  SLACK   1

        Obj      800.000      600.000

        RHS      100.000        0.000        6.000          X4

        Obj      600.000        0.000

        RHS        0.000    -Infinity  ---- Infeasible in this range ----

