
Markar Chain with teamand
aestatespace.

the value taken by MC
is at mostcountably many I statespace

3 is
countable

SXn7 is Markov cham, property:

IP(Xn+1=In+1
--

in, Xn--in-, --, Xo =id
future presenten

- IP(intl Ein) past

future present

H

Transition probability matrix4.

Pig =IP(Xn+1 =j(Xn
=i)

transition fromi to j
Cone-step)

(PY=j=(P(Xn+x
=j/Xn=i)

prob transition fromi to j
(K-step)



eg: (Xn) MC, statespace S=91,2,3).
0.1 0.8

p =(ot 0.40.3 an )
initial dist <T=(0-1, 0.6, 0.3). Compute.

(a):(P(X2 =11x0 =3) =431 =10

(b):1P(Xq=3) X1=1, X5=2, x=1)
nme resent

I

prob]Markor
future past

perty transition
py=1P(Xa=3)x)=1) two-stepC from 1 to 3)
=>(P31,3 =10.12

p=cees?)



(d):(P(X0 =21x1=3)

Apply Bayes thm =AX0=2)-IP(X0
=2)
en

IP(X1=37

=

20.6
IP(X, =3)

dist ofX, is 27.4

IP(X =j)=z(P(Xo=i) ·1=i)
-

- I (2): · Pij =(xT.p).j-

I

2T.P =(0-10.6 0.3).(iii)0.7 O

IP(X1 =3) =0.1x 0.8 +0 -6x0.4 +0.3x0

=0.08 +0.24 =0.32

1P(Xo =4 x1=3) = ==



(d):1EX2 transit twice
fromNo

dist ofXis given by 2T.pi to X2.
0-61 0.12

(T.p
2

=(0-1 0.6 a.3).(e 0.46 0.32S0-31 0.52

=(0-21, 0.43,0.36)↑ A
1P(X2=1) 1P(X2=2) (P(X2=3)

1EX=2 : . IP(X2=i)
i
=1

=

(x 0.21 +2x 0.43 +3x0.36
=7(15



e.g:P always hastic matrix (its now always
sum up

to 17

↑ is called
astochastic ifits columns

↓also sum up to 1. Each row &
each column)

sum upto 1

Let SXn7 be MC with statespace 5=(1,2,-ik),
and its one-steptransition matrix P is doubly
Stochastic, its initial dist is uniform on 3.

show thatOn, Xn is always uniform on 3.

#: Apply induction,

D:For n=0, Xo is uniformon 5.

②:Assume XK is uniform on J, want
toprove XK+1 is uniformon 3.



Fi,IP(X,=i) (law oftotal probl

= (P(X
=j)eeX,=j)j=1e

* Pjz
(induction assumption)

-
=IPj - k =>XKTis uniform

ne on 5,
sum of

the with column

of P =1

(doubly stochastic
finishes the induction.W
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