
4.10 How to make Standard Form (Big M Method)
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4.11 Two-Phase Simplex Method
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4.12 Unrestricted-in-Sign Variables (urs)
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6.1 Graphical Introduction to Sensitivity Analysis

40         

80  

1002

1

21

21







x

xx

xx

8040 50

80

100

A

D

C

max z = 3 x1 + 2 x2

B

60

isoprofit line

(2)

(3)

(4)

(4)

(3)

(2)

x1

x2

s.t.

60

slope = - 3/2

slope = -1

slope = -2

2-4



Right-hand side change
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6.2 Important Formulas 
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6.3 Sensitivity Analysis
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Parameter Change

1. Objective function coefficient of a NBV

2. Objective function coefficient of a BV

3. Right-hand side of a constraint

4. Column of a NBV

5. Add a new variable or activity



1. Changing objective function coefficient of a nonbasic variable

If BV remains optimal after a change in a nonbasic variable’s 

objective function coefficient, the values of the decision variables 

and the optimal value remain unchanged.

If BV will no longer be optimal, this is not optimal solution 

(suboptimal).

The reduced cost for a nonbasic variable is the maximum amount by 

which the variable’s objective function coefficient can be increased 

before the current basis becomes suboptimal and it becomes optimal 

for the nonbasic variable to enter the basis.
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Value of the decision variables do not change, but 

z-value does changed. 

2. Changing objective function coefficient of a basic variable
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Proceed simplex and find 

the new optimal tableau. 

Table 5 in p.264. 
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3. Changing the right-hand side of a constraint
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Change of values of optimal solution (z-value) and the value of BVs

)(newz of  valuenew 1
b c

 BBV

If the right-hand side of each constraint in the tableau remains nonnegative, 

the current basis remains optimal. If the right-hand side of any constraint is 

negative, the current basis is infeasible.

)(newBVs of  valuenew 1
b 

 B

Current basis 

remains optimal

2416 2  b

Case of current 

basis remains 

optimal

Value of BVs Z (Optimal Value)

C of Obj.Fun. NBV  Not Change Not Change

C of Obj.Fun. BV  Not Change Change

rhs of constraints Change Change



4. Changing the column of a nonbasic variable

If the column of a nonbasic variable is changed, 

the current basis remains optimal.

the current basis is no longer optimal

0  if jc

0  if jc

5. Adding a new activity

Addition of the new column (new decision variables)

4
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4 cBc BV  
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the current basis remains optimal.

the current basis is no longer optimal

0  if jc

0  if jc

Price Out: Calculate the new coefficient of x in the optimal tableau row 0


