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MARKOV CHAINS 



Plan for Today 

Markov chains 

 introduction 

 basic definitions 

 some more definitions 

 ergodic theorem 

 some more definitions and problems 

 



Markov chains 

Example:  3 states, transition probabilities 
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Markov chains: definition 



Markov chains: properties 

 sum of elements in a row of the 

transition matrix = 1, not necessarily so 

for a column 

 more generally: a transition matrix in n 

steps 

 more generally: Markov chains for 

infinite state spaces 

 modelling dependence on more than the 

present 



Markov chains: distributions 

Vector representation of distributions 

Theorem: 

 



Markov chains: characteristics 



Markov chains: characteristocs – cont. 

Theorem: 

 

More definitions: 

stationary distribution is calculated based on a system 

of equations, does not always have a unique solution 



Markov chains: Ergodic Theorem 

 

 

 

 

Consequences: 

 limit distribution does not depend on initial 

state 

 stationary state describes behavior in the 

far future 



Markov chains: still more definitions 

 

 

 

 

 

Calculation: systems of equations: 

a finite value may be calculated for Markov chains 

which are not irreducible, but not for all states  



Markov chains: more properties 

Theorem: 

 

 



Markov chains: more properties (2) 

Definition: 

 

 

 

Typical problems: 

 calculate the probability of reaching an 

absorbing state 

 calculate the average time until reaching an 

absorbing state 

 




