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One scenario where this is common is finite state chains
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But it can still fail there .
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Def : A Markov chain with transition matrix g is
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Cor : If Konex is an irreducible Marker chain on a finite state spaces ,
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ReturnTimes

suppose we start a Markov chain in state x .

Will it ever return to a ?

Def : Given a Markov chain (Xn)nex on IS,B) , for each state j es ,
the passage time Tj

-
-Tj CX) = inf 5h31 : Xn

'
- j } .

• If itj , Tj
-

- j pi - a. s
.

. onthe event Hoz i3
,
ti is the return time to i

.

Prep : If s%p IIIT; I
= : H < es

,
then snip Ei Cti s Htt .

Pf . Ei ctiao I = §, quints
'
-

l tic i, xd I

= qci.io#ilhXixvtj!E.qlig0lEicoici.xtTioDtl
I

= t t ¥, quijote
'sBil

s e t H ¥.. 9 lip
s t t H - H .

( By the corollary , this applies to irreducible finite state chains .)


