
SXu Mc, initial dist is &T (dist of Xo)
,

transition matrix P
↓

dist of Xu : <T . Pu

↓

-
e
Imiting dist is line

eCT is always a column

rector) asymptotic behavior
of pr .

dis
tationary

t : IT is a stationaryS
-
-

dist if

① :
#
i
+Art -- -+Tn=1

,
fi , :]0
-

I gives a distributionE② : TTP = #T
-

if Xnw it, then Xn+1 i



limiting dist

some pressarilyIinditions

stationary
dist

I
refer to jupyter notebook
for week 5 ,

I have some

examples to show the difference
between those concepts.



e.g
:

<Xn) MC , state space S= /1 ,2,37 ,

P=(I , compute stationary dist=>I W I a

&
T
. P= NT-

⑪ : Ply in P , solve /near

Lo system for T.

2
: Interpretation of eiganrector

①:

(i , n, 3) .( )= (1,Br . #3)

4π ,
+ =13 = π,

E =42 + 5Tz = T2 > lear system for

T,T2 ,3qπ1
+ Iπz = #3

I ↓->Ti + 42+ 13 = 1
normalization solve it to get

+=(



② : FTP = IT

↓
take transpose

(TTp)+ = pTi
= π
ne

I is the eigenvector of 4T
correspondent to eigenvalue I↓ (eg : Ax =xx

,
x= d)

(PT-I) . I =0
↓

p=CS ·

=( )I W

p- I = * EI= - 1)
I is in the null space of PT-I .



-> -I*)
I

II - I

↓ row 3x I
row1 - (row2 x )

0 b - 3

Tr - 5
I
0 D !S-L I 3 - I

E Tz = 0
H

# +5π2 - 13= 0
null space is

↓
W↳nationstep

(a)
fa + =a + a = 1 ( i prob dist)

=> a = 5 - T = (E) r



e .g : <Xn) MC , state space S= /1 1 2 ,3, 47 ,
0 100

P== I
PEZ ,iCD 0 II0 p 1-p

(a) : Provide transition graph .

①: When PtC0 , 1) ,

both blue edges appear.⑪ ② : when the
I edge - not exist

.- E
③ : when P= 1 the- ④ ③

E I edge ->
not exist

.

0
I ⑭

2--
i

1 - P

-

P

-of#
~
I



(b) : Determine all
for any

two states inthe same comm class,
communicatio canatees

,eachother .
-en

classes are closed ?
- class is closed if I state in the
a comm

commu class , it can never reach states out

:
If peCo , f the comments in states

can reach each other
, com class is

91 , 2, 3 , 47
,
closed

.

If p= 0,
two come class (1 , 27

xI
and 33 , 47 . closed

not closed
(since 2 can

If p= 1 , two come class (1 , 2 , 4)
reach 4)

and 337 :
↑
closed

↑
not closed

(since 3 can reach 4)



C) : Now fix p= 0 . Initial dist is &E10, 0.5 , )
,

compute dist of X , and dist of X103 .

O : Dist of XI is a
Y
. P

O

I↳ .- II0 I
2T 0 D I E

--)
↓T

=> It is the stationary distribution
.

Dist of XIo3 is 2T . plo3
=( ) . p102 = 2 T . pl02 =- -.. = T . PL

2T

= <T = (00 = ) .


