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Although linear algebra is considered a specialized field, many people fail to realize

js applications to other areas of life, such as physics, biology, economy and more. One
particular use of linear algebra that is useful to many fields is the Markov Chain. Used to

describe movement of populations over a period of time, the Markov Chain is simple to

interpret, and carries a lot of information. A unique matrix, called a transition matrix, can

represent each chain. Both Markov Chains and transition matrices have interesting

properties that will be explored within this paper.

Consider a situation where you are splitting a population into groups. For example,

you might want to describe the student body of a college as science majors, humanity /

majors, and art majors. Or, you could split the cat population of a county into those with

homes, and those without homes. A situation where you are describing a population in

terms of different states, especially if there is movement between the states, can be -/

described by a transition matrix, defined as T=[tij}. For k number of states, there are k2

transition probabilities, which form the k· k transition matrix. Note that a transition

matrix must be a square matrix. Each entry [tij!7esents the portion of the population
moving from state j to state i over a certain time period. Therefore, all entries in the

transi tion matrix T must be either zero, or a posi tive~r. Since each co Iumn of the

matrix represents the movement 7e entire population, the sum of the column entries,
t/j+t2j+ ... +tkj always adds up to one. In our example with college majors, let's say the

following:




