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Abstract 

Linear programming is a simple technique where we portray complex relationships through linear 

functions and then find the optimum points. The real relationships might be much more complex - but we can 

simplify them to linear relationships. As an analyst we are bound to come across applications and problems to be 

solved by Linear Programming. So, we thought to do justice to this awesome technique.  Optimization is the way of 

life. Now a days,  Employees are expected to work long hours and, in lean economic times, to do so for less pay 

which results to Stress. For employees, finding ways to manage stress in the workplace is to take the right decision 

whether he has to work in the company or not and planning is more important. The objective of this paper is to 

present an tentative study on Linear Programming problem and to discuss with the optimization strategies to reduce 

job stress and to bring out its causative factors and impact.  
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I. INTRODUCTION 

Now- a- days, work related stress emerges to be a pattern of emotional, cognitive, behavioural and physiological 

reactions to adverse and noxious aspects of work content, work organization and work environment. A stress arises 

when an individual feels he is not competent enough to undertake the role assigned to him effectively and 

efficiently. The person feels that he lacks skill, knowledge and training on performing the role. A job stressed person 

is probably to have greater job dissatisfaction, increased absenteeism, increase in negative psychological symptoms, 

increased frequency of drinking and smoking and reduced aspirations and self-esteem.  

To overcome from all these, we apply Problem-solving which is a natural human talent. We're born solving 

problems from our first attempts as babies to grasp and crawl. We may not count the thousands of choices we make 

each day as problem-solving, but that's what they are. So when you focus on solving more complicated problems, 

have the confidence of knowing that you've got plenty of experience behind you. 
 

         In today’s World one cannot imagine life without stress on both the side that is for employees and as well as 

the employer. Overall by applying Linear Programming techniques many complex real world problems would be 

optimized with some basic assumptions. Linear Programming techniques also helps to minimize the total man-

power or overtime costs.  

II. DESCRIBING A LINEAR PROGRAMMING PROBLEM 

 

          A linear programming problem consists of a function to be maximized or minimized together with a system of 

linear inequalities. The function to be optimized is called the objective function; it might describe the profits a 

company earns or the costs associated with a certain manufacturing process. The linear inequalities are called 

constraints; they represent bounds on such things as labor and material requirements. You can graphically represent 

the solution of the inequality constraint system as a region in the shape of a polygon. This is called the feasible 

region because it shows all the possible points for which the objective function makes sense. If the objective 

function is evaluated at all points in the feasible region, the optimal value of the objective function, if there is one, 

will occur at a vertex of the feasible region. This idea is the key to solve the linear programming problem.  
 

III. ESSENTIALS OF LINEAR PROGRAMMING MODEL 

1. Limited 

resources 

 limited number of labour, material 

equipment and finance. 

2. Objective  refers to the aim to optimize (maximize 

the profits or minimize the costs). 
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IV. PROCESS TO FORMULATE A LINEAR PROGRAMMING PROBLEM 
 

    Let us look at the steps of defining a Linear Programming problem generically: 

1. Identify the decision variables 

2. Write the objective function 

3. Mention the constraints 

4. Explicitly state the non-negativity restriction 

For a problem to be a linear programming problem, the decision variables, objective function and constraints all 

have to be linear functions. 

If all the three conditions are satisfied, it is called a Linear Programming Problem. 

Example of a linear programming problem 

         Let’s say a courier boy has 6 packages to deliver in a day. The warehouse is located at point A. The 6 delivery 

destinations are given by U, V, W, X, Y and Z. The distance between the cities are A U is 10 km, UW is 8 km, 

W Y is 4 km, ZW is 12 km, ZY is 5 km, VZ is 20km, XV is 12 km and AV is 15 km. To save on fuel 

and time the courier boy wants to take the shortest route. 

So, the courier boy will calculate different routes for going to all the 6 destinations and then come up with the 

shortest route. This technique of choosing the shortest route is called linear programming. 

In this case, the objective of the courier boy is to deliver the parcel on time at all 6 destinations. The process of 

choosing the best route is called Operation Research. Operation research is an approach to decision-making, which 

involves a set of methods to operate a system. In the above example, my system was the Delivery model. 

Is the linear representation of the 6 points above representative of real world? Yes and No. It is oversimplification as 

the real route would not be a straight line. It would likely have multiple turns, U turns, signals and traffic jams. But 

with a simple assumption, we have reduced the complexity of the problem drastically and are creating a solution 

which should work in most scenarios. 

