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e.g : 3
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stat dist is it = (E)↑
CE and unique)

TTP = (= It . [ij] = (= = It

however
, limiting dist is not stat dist

and does not exist !
mean

depends on 2)
Dist of Xn : &T . Pr

limiting dist , if exists , shall be equal to
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This MC is irreducible
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recurrent

,-but it's not aperiodic .

period of 0 = gcd/2 , 4, 6 , ----7 =2
period of M2 =2 # 1
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=5 :

scloudy
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9 = 40, 1
, 27-

sunny - I

I rainy - 2 P given .

Xo =0 (init dist)

(a) : To be the time of next clondy day
IETo =

x s thecomponent in state
0

dist corresponding to C
(b) : N be the # of cloudy days in the
next week (time 1-7)

Way) : Markow property-

lEN = IEs[TE(NIx]
=(=0) - /E(N(x1=0) +0

~



1= 1 - 1E(N(x1 = 1) + 1P(X , =2) - 1E(xx1 =2)0 0
-

~ we

~
# of cloudy days

1Eo(NX= 0)= 1 + ) in time 1 - 6

I 2 3 4567S ↑ -Xi = 0

Chas I contribution N)S1Eo (N1x1= 1) = 1E
, (N')
-

-I (Eo(N1x1 =2) =2)
-

Repeat the same procedure for N to

reduce the problem ·
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(C) : Typical # of cloudy days in a randomly
selected week .
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limiting dist= stat' distaperiodic
-

so after long enough time
,
dist of

Xn will converge to .

So EEN=To + - -
-
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Find - !xo = i)

↳Start
MC at state is

want to find the limiting dist

I we start MC at State 4
,
after a

long enough time transition from blue commen

class to green commer class always happens
since there is always a positive prob of

happening and state 4 is transient
.

If we denote Pag = PEg , then
Fie blue comme class

, Vie blue commen

-class

↳
-



Since green commer is closed
,

X it green , Fjc blue , PEj = 0 .
6 7

I -

0-
By Markor

property , whenever we reaches

green , we act as if we restart the MC
from one state in

green .

So we can

forget the blue
,
so the MC now
-

reduces to &

①
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For this new reduced MC , it's

irreducible
, recurrent, a periodic,

it's limiting dist is equal to
stat dist IEIRY .

it.[ ]=
1

first 3 rows&
first 3 columns of P

.

TTP =πT
↓

3ITπ = #
H

CT normalize itI is the eigenvector of 1 =>
Sit. all entries

corresponding to eigenvalue / add up
to I



Ihm : /Xn) MC , states is transient
,

if stat dist i exists, Its = 0
·

⑳aositive : If stat dist it exists
and for states , Is >0 , then

S must be recurrent
.
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, recument, aperiodic

so limit dist= stat dist
,
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