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Linear Programming 

A Sensitivity Analysis in Linear Programming problem 

Ibnu Rafi 

Exercise 1 

1. Determine the bound of coefficient 𝑦 in term of the objective function in this 

following problem: 

maximize:𝑓 = 32𝑥 + 20𝑦, 

subject to 

2𝑥 + 5𝑦 ≤ 600 

4𝑥 + 3𝑦 ≤ 530 

2𝑥 + 𝑦 ≤ 240 

𝑥, 𝑦 ≥ 0, such that the point D still becomes the optimal point. 

Solution: 

 

Picture 1. Using Geogebra to solve LP problem (graphic method). 

First, observe that the gradient of 𝑓 is given by 𝑚𝑓 = −
32

20
= −

8

5
. We know that the 

gradient for the first, second, and third constraint are −
2

5
, −

4

3
 and −2 consecutively. 

From this fact, we see that−2 < 𝑚𝑓 = −
8

5
< −

4

3
. Because our goal is to analyze the 

adjustment of variable 𝑦 on the objective function, we write the objective function 

as𝑓 = 32𝑥 + 𝑔𝑦. So, from this new expression of the objective function, we obtain 

that gradient which is given by 𝑚𝑓 ′ = −
32

𝑔
. Recall that the feasible area is not change 

because of we only change the objective function. In order to the optimal point is not 
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change, that is the point 𝐷(95,50) still becomes the optimal point, then we should 

guarantee that 𝑚𝑓 ′ = −
32

𝑔
 still on the interval −2 and−

4

3
. Hence we obtain  

−2 ≤ −
32

𝑔
≤ −

4

3
⇔

1

24
≤

1

𝑔
≤

1

16
⇔ 16 ≤ 𝑔 ≤ 24. 

When𝑔 = 16 optimum will occur on the segment 𝐷𝐸 and when 𝑔 = 24 optimum will 

occur on the segment𝐷𝐶. It means that the point 𝐷 still becomes one of the optimal 

points.  

2. Given a linear programming problem 

Minimize: 𝑓 = 𝑝𝑥 + 3𝑦 

Subject to: 

1
st
 constraint: 4𝑥 − 𝑦 ≥ 0 

2
nd

 constraint: 𝑥 − 2𝑦 ≤ 0 

3
rd

 constraint: 𝑥 + 3𝑦 ≥ 6. 

a. We will solve that problem for 𝑝 = −1. 

Solution: 

 

Picture 2. Using Geogebra to solve LP problem (graphic method). 

We will solve the given LP problem by using corner points of the feasible area. We can 

use a table as shown below (according to the Picture 2.) to make our job becomes easy 

and tidy. 
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Table 1. Test of corner points of feasible area 

The corner points 
Value of the objective function 

𝑓 = −𝑥 + 3𝑦 

𝐴(0.46,1.85) −0.46 + 3 1.85 = 5.09 

𝐵(2.4,1.2) −2.4 + 3 1.2 = 1.2 

From the Table 1, we can see that the minimum value of the objective function is 1.2 and 

this value can be obtained when 𝑥, 𝑦 = (2.4,1.2). In the next discussion we will say that 

the point 𝐵 is the optimal point for this LP problem. 

b. We will determine an interval of 𝑝 in order to the optimal point still same with the 

optimal point in (a). 

Solution: 

Let 𝑚1, 𝑚2 and 𝑚3 are the gradients of 1
st
, 2

nd
 and 3

rd
 constraints consecutively. 

We have 𝑚1 = 4, 𝑚2 =
1

2
 and 𝑚3 = −

1

3
. When𝑝 = −1, we obtain that the 

gradient of the objective function (say𝑚𝑓) is
1

3
 (𝑚𝑓 =

1

3
). It means  

𝑚3 = −
1

3
< 𝑚𝑓 =

1

3
< 𝑚2 =

1

2
. 

Because our goal is determine an interval of 𝑝 in order to the optimal point still 

same with the optimal point in (a) (in the other words we just want to analyze the 

adjustment of coefficient 𝑥 in the objective function), then the new expression of 

the objective function can be written as 𝑓 = 𝑝𝑥 + 3𝑦. Gradient of this objective 

function is–
𝑝

3
. Recall that the feasible area is not change because of we only 

change the objective function. In order to the optimal point is not change, that is 

the point 𝐵(2.4,1.2) still becomes the optimal point, then we should guarantee 

that –
𝑝

3
 still on the interval 𝑚3 = −

1

3
 and𝑚2 =

1

2
. Hence we obtain 

−
1

3
≤ −

𝑝

3
≤

1

2
⇔ −

3

2
≤ 𝑝 ≤ 1. 

