
 

Announcements o HWI is online due next wed in class
OH Mon 3 50 7 50 in Buck A102

Fri K 12 in my office or

by appointment
Recall Xo X Xz is a Marien chain if

PCXntixni.cl n xn Xo xo P Xun xn ilXn Xn

Xu Xi Arti c state space

Examples 4.1 4.7 in Ross book

Definition A Markov chain a nzo is homogeneous if VIyes
P Xnn xlXn y is the same for all n

Given a homogeneous MC by indexing the status
S se Sz Si I

we can define the transition matrix of An nzo as

Ff Pij P Xun Sj Xn si Note.pcouedhaneinfuito.ly
uauy rows and columns

Remarries When S is infinite we generalize the classical

conceptof a finite matrix to a matrix with infinitely

wavy rows and columns

Example 4.2 in Ross Xue 50,13

Communication system with 2 states 0 and 1

Probability that message at next step is unchanged

is p CO Cpd probability draugod is l p

Then P Xun 01hrs0 p P Xun 11 Xu 1

P Xun 01 Xn 1 P Xun Al Xu O l p



e I
Propertiesofthetrausimati

i ti j O E pi EI pi is a probability

Cii Hi pig L

I
Pint Ssi l Xu Si 1

given we are in state s we have to

go to one of the States in
S W p 1

A matrix satisfying Cis
and Cei is a

STOCHASTIC MATRIX

Exercise Suppose the distribution of the first symbol
X is gu Guo ju What is the distribution of
X of Xa Og Xu

AnswI Pf x O PIX 0,14 0 tick O X L

PC x 01 0 0 Pho o TP CX 01K _1 PIX 4

pooMo t pro141

P X i P K 11 0 0719 0 tf CX 41 0 1 P X D

Po Mo t Pu141



P X D PEX 1 pooflotpioni poiflotpi.tl

C Yo µ Poo for
Pio p

z 14 I

Similarly the distr of Xz is

P Xa O Pala l PCX 0 RX 4 I

E I guff

The distribution of Xn
is µ I

Preposition If at the n the distribution of Xm is

µ 14 Mn then the distr of Xute is je E because

PXun Sj Ig P fj g PCXu sa

Pie The

Izstifiej AI

P Xun Si PCXun SN Je E
Also distr of Xutz is JU EZ etc

Thus if Xo has distr je then Xn has distr µ R

Definition Ut Xn nzo be a Mannor chain with transition

matrix P and lot je be a distributor on S

We say that je is a stationary distribution of Canzo of
1412 14



Proposition If the distributor gun of Xu converges to a distr

M then gu is stationary

Proof yen gun I je je R gu is stationary

In In a

je je

Example If I III then what's a stationary distr

Hoped I pm CIMu C phot PM has to equal to Guo Gm

Solving for fro and µ we get Mo14 CE





XD


