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“Don’t fear for facing failure in the
first attempt, because even the
successful mathematics starts with
Zero only”

– DR. A.P.J. ABDUL KALAM



LPP

Linear Programming Problems in maths is a system process of finding a

maximum or minimum value of any variable in a function, it is also known

by the name of optimization problem. LPP is helpful in developing and

solving a decision making problem by mathematical techniques.

The problem is generally given in a linear function which needs to be

optimized subject to a set of different constraints. Major usage of LPP is in

advising the management to to make the most efficient & effective use of

the scarce resources.



Different Parts of the LP Model

1. Decision Variable: Variables which are changeable & going to impact the decision
function. Like the profit function is effected by both sales and price, now which
one of these two is changeable, will be our decision variable.

2. Objective Function: Linear function of the objective, either to Maximize or
minimize, like Maximize Profit, sales, production etc. and Minimize Cost, Loss,
energy, consumption, wastage etc.

3. Constraints: Any kind of limitation or scarcity explained through a function like
Limitations of raw materials, time, funds, equipment's etc. Non-Negative
Constraints will also be there which will remain non-negative all the time.



Formulation of an LP Problem:

1. Recognize the decision variables and assign symbols to them like X, Y, Z & so on).
Now these are the quantities we wish to find out.

2. Express all the constraints in terms of inequalities in relation the decision variable.

3. Formulate the objective function in terms of the decision variables.

4. Add the non-negativity condition/constraints.



Example 1

Let us look at this diet problem, A house wife wishes to mix two types of food F1 and F2 in such a way that the 

vitamin contents of the mixture contain at least 8 units of vitamin A and 11 units of vitamin B. Food F1 costs 

E60/Kg and Food F2 costs E80/kg. Food F1 contains 3 units/kg of vitamin A and 5 units/kg of vitamin B while 

Food F2 contains 4 units/kg of vitamin A and 2 units/kg of vitamin B. Formulate this problem as a linear 

programming problem to minimize the cost of the mixtures, 
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Let’s follow the steps given to formulate and LP:

1. The kgs of the F1 and F2 in the mixture are our decision variables. Suppose the mixture has X Kg
of Food F1 and Y Kg of food F2.

2. In this example, the constraints are the minimum requirements of the vitamins. The minimum
requirement of vitamin A is 8 units. Therefore 3X + 4Y ≥ 8. Similarly, the minimum requirement of
vitamin B is 11 units. Therefore, 5X + 2Y ≥ 11

3. The cost of purchasing 1 Kg of food F1 is E60. The cost of purchasing 1 Kg of food F2 is E80. The
total cost of purchasing X Kg of food F1 and Y Kg of food F2 is C = 60X + 80Y, which is the
objective function.

4. The non-negativity conditions are X ≥ 0, Y ≥ 0

Therefore the mathematical formulation of the LPP is:
Minimize: C = 60X + 80Y
Subject to: 3X + 4Y ≥ 8
5X + 2Y ≥ 11
X ≥ 0 , Y ≥ 0



Graphical Method to solve an LPP

The graphical method of solving a linear programming problem can be used when there are only two
decision variables. If the problem has three or more variables, the graphical method is not suitable. In that
case we use the SIMPLEX METHOD which will be discussed separately in the next PPT or in Classroom.

Let’s understand some important definitions and concepts before moving on with the Graphical Method:

1. Solution: A set of decision variables values which satisfy all the constraints of an LPP.
2. Feasible solution: Any solution which also satisfies the non-negativity limitations of the problem.
3. Optimal feasible solution: Any feasible solution which maximizes or minimizes the objective function.
4. Feasible Region: The common region determined by all the constraints and non-negativity limitations of

an LPP.
5. Corner point: A point in the feasible region that is the intersection of two boundary lines



Steps for solving LPP through 
Graphical Method

Step 1. Formulate the LPP problems and develop objective function along with all
the constraints function.

Step 2. Graph the feasible region and find the corner points. The coordinates of the
corner points can be obtained by either inspection or by solving the two equations
of the lines intersecting at that point.

Step 3. Make a table listing the value of the objective function at each corner point.

Step 4. Determine the optimal solution from the table in step 3. If the problem is of
maximization (minimization) type, the solution corresponding to the largest
(smallest) value of the objective function is the optimal solution of the LPP.



Example 2

A furniture company produces inexpensive tables and chairs. The production process for each is similar in that
both require a certain number of hours of carpentry work and a certain number of labour hours in the painting
department. Each table takes 4 hours of carpentry and 2 hours in the painting department. Each chair requires 3
hours of carpentry and 1 hour in the painting department. During the current production period, 240 hours of
carpentry time are available and 100 hours in painting is available. Each table sold yields a profit of E7; each
chair produced is sold for a E5 profit. Find the best combination of tables and chairs to manufacture in order to
reach the maximum profit.
Source: http://www.maths.unp.ac.za/coursework/MATH331/2012/linearprogramming.pdf



The decision variables can be defined as X = number of tables to be produced & Y = number of chairs to
be produced.

Now linear programming (LP) problem can be formulated in terms of X and Y and Profit (P). maximize P =
7X + 5Y (Objective function) subject to 4X + 3Y ≤ 240 (hours of carpentry constraint) 2X + Y ≤ 100 (hours
of painting constraint) X ≥ 0, Y ≥ 0 (Non-negativity constraint).

Therefore the mathematical formulation of the LPP is:
Maximize: P = 7X + 5Y
Subject to: 4X + 3Y ≤ 240
2X + Y ≤ 100
X ≥ 0 , Y ≥ 0

To find the optimal solution to this LP using the graphical method we first identify the region of feasible
solutions and the corner points of the of the feasible region. The graph for this example is plotted in the
next slide.



In this example the corner points are (0,0), (50,0),
(30,40) and (0,80). Testing these corner points on
P = 7X + 5Y gives

Because the point (30,40) produces the highest
profit we conclude that producing 30 tables and 40
chairs will yield a maximum profit of E410.



The graphical method is one of the easiest way to solve a small LP problem. However this is useful only
when the decision variables are not more than two.

It is not possible to plot the solution on a two-dimensional graph when there are more than two variables
and we must turn to more complex methods.

Another limitation of graphical method is that, an incorrect or inconsistent graph will produce inaccurate
answers, so one need to be very careful while drawing and plotting the graph.

A very useful method of solving linear programming problems of any size is the so called Simplex
method. We will discuss simplex method once you are done with the practice on graphical method.

You may always reach to your teacher at ravinder7pant@gmail.com and 9999466944.


