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Sensitivity Analysis & Parametric Analysis
A mining company owns two mines that can be operated seven days a week to produce ore.  The mines have different locations and, thus, different production capabilities.  After crushing, the ore is graded and divided into three classes:  high, medium, and low.  The two mines are capable of the following daily production in tons:




Mine 1

Mine 2

High Grade

6

2

Medium Grade

2

2

Low Grade

4

12

A contract with a smelting company calls for at least 41 tons of high grade ore, at least 25 tons of medium grade ore, and at least 77 tons of low grade ore per week.  It costs the company $2000 per day to run the first mine and $1600 per day to run the second mine.  The mine owner wants to know the number of days to operate each mine this week in order to fill the smelting company’s order at minimum cost.

OPTIMAL SOLUTION - DETAILED REPORT

    Variable          Value         Cost    Red. cost   Status

1   X1               5.5000    2000.0000       0.0000    Basic

2   X2               7.0000    1600.0000       0.0000    Basic

Slack Variables

3   B1               6.0000       0.0000       0.0000    Basic

4   B2               0.0000       0.0000    1000.0000 Lower bound

5   B3              29.0000       0.0000       0.0000    Basic

6   B4               1.5000       0.0000       0.0000    Basic

7   B5               0.0000       0.0000     400.0000 Lower bound

Objective Function Value = 22200

Mine

OPTIMAL SOLUTION - DETAILED REPORT

    Constraint  Type       RHS           Slack   Shadow price

1   B1           >=       41.0000       6.0000         0.0000

2   B2           >=       25.0000       0.0000      1000.0000

3   B3           >=       77.0000      29.0000         0.0000

4   B4           <=        7.0000       1.5000         0.0000

5   B5           <=        7.0000       0.0000      -400.0000

Objective Function Value = 22200

SENSITIVITY ANALYSIS OF COST COEFFICIENTS

                    Current    Allowable    Allowable

      Variable       Coeff.     Minimum      Maximum

1           X1    2000.0000    1600.0000     Infinity

2           X2    1600.0000    -Infinity    2000.0000

Mine

SENSITIVITY ANALYSIS OF RIGHT-HAND SIDE VALUES

                          Current    Allowable    Allowable

    Constraint  Type       Value      Minimum      Maximum

1           B1   >=       41.0000    -Infinity      47.0000

2           B2   >=       25.0000      23.0000      28.0000

3           B3   >=       77.0000    -Infinity     106.0000

4           B4   <=        7.0000       5.5000     Infinity

5           B5   <=        7.0000       5.5000       8.5000

PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B1        

COEF = 41.000      LWR LIMIT = -Infinity     UPR LIMIT = Infinity

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

           From           To                  Price     Leave          Enter

RHS       41.000       47.000        0.000   SLACK   1  SLACK   5

Obj    22200.000    22200.000

RHS       47.000       53.000      100.000   SLACK   4  SLACK   2

Obj    22200.000    22800.000

RHS       53.000       56.000      800.000   SLACK   5           

Obj    22800.000    25200.000

RHS       56.000     Infinity  ---- Infeasible in this range ----

RHS       41.000   -6.400E+38        0.000  ----  No change  ----

Obj    22200.000    22200.000

PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B2        

COEF = 25.000      LWR LIMIT = -Infinity     UPR LIMIT = Infinity

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

           From           To              Price           Leave             Enter

RHS       25.000       28.000     1000.000   SLACK   4           

Obj    22200.000    25200.000

RHS       28.000     Infinity  ---- Infeasible in this range ----

RHS       25.000       23.000     1000.000   SLACK   1  SLACK   5

Obj    22200.000    20200.000

RHS       23.000       19.875      700.000   SLACK   3  SLACK   2

Obj    20200.000    18012.500

RHS       19.875   -3.200E+38        0.000  ----  No change  ----

Obj    18012.500    18012.500

PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B3        

COEF = 77.000      LWR LIMIT = -Infinity     UPR LIMIT = Infinity

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

           From           To                    Price       Leave         Enter

RHS       77.000      106.000        0.000   SLACK   3     SLACK   2

Obj    22200.000    22200.000

RHS      106.000      112.000      500.000   SLACK   4           

Obj    22200.000    25200.000

RHS      112.000     Infinity  ---- Infeasible in this range ----

RHS       77.000   -1.280E+39        0.000  ----  No change  ----

Obj    22200.000    22200.000

PARAMETRIC ANALYSIS OF RIGHT-HAND SIDE VALUE - B5        

COEF = 7.000       LWR LIMIT = -Infinity     UPR LIMIT = Infinity

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

           From           To               Price       Leave            Enter

RHS        7.000        8.500     -400.000   SLACK   1     SLACK   5

Obj    22200.000    21600.000

RHS        8.500     Infinity        0.000  ----  No change  ----

Obj    21600.000    21600.000

RHS        7.000        5.500     -400.000   SLACK   4           

Obj    22200.000    22800.000

RHS        5.500    -Infinity  ---- Infeasible in this range ----

