Linear Programming Problem 
Sometimes one seeks to optimize (maximize or minimize) a known function (could be profit/loss or any output), subject to a set of linear constraints on the function. Linear Programming Problems (LPP) provide the method of finding such an optimized function along with/or the values which would optimize the required function accordingly.
Formulation of LPP
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The Graphical Method
· Step 1: Formulate the LP (Linear programming) problem. ...
· Step 2: Construct a graph and plot the constraint lines. ...
· Step 3: Determine the valid side of each constraint line. ...
· Step 4: Identify the feasible solution region. ...
· Step 5: Plot the objective function on the graph. ...
· Step 6: Find the optimum point

	Maximize
	Z = f(x,y) = 3x + 2y

	subject to:
	2x + y ≤ 18

	 
	2x + 3y ≤ 42

	 
	3x + y ≤ 24

	 
	x ≥ 0 , y ≥ 0





1. Initially the coordinate system is drawn and each variable is associated to an axis (generally 'x' is associated to the horizontal axis and 'y' to the vertical one), as shown in figure 1.
2. A numerical scale is marked in axis, appropriate to the values that variables can take according to the problem constraints. In order to do this, for each variable corresponding to an axis, all variables are set to zero except the variable associated to the studied axis in each constraint.
3. The following step is to represent the restrictions. Beginning with the first, the line obtained by considering the constraint as an equality is drawn. In the example, this line is the segment connecting A and B points, and the region delimiting this restriction is indicated by the color YELLOW. This process is repeated with the other restrictions, BLUE and RED regions correspond to the second and third constraint respectively.
4. The feasible region is the intersection of the regions defined by the set of constraints and the coordinate axis (conditions of non-negativity of variables). This feasible region is represented by the O-F-H-G-C polygon in PURPLE color.
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5. As a feasible region exists, extreme values (or polygon vertices) are calculated. These vertices are the points candidate as optimal solutions. In the example, these points are O, F, H, G, and C, as shown in the figure.
6. Finally, the objective function (3x + 2y) is evaluated in each of these points (results are shown in the tableau below). Since G-point provides the greatest value to the Z-function and the objective is to maximize, this point is the optimal solution: Z = 33 with x = 3 and y = 12.
	Extreme point
	Coordinates (x,y)
	Objective value (Z)

	O
	(0,0)
	0

	C
	(0,14)
	28

	G
	(3,12)
	33

	H
	(6,6)
	30

	F
	(8,0)
	24
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More Constraints:

aMake no more than 450 chairs
C < 450

aMake at least 100 tables
T > 100

Non negativity:

Cannot make a negative number of chairs or tables
()
=0
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Model
Max, 7T +I5C

Subject to the constraints:
3T +4C <2400
2EIEESI000)
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T> 100
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General Formulation of LPP
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Example

Cycle Trends is introducing two new lightweight bicycle
frames, the Deluxe and the Professional, to be made from
aluminum and steel alloys. The anticipated unit profits
are $10 for the Deluxe and $15 for the Professional.

The number of pounds of each alloy needed per
frame is summarized on the next slide. A supplier
delivers 100 pounds of the aluminum alloy and 80 pounds
of the steel alloy weekly. How many Deluxe and
Professional frames should Cycle Trends produce each
week?
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Solution

Define the objective
Maximize total weekly profit

Define the decision variables

x, = number of Deluxe frames produced weekly

X, = number of Professional frames produced
weekly
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Solution
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Example

A firm manufactures 3 products A, B and C. The profits are Rs.3, Rs.2,
and Rs.4 respectively. The firm has 2 machines and below is the
required processing time in minutes for each machine on each product.

Product
A B (C
Machines| G (4 o) S
H {2 2 4

Machine G and H have 2000 and 2500 machine-minutes
respectively. The firm must manufacture 100 A’s, 200 B’s and 50
C’s, but not more than 150 A’s. Set up an LP problem to
maximize profit.
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Solution

Define the objective
Maximize profit

Define the decision variables
x, = number of products of type A

X, = number of products of type B
X, = number of products of type C
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Solution

Max Z =3x,+2x, +4x,
Subject To

4x, 3%+ 5x5 =000
2x | - 2XSEH RIS ()
100 <x, <150

x,> 200

X, = S0

bapp:e, e = (1)
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LP Model Formulation

aObjective function
<a linear relationship reflecting the objective of
an operation

amost frequent objective is to maximize profit or
to minimize cost.

aDecision variables
san unknown quantity representing a decision
that needs to be made. It is the quantity the
model needs to determine

aConstraint
<a linear relationship representing a restriction on
decision making
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Steps in Formulating the
LP Problems

Define the objective. (min or max)

Define the decision variables.

Write the mathematical function for the objective.
Write the constraints.

Constraints can be in <, =, or > form.
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Data

Tables Chairs

(per table) | (per chair)
Profit $7 $5 Hours
Contribution Available
carpentry 3 hrs 4 hrs 2400
Painting 2 hrs 1 hr 1000

Other Limitations:
* Make no more than 450 chairs
* Make at least 100 tables
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Solution

Decision Variables:
T = Num. of tables to make

C = Num. of chairs to make

Objective Function: Maximize Profit
Maximize $7T +8$5C
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Constraints

aHave 2400 hours of carpentry time available
3T + 4C < 2400 (hours)
9Have 1000 hours of painting time available

2R ARER=1(0 (0 (hours)




