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Introduction

This module focuses on mathematical modelling using Markov Chains. Markov

Chains are a mathematical tool originally used in the field of probability. Be-

cause of that, some of their popular applications are gambling problems and

the Random Walk problem. This said, Markov Chains can also be applied in a

wide range of fields such as natural sciences, technology and market analyses.

The interpretation of Markov Chains as dynamic systems without memory

allows its usage to be extended beyond probability. Markov Chain models are

said not to have memory because they can predict a future state of a system

without having information about the past states. Therefore, Markov Chains

only need the transition rules between states and the current state to be able

to predict a future state of a system. All the techniques we have studied in

linear algebra (such as Diagonalization) will be very useful here because the

transition rules of Markov Chains will be represented by matrices.

Markov Chains can be used in natural sciences to study population dynamics.

Problems such as migration of people between cities or bird flight between

different geographical locations are but some examples. Markov Chains are

broadly applied in technology. Among many other examples, Markov Chains

are used in the study of networks, in queueing analysis or in algorithms to

sort results on search engines. Markov Chains are also used in business to

make stock market predictions or to study the evolution of market shares in

different companies.

All these problems can be modelled with the transition matrix of the Markov

Chain. We will look at each specific characteristic of Transition Matrices to

better understand and tackle the problems posed in this section.
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Objectives

1. To understand the concept of Markov Chains and to use them to model

real world problems. To be able to draw states diagrams and transform

them into transition matrices.

2. To understand how the concepts and techniques relative to Linear Algebra

that we have learnt in this course are used to study and solve Markov

Chain problems.

3. To learn how to take advantage of mathematical software to solve Markov

Chain problems.

4. To be able to solve a problem using Markov Chains in a use case using real

or realistic data.


