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Let's assume n large , we reach stationary distribution

P(xn -- i ) = Ti

P (Xa, = j ) = Tj

pcxm.ir/Xn+i=jJ--fIjiPij



Markov chain is reversible if

ttiij : P ( xn -- il xn+,=j ) =P ( xn.si/Xn=j)
- -

"

backward
" ' '

forward
"

Y÷ Pij = Pji

Hi,j.TiPij=TjPj
( Detailed balance equation)



Example when detailed balance is not satisfied
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Pij > o ⇒ Pji = o City)
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What's the big deal about detailed balance
-

tf i,j . Ti Pij = Tj Pji ?

If we can find IT
.

- ( IT , , Tz , - . . , Tk )

that satisfies above
,
then IT is stationary .

Proof : Iti Pij = Tj Pji
we

§ IT; Pij = % Tj Pji
-

Prob of being
/ = Tj ? Pji ¥§§Pji
-

in state j in the
1

next step
= Tj



same as . Tl
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Summary :

# IT i
,j . ( Iti Pij = IT; Pji ⇒ IT is stationary

Discrete Markov chain Continues us Markov chain
runner
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'

so
conditioned on x , y

rxt [ Ray . 1
has density flying

Hse Rx + Iffy Ise) dy = I

-

§ Roy = I 1 - rx



Example :
mm
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" Given se

, y is Normal with mean = x

and variance T2 "

why do we allow a non - zero prob . of staying in the
state

,
i.e

.
P ( xn + i -- il xn -- i) > o ? (Later)


