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Question 1. Graphical Method (6p)
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A production company operates a factory that manufactures two types of products: Product X
and Product Y. The company aims to determine the optimal number of units to produce for
each product to maximize total profit. The profit earned from each unit of Product X is $200,
and from each unit of Product Y is $300.
The factory has certain resource constraints:
e There are 60 machine hours available for production.
o There is a supply of raw materials sufficient to produce up to 50 units in total.
The production requirements are as follows:
e Machine Time Required:
o Product X: 1 machine hour per unit.
o Product Y: 2 machine hours per unit.
e Raw Materials Required:
o Product X: 1 unit of raw material per unit produced.
o Product Y: 1 unit of raw material per unit produced.
The problem characteristics are summarized in the table below:

Product X Product Y Total Available
Profit Contribution ($ per unit) $200 $300
Machine Time Required (hours/unit) 1 2 60 machine hours
Raw Materials Required (units/unit) 1 1 50 units

Write the LP formulation of the problem to maximize the profit. Solve the problem using the
graphical solution method. Present all the calculations and solution steps.
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Question 2. Branch & Bound (6p)
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A bookstore offers two types of subscription packages: Package 1 and Package 2. Each
Package 1 includes one fiction book and 5 magazines, while each Package 2 includes 2 fiction
books and 2 magazines. The bookstore has a stock of 5 fiction books and 15 magazines available
for creating these packages. The profit earned is $11 for each Package 1 and $13 for each
Package 2.

The linear programming model of the above problem is as follows:

Variables:
X: Number of Package 1
Y: Number of Package 2

Objective:
Maximize Z=11X+13Y
Subject to:
IX+2Y <5
5X+2Y <15

X,Y =0, and Integer

Determine the optimal number of each package (Package 1 and Package 2) to create in order
to maximize profit, using the Branch & Bound method. Present all the calculations and

solution steps.
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Question 3. Simplex Method (6p)
Anna is a florist who runs a small flower shop. She offers two types of flower arrangements:

bouquets and flower baskets. Each bouquet is sold for $25, and each flower basket is sold for
$15. Creating a bouquet takes 1 hour, while creating a flower basket takes 2 hours. Due to her
other commitments, Anna can dedicate a maximum of 12 hours a week to making flower
arrangements. Her stock allows her to prepare a maximum of 5 bouquets and 6 flower baskets
per week. Due to limited delivery options, Anna can deliver a maximum of 8 arrangements
(bouquets or baskets) per week.

.\\\".

Variables:

o X=number of bouquets Anna makes each week
e Y= number of flower baskets Anna makes each week

LP Formulation:

Maximize:
7Z=25X+15Y
Subject to:
X+2Y <12 (time constraint)
X <5 (bouquet stock limit)
Y <6 (flower basket stock limit)
X+Y <8 (delivery constraint)
X, Y =0 (non-negativity constraint)

Solve the given LP problem using the Simplex algorithm. Present all the calculations and
solution steps.

Question 4. Hungarian Method (6P)

A manufacturing company needs to assign four jobs to four machines. Each job requires a
unique set of capabilities, and each machine has different efficiency levels. The cost of
processing each job on each machine, due to factors like energy consumption, setup time, and
wear and tear, is given in the table below. The goal is to minimize the total processing cost by
optimally assigning the jobs to the machines.

Utilize the Hungarian method to determine the best assignment that minimizes the total cost
of job allocation. Provide a step-by-step solution, including all calculations, and provide the
minimum cost for this task assignment problem. Present all the calculations and solution steps.

Task 1 Task2 | Task3 | Task 4

Job 1 82 &3 69 92
Job 2 77 37 49 92
Job 3 11 69 5 86

Job 4 8 9 98 23




