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 Linear programming is a mathematical method for choosing the best product combination to maximize profit 
or decrease cost within the limitations of available resources. In this article, we have proposed the linear 
programming application for profit Maximization of a Biscuit Factory in Bangladesh. For linear programming 
problems, the Simplex algorithm provides a powerful computational tool, able to provide fast solution to very 
large-scale application. The optimization principal examined unit cost of production, the selling price and the 
quantity of different raw materials used in production. A model for the problem was formulated and optimum 
results derived using software that employed simplex method.  Our main goal is to emphasize the uniqueness 
of linear programming modeling at the business level as an optimization technique, and to encourage 
manufacturing companies to employ linear programming to determine their optimal profit. 
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1. INTRODUCTION 
 

Linear programming (LP) is a mathematical technique for evaluating the 
most efficient use of a company’s limited resources to achieve the 
optimum goal. It is also a mathematical method for choosing the best 
product combination to maximize profit or decrease cost within the 
limitations of available resources. The technique of LP is used in a wide 
range as applications, including agriculture, industry, transportation, 
economics, health system, social science and the military. Many business 
organizations see LP as a new science or recently development in 
mathematical history. Nowadays, Company managers are usually met 
with decisions relating to limited resources. These resources may 
incorporate men, materials, and money. There are not enough resources 
available to do everything that management wants. The problem revolves 
around deciding which resources should be assigned to achieve the 
optimal result, related to profit, cost, or both. Microeconomics and 
company management difficulties such as planning, production, 
transportation, technology, and other issues depend on linear 
programming.  

Although management difficulties are constantly changing, most 
businesses would like to maximize earnings or reduce expenses with 
limited resources. As a result, many problems can be classified as LP 
problems. A group researchers used linear programming method in 
deriving the maximum gain from production of soft drink in Nigeria 
bottling company, Ilorin plant (Balogun et al., 2012). Linear programming 
of the operations of the company was formulated and optimum result 
obtained by using simplex method. Their results showed that two 
particular products should be produced even when the company should 
meet demands of the other not so profitable items in the surrounding of 
the plants. Some researcher developed research to minimize the use of 
raw material by using simplex method in making loaf (AKpan and Iwak, 
2016). Their results obtained showed that only two out of the five items 
they considered in their computational experiments are profitable.    

Zangiabadi, and Maleki on their paper proposed several theorems which 
are used to obtain optimal solutions of linear programming problems with 
fuzzy parameters (Zangiabadi and Maleki, 2007). A group researchers 
proposed that profit can be maximized by applying linear programming in 
a chemical company (Maurya et al., 2015). Their data collection process is 
unclear. Some researchers have tried to study the linear programming 
approach to calculate the highest profit from the manufacturing of Feeds-
by-Feeds Maters Limited in Kwara State but there is a lack of 
comprehensive control over the entire process (Balogun et al., 2013). 
Muhammad, Samson, and Hafisu, concentered on the use of linear 
programming methodologies in the industrial industry (Muhammad et al., 
2015). Their results are very poor related to the industrial industry. A 
group researchers developed the applications of Linear Programming for 
profit maximization: a case of paints Company, Pakistan (Haider et al., 
2016).  

Some researchers developed that linear programming is used in a variety 
of power system economics, planning and operations (Delson et al., 2020). 
A new approach to the solution of game problems is suggested by Vaidya, 
N. V., and Khobragade, N. W., (Vaidya and Khobragade, 2013). The 
literature assessment of prior publications reveals that researchers are 
concerned about linear programming and other optimization methods. 
However, in several of these articles, the data collection process is unclear. 
Some of the studies are particularly lacking in future scope. In addition, 
there is a lack of comprehensive control over the entire process. The paper 
is structured as follows. In section 2, methodology of our research has 
been inserted. It has been used to conduct systematic research. In section 
3, data presentation and analysis is discussed. Results of our paper contain 
in section 4. Finally in last section, the conclusion is given. 

