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1)

A resourceful home decorator manufactures two types of lamps say A and B. Both the lamps go through two technicians, first a cutter, second a finisher.

Lamp A requires 02 hours of the cutter’s time and 01 hour of the finisher’s time. Lamp B requires 01 hour of cutter’s and 02 hours of finisher’s time. The cutter has 104 hours and finisher 76 hours of available time each month. Profit on one lamp A is Rs. 6.00 and on one lamp B is Rs.11.00. Assuming that he can sale all that, he produces, how many of each type lamps should be manufactured to obtain the best return? Formulate the Linear Programming Model for this problem.                                               (Marks-10)

Answer:

We have given following information,

	Type of Lamps
	Cutter Time hours/unit
	Finisher Time hours/unit
	Profit

Rs./unit

	A
	2
	1
	6.00

	B
	1
	2
	11.00


There are also given cutter time 104 hours and finisher time 76 hours available each month.

We’ll find decision variables, objective function and model constraints in order to formulate the Linear Programming Model for this problem.

1. Decision Variables:
There are two decision variables in this problem that are Lamp A and Lamp B, quantities of each type of lamp is represented as,
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2. The Objective Function:
The objective is to obtain the best return. Total profit of the company is the sum of individual profits gained from each lamp A and lamp B.

Total profit of lamps A is determined by multiplying the unit profit for each lamp A, Rs. 6.00, by the number of lamp A to manufacture
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. Likewise, profit of lamps B is the unit profit of total lamp B, Rs. 11.00, multiplying by the number of lamps B to manufacture
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Total profit Z can be expressed mathematically as,

Maximize 
[image: image5.wmf]12

611

ZXX

=+


Where

Z = total profit per month

Rs.
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So objective is to maximize best return that is
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3. Model Constraints:
Time to allocate for manufacturing is limited, which are cutter time and finisher time. To manufacture one lamp A, we need 2 hours of cutter time, therefore total time used for manufacturing the lamp A is
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. Similarly, each lamp B need 2 hours of finisher time. Time to manufacture lamps B is
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. Thus total time used by company to manufacture each type of lamp is given by
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But, time represented in “
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” is limited to 104 hours per month, so complete cutter time constraint is 
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Similarly, time constraint of finisher formulated, time required each month for manufacturing the lamps A is
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 and since each lamp B required two hours finisher time, so total time required each month is
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. Total time of finisher available per month is 76 hours.

So, 
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Final restriction is that number of lamp A and lamp B could be manufactured zero or in a positive value each month. It would not be negative in any case, nonnegative constraints is expressed mathematically 
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So, the complete linear programming model for the given problem is summarized as
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2)                                                                                                       (Marks- 10+10)

Solve the following Linear programming problem by

i) Graphical Method
ii) Simplex Method

Maximize z = 3x1+4x2
   Subject to constraints;

          x1 – x2≤–1

        –x1+x2≤0

          x1, x2≥0

· Graphical Method

Maximize z = 3x1+4x2
   Subject to constraints;

          x1 – x2≤–1

        –x1+x2≤0

          x1, x2≥0

Solution:
Step 1: Representing the constraint,

Consider 
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Consider 
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Step 2: The above constraints are represented in fig given below.
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Step 3: Now, choosing an arbitrary value of Z say 60, then 
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Represented Z = 60 in graph.

We move up the line Z = 60 to maximize Z. We get maximum value of Z at the point which is intersection of two lines.
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By solving these equations, we get 
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Thus, final Result:

The maximum value of 
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· Simplex Method
Maximize z = 3x1+4x2
Subject to constraints;

          

x1 – x2≤–1

        

–x1+x2≤0

          

x1, x2≥0

Solution:
After writing the slack variables in given linear programming model, we get
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Where as slack variables
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 are the initial basic variables.
We can also rewrite the above equation as
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And the non-basic variables
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 are equal to zero.

Therefore initial basic feasible solution is
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Hence, the value of
[image: image35.wmf]12

34

Zxx

=+

 automatically becomes 0. Thus, we get initial solution for the given problem with Z = 0.
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We can write this equation as
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Thus, we can write all of the given equations as following
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Proceeding further one step of elimination process, we get the set of equation presented below:
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Proceeding further one step of elimination process, we get the set of equation presented below:
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Now, question is that whether the above solution constitutes best or optimal solution.

Thus, examining the objective function
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Hence, we conclude that Z = -3 is the best solution, so solution set now can be written as
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