Linear programming is used for obtaining the most optimal solution for a problem with given constraints. In linear 

programming, we formulate our real life problem into a mathematical model.  

V.  How to formulate a real-world problem into a mathematical model? 

Consider a candy manufacturing company which produces only two types of candy – A and B. Both the candies 

require Sugar and Choco only.  To manufacture each unit of A and B, following quantities are required: 

 Each unit of A requires 1 unit of Sugar and 3 units of Choco 

 Each unit of B requires 1 unit of Sugar and 2 units of Choco 

      The company kitchen has a total of 5 units of Sugar and 12 units of Choco. On each sale, the company makes a 

profit of 

3. Linearity  increase in labour input will have a 

proportionate increase in output. 

4. Homogeneity   the products, workers’ efficiency, and 

machines are assumed to be identical. 

5. Divisibility 

 it is assumed that resources and 

products can be divided into fractions. 

(In case the fractions are not possible, 

like production of one-third of a 

computer, a modification of linear 

programming called integer 

programming can be used). 
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 Rs 6 per unit A sold 

 Rs 5 per unit B sold. 

Now, the company wishes to maximize its profit. How many units of A and B should it produce respectively? 

Solution: We represent the problem in a tabular form for better understanding. 

 

Sugar Choco 
Profit  

per unit 

A 1 3  Rs 6 

B 1 2  Rs 5 

Total 5 12 
 

 Let the total number of units produced of             A = X                                                                               

Let the total number of units produced of               B = Y                                                                        

 Now, the total profit is represented by Z 

The total profit the company makes is given by the total number of units of A and B produced multiplied by its per 

unit profit Rs 6 and Rs 5 respectively. 

 

Profit: Max Z = 6X+5Y 

which means we have to maximize Z. 

The company will try to produce as many units of A and B to maximize the profit. But the resources Sugar and 

Choco are available in limited amount. 

As per the above table, each unit of A and B requires 1 unit of Sugar. The total amount of Sugar available is 5 units. 

To represent this mathematically, 

X+Y ≤ 5 

Also, each unit of A and B requires 3 units & 2 units of Choco respectively. The total amount of Choco available is 

12 units. To represent this mathematically, 

3X+2Y ≤ 12 

Also, the values for units of A can only be integers. 

So we have two more constraints, X ≥ 0  &  Y ≥ 0 

For the company to make maximum profit, the above inequalities have to be satisfied. 
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This is how we can formulate a real-world problem into a mathematical model. 

VI. CAUSATIVE FACTORS OF STRESS AND ITS IMPACT 

 

Anything that brings on feelings of stress is called a stressor. 

Stressors may include: 

 Adapting to constant, rapid change 

 Worrying about your finances and the economy 

 Handling a major life event, such as changing jobs or moving to a new home 

 Handling more than one major life event at the same time, for instance, dealing with a family illness while 

changing jobs 

 Juggling many roles and responsibilities, such as spouse or life partner, parent, friend, employee, and caregiver 

for aging parents 

 Going from one challenging situation to the next without taking time to relax 

 Being overwhelmed by technology such as, keeping up with cell phone messages, e-mails, and text messages  
 

VII. THE LONG-TERM EFFECTS OF STRESS 
 

    If anyone is under long – term stress, they need to learn to manage it well. Stress can affect the well-being. Over 

time, it will show some of the symptoms such as physically or psychologically affected and bring some emotional 

and behavioral problems of being stressed. If you do not believe you are successfully managing the stressors in your 

life, there are many effective strategies that can help you adjust your environment and get your stress level under 

better control. One of the best operation strategy called LPP is discussed here.   
 

VIII. TO ILLUSTRATE AN APPLICATION OF OPERATION STRATEGY TO MANAGE STRESS 
 

Description of the Problem 1:  

            John must work at least 20 hours a week to supplement his income while attending school. He has the 

opportunity to work in two retail stores. In store 1, he can work between 4.5 and 12 hours a week, and in store 2, he 

is allowed between 5.5 and 10 hours. Both stores pay the same hourly wage.  In deciding how many hours to work 

in each store, John wants to base his decision on work stress. Based on interviews with present employees, John 

estimates that, on an ascending scale of 1 to 10, the stress factors are 8 and 6 at stores 1 and 2, respectively. Because 

stress mounts by the hour, he assumes that the total stress for each store at the end of the week is proportional to the 

number of hours he works in the store. How many hours should John work in each store? 