2.   METHODOLOGY 

Consider the objective function maximize  𝑃 = 𝛾1𝑥1 + 𝛾2𝑥2 + 𝛾3𝑥3 + ⋯ +
𝛾𝑛𝑥𝑛 subject to the constraints: 
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𝛼11𝑥1 + 𝛼12𝑥2 + ⋯ + 𝛼1𝑛𝑥𝑛 ≤ 𝛽1 

𝛼21𝑥1 + 𝛼22𝑥2 + ⋯ + 𝛼2𝑛𝑥𝑛 ≤ 𝛽2 

𝛼31𝑥1 + 𝛼32𝑥2 + ⋯ + 𝛼3𝑛𝑥𝑛 ≥ 𝛽3 

                                           .       .            .   . 

                                           .       .            .   . 

                                           .       .            .   . 

𝛼𝑚1𝑥1 + 𝛼𝑚2𝑥2 + ⋯ + 𝛼𝑚𝑛𝑥𝑛 ≤ 𝛽𝑚 

where all 𝑥𝑗 ≥  0 are variables, 𝛽𝑖 ≥ 0 and 𝛼𝑖𝑗 ≥ 0 are constants and 𝑖 =

1,2,3, … … … … , 𝑚; 

 𝑗 = 1,2,3, … … … … , 𝑛. 

To solve a standard maximization problem, we perform the following 
sequence of steps. 

1. Rewriting each inequality as an equation by introducing slack 
variables. That is, 
                            𝛼𝑖1𝑥1 + 𝛼𝑖2𝑥2 + 𝛼𝑖3𝑥3 +………….+𝛼𝑖𝑛𝑥𝑛 ≤ 𝛽𝑖   
becomes 

                            𝛼𝑖1𝑥1 + 𝛼𝑖2𝑥2 + 𝛼𝑖3𝑥3 +………….+𝛼𝑖𝑛𝑥𝑛 + 𝑠𝑖 = 𝛽𝑖 

where  𝑖 = 1,2,3, … … … … … , 𝑚 and 𝑠𝑖  is slack variable. 

2. Rewriting the objective function in the form: 

                         𝑃 − 𝛾1𝑥1 − 𝛾2𝑥2 − ⋯ − 𝛾𝑛𝑥𝑛 = 0   

3. For the simplex table creating an array containing the coefficients 
of our variables, slack variables and 𝑃.  

𝑥1 𝑥2 … … … … .. 𝑥𝑛 𝑠1 𝑠2 … … … … .. 𝑠𝑚 𝑃 Constant 

𝑎11 𝑎12 … … … … .. 𝑎1𝑛 1 0 … … … … .. 0 0 𝛽1 

. . … … … … . . . 0 1 … … … … . . 0 0 . 

. . … … … … . . . 0 0 … … … … . . 0 0 . 

. . … … … … . . . 0 0 … … … … . . 0 0 . 

𝑎𝑚1 𝑎𝑚2 … … … … .. 𝑎𝑚𝑛 0 0 … … … … .. 1 0 𝛽𝑚 

−𝛾1 −𝛾2 … … … … .. −𝛾𝑛 0 0 … … … … .. 0 1 0 

4. Examining all items in the last row to the left of the vertical line to 
see if the best answer has been found. If all of these entries are 
nonnegative, we've found the best answer. Then we continue to 
Step 7. If one or more negative entries are present, the optimal 
solution has not been found. And we continue to Step 5. 

5. Finding the highest negative number to the left of the vertical line 
in the last row to locate the pivot column. Then dividing each 
element in the constant column by the pivot column's 
corresponding entry. The pivot row corresponds to the ratio with 
the least value (we ignore this row if any of the quotients are 
negative or meaningless). The issue may not have an efficient 
solution if all of the rows are negative or meaningless.) The pivot 
location is where the pivot column and pivot row meet. 

6. Now we scale the pivot element to 1 using simple row operations. 
Then making every other element in the pivot column zero by using 
this pivot one. A unit column is a column that has all zeros except 
one. Then we back to Step 4 now. 