Exercise 2 

1. Given a linear programming problem  

Maximize:𝑓 = 32𝑥 + 20𝑦, 

subject to 

2𝑥 + 5𝑦 ≤ 600 

4𝑥 + 3𝑦 ≤ 530 

2𝑥 + 𝑦 ≤ 240 

𝑥, 𝑦 ≥ 0. 
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We will do analysis for the third constraint. First of all, let we give a picture as shown 

below. 

 

Picture 3. Using Geogebra to do sensitivity analysis. 

If we shift the line 2𝑥 + 𝑦 = 240 (line c) to the rigt, then we can increase the optimal 

value of objective function and stop on the point𝐸(132.5,0). But then, when the line 

2𝑥 + 𝑦 = 240 is shifted to the right more than point𝐶(132.5,0), the second constraint 

becomes redundant. Hence the maximal position of the second constraint on the point 

𝐸(132.5,0) or we can say that there is an addition value of the right hand side of the 

second constraint from 240 becomes2 132.5 + 0 = 265.Furthermore we can say 

that the maximal addition value of the right hand side of the second constraint that 

allowed is 265 − 240 = 25. 

If we shift the line 2𝑥 + 𝑦 = 240 (line c) to the left more than point𝐶(60.71,95.71), 

the second constraint becomes redundant for the linear programming problem. Hence 

the maximal position of the second constraint on the point 𝐶(60.71,95.71) if we sift 

line c to the left side. In the other words, we can reduce the right hand side of the 

second constraint until 2 60.71 + 95.71 = 217.13.  

2. Given linear programming problem: 

Maximize 4𝑧 + 5𝑦 

Subject to 

1
st
 constraint: 2𝑧 + 3𝑦 ≤ 12 

2
nd

 constraint: 𝑧 + 𝑦 ≤ 5 
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𝑥, 𝑦 ≥ 0.  

We will analyze for the right hand sides for every constraints. We observe the Picture 

4 as shown below. 

 

Picture 4. Using Geogebra to do sensitivity analysis. 

a. A sensitivity analysis for the first constraint: 2𝑥 + 3𝑦 ≤ 12 

If we shift the line 2𝑥 + 3𝑦 = 12 (whose color is red and not interrupted) to the 

right side up to the point𝐸(0,5), we obtain that the optimum value of the objective 

function will increase. Furthermore, if we shift this line more than point𝐸(0,5), 

that constraint will becomes redundant constraint for the given linear 

programming problem. It means that we just allowed shifting the line 2𝑥 + 3𝑦 =

12 to the right side just up to point𝐸(0,5) or 2 0 + 3 5 = 15 or we can say that 

the allowable increase for the right hand side value of that constraint is3. 

12 ≤ RHS value ≤ Max RHS value = 15. 

Moreover, If we shift the line 2𝑥 + 3𝑦 = 12 (whose color is red and not 

interrupted) to the left side up to the point𝐵(5,0), we obtain that the optimum 

value of the objective function will decrease. Furthermore, if we shift this line to 

the left side more than point𝐵(5,0), that constraint will becomes redundant 

constraint for the given linear programming problem. It means that we just 

allowed shifting the line 2𝑥 + 3𝑦 = 12 to the left side just up to point𝐵(5,0) or 

2 5 + 3 0 = 10 or we can say that the allowable decrease for the right hand 

side value of that constraint is2. 

12 ≥ RHS value ≥ Min RHS value = 10. 
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b. A sensitivity analysis for the second constraint: 𝑥 + 𝑦 ≤ 5 

If we shift the line 2𝑥 + 3𝑦 = 12 (whose color is blue and not interrupted) to the 

right side up to the point𝐶(6,0), we obtain that the optimum value of the objective 

function will increase. Furthermore, if we shift this line more than point𝐶(6,0), 

that constraint becomes redundant constraint for the given linear programming 

problem. It means that we just allowed shifting the line 𝑥 + 𝑦 = 5 to the right side 

just up to point𝐶(6,0) or 6 + 0 = 6 or we can say that the allowable increase for 

the right hand side value of that constraint is1. 

5 ≤ RHS value ≤ Max RHS value = 6. 

Moreover, If we shift the line 2𝑥 + 3𝑦 = 12 (whose color is blue and not 

interrupted) to the left side up to the point𝐷(0,4), we obtain that the optimum 

value of the objective function will decrease. Furthermore, if we shift this line to 

the left side more than point𝐷(0,4), that constraint will becomes redundant 

constraint for the given linear programming problem. It means that we just 

allowed shifting the line 𝑥 + 𝑦 = 5 to the left side just up to point𝐷(0,4) or 

0 + 4 = 4 or we can say that the allowable decrease for the right hand side value 

of that constraint is1. 

5 ≥ RHS value ≥ Min RHS value = 4. 

 

 

  

 

 