  

Solution: 

1. Formulation  

Stores Working hours in a week  Stress factors 

1 4.5 to 12 8 

2 5.5 to 10 6 

 

2. Objective function (Z) 

        The function to be minimized (i.e) to minimize stress is the objective function of this problem. It is defined by 

the combination of x1 and x2 and their stress factors 8 and 6. This stress factor is a linear function of x1 and x2. 

i.e., Z = 8 x1 + 6 x2  

3. Restrictions 

Let x1 denote the number of hours in store 1 per week 

Let x2 denote the number of hours to work in store 2 per week 
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x1 ≥ 0 and x2 ≥ 0 

4. Mathematical model of the LPP 

      Minimize Z = 8 x1 + 6 x2 

Subject to  

x1 +  x2  ≥ 20 

5  ≤  x1  ≤ 12 

6  ≤  x2  ≤ 10 

         x1 ≥ 0 and x2 ≥ 0 

5. Graphical Solution 

 

 

 

 

 

 

 

 

 

 

 

The feasible region is limited by the lines x1 +  x2   ≥ 20, 5  ≤   x1  ≤ 12 and  6  ≤  x2  ≤ 10 and it is identified 

by blue colour.  

At (10, 10),   Z= 80 +60 = 140 

At (12, 10),   Z = 96+60 = 156 

At (12, 8),     Z = 96 +48 = 144 

Optimum Value is x1 = 10 hours and x2 = 10 hours and the minimum stress index is 140.  

Hence, John has to work for 10 hours in store 1 and 10 hours in store 2 to minimize his level of stress.   

The graphical solution is easily obtained when there are two decision making variables. When there are 

three decision-making variables it is still possible to have a graphical solution despite the difficulty in identifying the 

intersections between the planes defined in three-dimensional space. In case of four or more decision – making 

variables, graphical solution is impossible and the only alternative is an analytical solution by Simplex Method.  
 

Description of the Problem 2 

        A winner of the Texas Lotto has decided to invest $50,000 per year in the stock market. Under consideration 

are stocks for a petrochemical firm and a public utility. Although a long-range goal is to get the highest possible 

return, some consideration is given to the risk involved with the stocks. A risk index on a scale of 1 - 10 (with 10 

being the most risky) is assigned to each of the two stocks. The total risk of the portfolio is found by multiplying the 

risk of each stock by the dollars invested in that stock. The attached table provides a summary of the return and risk. 
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The investor would like to maximize the return on the investment, but the average risk index of the investment 

should not be higher than 6. 

 

Stock Estimated Return Risk Index 

Petrochemical 12% 9 

Utility 6% 4 

 

 Solution:  

1. Formulation  

Stock Estimated Return Risk Index 

Petrochemical 12% 9 

Utility 6% 4 

 

2. Objective function (Z) 

The function to be maximized (i.e) to maximize is the objective function of this problem. It is defined by the 

combination of x1 and x2 and their estimated return is 12 and 6. This estimated return is a linear function of x1 and x2. 

i.e., Z = 0.12 x1 + 0.06 x2  

3. Restrictions: 

Let x1 denote the number of dollars invested in petrochemical stocks 

Let x2 denote the number of dollars invested in utility stocks  

x1 ≥ 0 and x2 ≥ 0 

4. Mathematical model of the LPP 

          Maximize Z = 0.12 x1 + 0.06 x2  

Subject to  

 x1 +  x2    ≤ 50000 

3x1 - 2 x2  ≤ 0 [ since 9x1 + 4 x2  ≤ 6(x1 +  x2 ) ] 

             x1 ≥ 0 and x2 ≥ 0 
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5. Graphical Solution 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The feasible region is limited by the lines x1 +  x2  ≤  0 and 3x1 - 2 x2  ≤  0, and it is identified by rose 

colour.  

At (20000, 30000),   Z = $ 4200 

At (50000, 0),     Z = $ 6000 

Optimal dollar amount invested in Petrochemical stock = $ 20,000/- 

Optimal dollar amount invested in Utility stock = $ 30,000/- 

Average risk index for the optimal investment = 20000 * 9 +30000 * 4   =  6 

                                 50000     50000 

Estimated best/maximum return for this investment is $ 4200/- 

IX. CONCLUSION 

       In this paper, we have used the mathematical modeling technique called LPP as a operation strategy, which is 

used to reach an optimum solution to problems that have a series of constraints binding the objective. The basic 

steps for formulating a linear program for a variety of problems are discussed. Here we gave more examples to 

minimize the level of stress using graphical method. Since this method takes less time, it can be applied to solve 

optimization problem in industries and other fields.  
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