7. A fundamental variable is a variable that corresponds to a unit 
column. Non-basic variables are those that are not basic. The item 
in the constant column in the row containing the 1 determines the 
value of each fundamental variable. The value of non-basic variables 
is zero. This is the most suitable option. 

3.   DATA PRESENTATION AND ANALYSIS 

Assumption for the problem: 

• It is estimated that the total ingredients used is fixed. 

• It is estimated that the total demand of Biscuits is limited. 

• It is estimated that there is a linear relationship among the variables 
used in this paper. 

Table 1: Quantity of raw materials available in stock 

Raw Materials Quantity Available (gm) 

Sugar 2200 

Flour 5000 

Egg 3000 

Salt 500 

Vanilla Essence 600 

Butter 2000 

Flavor 1000 

 

Table 2: Quantity of Raw Materials Needed to Produce Each Biscuit 

Ingredients 

Used Ingredients (in Gm) Per Packet of Biscuit Available 
Ingredients 

(in gm) 
Energy Plus 

(80gm) 
Lexus  

(20gm) 

Orange  

(70gm) 

Fit  

(70gm) 
Dark Fantasy 

(80gm) 
Grand Choice 

(70gm) 
Dry Cake 
(100gm) 

Sugar 25.5 5 18.5 12.5 25 22.5 27.5 2200 

Flour 34 9 31 33.5 28 25.5 44 5000 

Egg 10 1.5 8.5 8 7 8 18 3000 

Salt 3 1 2.5 6 5 4 3 500 

Vanilla Essence 2.5 0.5 1.5 2.5 1 3 2.5 600 

Butter 4 2 5 5.5 9 5 4 2000 

Flavor 1 1 3 2 5 2 1 1000 

Table 3: Average Cost and Selling Price of Each Biscuit 

Product 
Average Unit 

Cost (TK) 
Average Selling 

Price (TK) 
Average Unit 

Profit (TK) 

Energy Plus 7.65 15 7.35 

Lexus 2.25 5 2.75 

Orange 4.3 10 5.7 

Fit 7.2 15 7.8 

Dark Fantasy 9.15 20 10.85 

Grand Choice 9.85 20 10.15 

Dry Cake 24.95 40 15.05 

3.1  Model Formulation 

Maximize 𝑃 = 7.35𝑥1 + 2.75𝑥2 + 5.7𝑥3 + 7.8𝑥4 + 10.85𝑥5 + 10.15𝑥6 +
15.05𝑥7 

Subject to 

25.5𝑥1 + 5𝑥2 + 18.5𝑥3 + 12.5𝑥4 + 25𝑥5 + 22.5𝑥6 + 27.5𝑥7 ≤ 2200 
34𝑥1 + 9𝑥2 + 31𝑥3 + 33.5𝑥4 + 28𝑥5 + 25.5𝑥6 + 44𝑥7 ≤ 5000 
10𝑥1 + 1.5𝑥2 + 8.5𝑥3 + 8𝑥4 + 7𝑥5 + 8𝑥6 + 18𝑥7 ≤ 3000 
3𝑥1 + 1𝑥2 + 2.5𝑥3 + 6𝑥4 + 5𝑥5 + 4𝑥6 + 3𝑥7 ≤ 500 
2.5𝑥1 + 0.5𝑥2 + 1.5𝑥3 + 2.5𝑥4 + 1𝑥5 + 3𝑥6 + 2.5𝑥7 ≤ 60 
4𝑥1 + 2𝑥2 + 5𝑥3 + 5.5𝑥4 + 9𝑥5 + 5𝑥6 + 4𝑥7 ≤ 2000 
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𝑥1 + 𝑥2 + 3𝑥3 + 2𝑥4 + 5𝑥5 + 2𝑥6 + 𝑥7 ≤ 1000 

𝑥𝑖 ≥ 0 for 𝑖 = 1,2, … . ,7 

Now, introducing the slack variable to convert inequalities to equations, it 
gives:   

