3.7 Stationary Distribution or steady state dist. Of M.C

Consider an irreducible positive recurrent and non-periodic
M.C (i.e ergodic chain). The probability dist [7r;] is called
Stationary Distribution of this chain if the system of the linear
equations:

mj = Zﬂipij JES - (1)
ics

z =1 - (2)

jes

Has a solution m = (mq, m,, ....), if there exists a solutions and

. n
we have m; = lim,,_,q, pl.(j) :

Let S={1,2,3}, then the equation 1 and 2 be as:

Py, P Pis
mj =Yy mpy; and w= (my,my,ms) 5 P=|Par Prp o Po
P3;  P3, Pss
Then :
Ty = M1 Pyq +MyPyy + 13P3y .. (1)
Ty =M Py + TPy + 3P, .. (2)
T[g = 7T1P13 + 7T2P23 + 7T3P33 (3)

We can Write the equations a above in matrix form as:
m = P
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ZT[]=1

Example(1):Let {X,, ,n=> 0} be a M.C with S={0,1,2} and its
transition matrix as following:

0 1 2
of 0 1 0
P=1[ 0 0 1]
211/2 1/2 0

Is this chain has a stationary dist ? If it has then find it.

Example(2):Let {X,, ,n= 0} be a M.C with S={0,1,2} and its
transition matrix as following:

0 1 2

0[0.3 05 0.2
P=1(06 0 0.4
0 04 0.6

Is this chain has a stationary dist ? If it has then find it.
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