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1. Objectives:

(i) To familiarize the students with various tools of optimization in Advanced level like
Queueing theory and Game theory etc.

2. Notes on Lecture:
Origin of OR:

The main origin of Operations Research was during the second world-war. At that
Time, the military management in England called upon a team of scientists to study the
strategic and tactical problems related to air and land defence of the country. Since they
Were having very limited military resources, it was necessary to decide upon the most effective
utilization of them. Eg: the efficient occan transport, effective bombing, etc.

Operations Research is the branch of applied mathematics concerned with applying analytical
methods to help make better management decisions. Operations research is also known as
management science and industrial engineering. Operations researchers build mathematical
models and apply optimization, simulation, and other mathematical tools to analyze complex
situations. Operations Research is used in a wide range of industries, from telecommunication
to health care to financial services.

What Is Queuing Theory?

Queuing theory is a branch of mathematics that studies how lines form, how they function,
and why they malfunction. Queuing theory examines every component of waiting in line,
including the arrival process and the number of customers among others, which might be
people, data packets, cars, or anything else.
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Real-life applications of queuing theory cover a wide range of businesses. Its findings may
be used to provide faster customer service, increase traffic flow, improve order shipments
from a warehouse, or design data networks and call centers.

How Queuing Theory Works

Queuing theory aims to design balanced systems that serve customers quickly and efficiently
but do not cost too much to be sustainable. As a branch of operations research, queuing theory
can help inform business decisions on how to build more efficient and cost-
effective workflow systems.

The origin of queuing theory can be traced to the early 1900s in a study of the Copenhagen
telephone exchange by Agner Krarup Erlang, a Danish engineer, statistician, and
mathematician. His work led to the Erlang theory of efficient networks and the field of
telephone network analysis.

At its most basic level, queuing theory involves the analysis of arrivals at a facility, such as a
bank or a fast-food restaurant, and an analysis of the processes currently in place to serve
them. The end result is a set of conclusions that aim to identify any flaws in the system and
suggest how they can be ameliorated. The fundamental unit of telecommunications traffic in
voice systems is called the Erlang.

Queuing Theory Parameters

Arrival Refers to the customers who arrive and are first in line

Queue or Service Capacity Refers to the limits of the system as per the number of customers in line

Number of Servers Refers to the total number of employees serving the customers in line

Size of the Client Population Refers to the total number of customers in line

Queuing Discipline Refers to how requests are delivered to the servers (includes first-in, first-
out)

Departure Process Refers to customers leaving after receiving service

Applications of Queuing Theory
The queuing theory can be used and applied in a number of different situations. For
instance, it can be applied to:
« Business logistics
. Banking and finance
« Telecommunications
« Project management
« Emergency services, such as fire, police, and ambulance
How it works and how involved it may be depends on the complexity of the case involved.




What is Game theory?

Game theory is a type of Decision theory in which one’s choice of action is determined

after taking in to account all possible alternatives available to an opponent playing the same
game, rather than just by the possibilities of several outcome results.

Game is defined as an activity between two or more persons involving activities by each person
according to a set of rules, at the end of which each person receives some benefit or satisfaction
or suffers loss (Negative benefit).

Some of the applications of game theory include:

o

Game theory finds its application in studying the behaviour of humans as well as
animals.

The theory is used in economics for studying economical behaviour like the behaviour
of the customers, firms, and markets.

The theory finds its use in social sciences as well. It is used in the study of sociology,
psychological and political behaviour, etc.

Additionally, game theory is used in development theories of ethical and normative
behaviour.

3) Out come:

(i) Students gained the knowledge of Advanced level of OR and how to apply in various fields.

(i1) Almost all the students understood the Importance of Operations Research in real life.
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