𝑃 = 7.35𝑥1 + 2.75𝑥2 + 5.7𝑥3 + 7.8𝑥4 + 10.85𝑥5 + 10.15𝑥6 + 15.05𝑥7

+ 0𝑠1 + 0𝑠2 + 0𝑠3 + 0𝑠4 + 0𝑠5 + 0𝑠6 + 0𝑠7 

𝑃 − 7.35𝑥1 − 2.75𝑥2 − 5.7𝑥3 − 7.8𝑥4 − 10.85𝑥5 − 10.15𝑥6 − 15.05𝑥7

− 0𝑠1 − 0𝑠2 − 0𝑠3 − 0𝑠4 − 0𝑠5 − 0𝑠6 − 0𝑠7 = 0 

Subject to 

25.5𝑥1 + 5𝑥2 + 18.5𝑥3 + 12.5𝑥4 + 25𝑥5 + 22.5𝑥6 + 27.5𝑥7 + 𝑠1 = 2200 

34𝑥1 + 9𝑥2 + 31𝑥3 + 33.5𝑥4 + 28𝑥5 + 25.5𝑥6 + 44𝑥7 + 𝑠2 = 5000 

10𝑥1 + 1.5𝑥2 + 8.5𝑥3 + 8𝑥4 + 7𝑥5 + 8𝑥6 + 18𝑥7 + 𝑠3 = 3000 

3𝑥1 + 1𝑥2 + 2.5𝑥3 + 6𝑥4 + 5𝑥5 + 4𝑥6 + 3𝑥7 + 𝑠4 = 500 

2.5𝑥1 + 0.5𝑥2 + 1.5𝑥3 + 2.5𝑥4 + 1𝑥5 + 3𝑥6 + 2.5𝑥7 + 𝑠5 = 600 

4𝑥1 + 2𝑥2 + 5𝑥3 + 5.5𝑥4 + 9𝑥5 + 5𝑥6 + 4𝑥7 + 𝑠6 = 2000 

𝑥1 + 𝑥2 + 3𝑥3 + 2𝑥4 + 5𝑥5 + 2𝑥6 + 𝑥7 + 𝑠7 = 1000 

𝑥𝑖 ≥ 0  for 𝑖 = 1,2, … . ,7 and  𝑠𝑖 ≥ 0 for  𝑖 = 1,2, … . ,7 

where, 

𝑥1 =  the number of Energy Plus packet 

𝑥2 =  the number of Lexus packet 

𝑥3 =  the number of Orange packet  

𝑥4 =  the the number of Fit packet  

𝑥5 =  the number of Dark Fantasy packet 

𝑥6 =  the number of Grand Choice packet  

𝑥7 =  the number of Dry Cake packet  

 

