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Definition : A time - homogeneous Marka chain is a

discrete - time stochastic process ( xn
,

new )
with values in a finite or countable set S
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Example 2 : Simple symmetric random walk

State space : 5=21

( et ( xn
,

n za ) be i id random variables
t

[ ie
. independent & identically distributed ]
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Claim : The process ( S
,

ne N ) is a time - homogeneous

Markovcharts
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Distribution of the Marka chair at time n :
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Questions ( far the 1st part of the class )

A
.

When does T
" '

converge as n - as

towards a limiting distribution it ?

B
.

When it converges ,
at what rate does it

Converge ( ie
.

is th any close to a-

for a given value n ) ?



M - step transition probabilities :
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Example : sample

symmetric

random walk
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Classification of states

Definitions
. Two states i

, j E S communicate ( u

i ← j
" )

if F n
,

m Zo such that
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"
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. The relation it > j is :

- reflexive C i ← i ties )

- symmetric ( i ← j Iff j ← i th ; jes )
- transitive ( if i ← j and j ← k

,
then i ← k tissues)



Proof of the transmit :
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So the relation i ⇒ j is an equivalence relation
.

The state space S can therefore be partitioned
into equivalence classes ( i ⇐ j iff i

, j belong to the same class )
.

Defs : . A Markov chain is irreducible if all States communicate

( only are class )
. A state i is absorbing if Pii = I
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Periodicity

Def:
For a state IES

,
define di  = god ( n za : piih'

> o )

- If di  =L
,

we say that state i is aperiodic
- If di > 1

,
we say that state i is periodic with

period di .

Facts :

- In a given equivalence

class
,

all States have

the same period died
.

- In there is at least one self - loop in the class
,

then all states are aperiodic in this class
.
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