Table 4: Final Iteration by Simplex Method 

Row Basis 𝑥1 𝑥2 𝑥3 𝒙𝟒 𝑥5 𝑥6 𝒙𝟕 𝑠1 𝑠2 𝑠3 𝑠4 𝑠5 𝑠6 𝑠7 BFS 

𝟏 𝒙𝟕 
77

85
 

7

51
 

319

510
 0 

35

51
 

2

3
 1 

4

85
 0 0 

−5

51
 0 0 0 

2780

51
 

2 𝑠2 
−632

85
 

−11

34
 

−1

340
 0 

−633

34
 −15 0 

−109

85
 1 0 

−99

34
 0 0 0 

12290

17
 

3 𝑠3 
−568

85
 

−179

102
 

1831

510
 0 

−473

51
 

−20

3
 0 

−56

85
 0 1 

2

51
 0 0 0 

80080

51
 

𝟒 𝒙𝟒 
4

85
 

5

51
 

53

510
 1 

25

51
 

1

3
 0 

−2

85
 0 0 

11

51
 0 0 0 

2860

51
 

5 𝑠5 
2

17
 

−3

34
 

−11

34
 0 

−33

17
 

1

2
 0 

−1

17
 0 0 

−5

17
 1 0 0 

5500

17
 

6 𝑠6 
2

17
 

31

34
 

131

68
 0 

121

34
 

1

2
 0 

−1

17
 0 0 

−27

34
 0 1 0 

25050

17
 

7 𝑠7 0 
2

3
 

13

6
 0 

10

3
 

2

3
 0 

−1

2147
 0 0 

−1

3
 0 0 1 

2500

3
 

8 P≥ 0 
5101

767
 

148

255
 

1588

351
 0 

842

255
 

149

60
 0 

223

425
 0 0 

211

1020
 0 0 0 

46538

37
 

4.   ANALYSIS AND RESULT 

Objective functional value 𝑃 = 
𝟒𝟔𝟓𝟑𝟖

𝟑𝟕
 = 𝟏𝟐𝟓𝟕. 𝟕𝟖 

Variables Values 

𝑥1 0.000 

𝑥2 0.00 

𝑥3 0.00 

𝒙𝟒 𝟓𝟔. 𝟎𝟖 

𝑥5 0.00 

𝑥6 0.00 

𝒙𝟕 𝟓𝟒. 𝟓𝟏 

The optimal solutions are: 

𝑷 = 
𝟒𝟔𝟓𝟑𝟖

𝟑𝟕
 = 𝟏𝟐𝟓𝟕. 𝟕𝟖 

𝑥1 = 0; 𝑥2 = 0; 𝑥3 = 0; 𝒙𝟒 =
𝟐𝟖𝟔𝟎

𝟓𝟏
= 𝟓𝟔. 𝟎𝟖; 𝑥5 = 0; 𝑥6 = 0;𝒙𝟕 =

𝟐𝟕𝟖𝟎

𝟓𝟏
=

𝟓𝟒. 𝟓𝟏, 

and 𝑠1 = 𝑠2 = ⋯ = 𝑠7 = 0 

4.1   Interpretation of the Result 

The model indicates that the optimum result is derived from the data 
collected. Based on the analysis carried out in this project and the result 
shown, Biscuit factory should produce Energy Plus(80gm), Lexus(20gm), 
Orange(70gm), Fit(70gm), Dark Fantasy(80gm), Grand Choice(70gm), Dry 
cake (100gm) but more of Fit(70gm) and Dry cake(100gm) in order to 
satisfy their customers. This simply shows that 𝑥4(the number of Fit 
packet) and 𝑥7(the number of Dry Cake packet) contributed meaningfully 
to improve the value of the objective function of the LP model. Also, more 
of Fit(70gm) and Dry cake(100gm) should be produced in order to attain 
maximum profit because they contribute mostly to the profit earned. So, 

from the results of the LP model, it is desirable for Biscuit factory to 
concentrate on the sales of Fit and Dry Cake. This would fetch the company 
an optimal profit of about 1257.78 taka based on the uses of ingredients. 

5.   CONCLUSION 

Linear programming is an area of applied mathematics that deals with a 
wide range of optimization issues. It’s commonly utilized to solve 
production planning and scheduling issues. The most significant benefit of 
linear programming as an optimization method is that it always yields the 
best result. Linear programming appears to be a very effective means of 
transforming data into useful information to help daily production 
planning decisions. In this project a linear programming approach is 
developed to determine the best production plan for Biscuit items while 
optimizing profit. Also, the applicability of linear programming 
approaches for maximizing profit in a Biscuit factory is demonstrated. The 
Simplex Method, a well-known mathematical method, is utilized for this 
purpose. The research's main goal is to emphasize the uniqueness of linear 
programming modeling at the business level as an optimization technique 
and to encourage manufacturing companies to employ linear 
programming to determine their optimal profit. These insights will help 
the factory optimize its contribution not only now, but also in the future. 
In addition, this research suggests that other businesses use this strategy 
to improve their financial performance. 

REFERENCES 

Akpan, N.P., and Iwak, I.K., 2016. Application of Linear Programming for 
Optimal Use of Raw Material in Bekary. International Journal of 
Mathematics and Statistics Invention, 4 (8), Pp. 51-57. 

Amit Kumar Jain, Hemlata Saxena, Ramakant Bhardwaj, G.V.V. Jagannadha 
Rao and Ch. Shiddharth Nanda, 2020. Application of Linear 
Programming for Profit Maximization of a Pharma Company. Journal of 
Critical Reviews, 7 (12), Pp. 1118-1123. 



Matrix Science Mathematic (MSMK)6(1) (2022) 01-04 

 

 
Cite The Article: Nazrul IslaM, Afsana Yeasmin Mim, Md. Rayhan Prodhan (2022). Application of Linear Programming for Profit 

Maximization: A Case Study of a Cookies Factory in Bangladesh. Matrix Science Mathematic, 6(1): 01-04. 

 
 

Balogun, O.S., Jolayemi, E.T., Akingbade, T.J., and Muazu, H.G., 2012. Use of 
Linear programming For Optimal Production In A Production Line In 
Coca –Cola Bottling Company, Ilorin. International Journal of 
Engineering Research and Applications, 2 (5), Pp. 2004-2007. 

Balogun, O.S., Olatunji, A.A., and Momoh, A.A., 2013. An Optimization 
Procedure in A Production Line of Sokat Soap Industry, Ikotun, Lagos 
State. Researcher, 5 (10), Pp. 50-54. 

Balogun, O.S., Role, M.R., Akingbade, T.J., and Akinrefon, A.A., 2013. 
Application Of Linear Programming In A Manufacturing Company In 
Feed Masters, Kulende, Kwara State, Researcher, 5 (8), Pp. 34-38. 

Delson, J.K., and Shahidehpour, S.M., 1992. Linear Programming 
Applications to Power System Economics, Planning and Operations. 
Institute of Electrical and Electronics Engineers, 7 (3), Pp. 1155-1163. 

Haider, Z., Fareed, R., Tariq, M.B., Ud din, S.U.N., and Khan, M.S., 2016. 
Application of Linear Programming for Profit Maximization: A Case of 
Paints Company, Pakistan. International Journal of Management 
Sciences and Business Research, 5 (12), Pp. 144-151. 

Maurya, V.N., Misra, R.B., Underson, P.K., and Shukla, K.K., 2015. Profit 
Optimization Using Linear Programming Model: A Case Study of 
Ethiopian Chemical Company. American Journal of Biological and 
Environmental Statistics, 1 (2), Pp. 51-57. 

Osagie, Icheme, G.N., Ojochide, M., 2018. Optimization of Resources with 
the Aid of Linear Programming Model in Steve Shoe Production Centre, 
Enugu, Nigeria, International Journal of Research -Granthaalayah, 6 (9), 

Pp. 123-136. 

Singh, R.K., Varma, S.P., and Kumar, A., 2013. Application of Linear 
Programming techniques in Personnel Management. IOSR Journal of 
Mathematics (IOSR-JM), 8 (1), Pp. 45-48. 

Solaja, O., Abiodun, J., Abioro, M., Ekpudu, J., Olasubulumi, O., 2019. 
Application of linear programming techniques in production planning. 
International Journal of Applied Operational Research, 9 (3), Pp. 11-19. 

Umar, M., Oluwafemi, S., Rafiyatu, H., 2015. Profit Maximization in a 
Product Mix Company Using Linear Programming Approach to 
Resource Allocation. International Journal of Sciences: Basic and 
Applied Research, 24 (4), Pp. 46-52. 

Vaidya, N.V., and Khobragade, N.W., 2013. Solution of Game Problems 
Using New Approach. International Journal of Engineering and 
Innovative Technology (IJEIT), 3 (5), Pp. 181-186. 

Yahya, W.B., Garba, M.K., Ige, S.O., and Adeyosoye, A.E., 2012. Profit 
Maximization in A Product Mix Company Using Linear Programming. 
European Journal of Business and Management, 4 (17), Pp. 126-131. 

Zangiabadi, M., Maleki, H.R., 2007. A Method for Solving Linear 
Programming Problems with Fuzzy Parameters Based on Multi-
objective Linear Programming Technique. Asia Pacific Journal of 
Operational Research, 24 (04), Pp. 557-573.

 


