Some  moblemy  from  Gaimmel- Stivaachker

6. Strong Markov property. Let X be a Markov chain on §, and let T be a random variable taking
values in {0, 1, 2, ...} with the property that the indicator function /{7—p), of the event that T = n, is
a function of the variables X, X», ..., Xy. Such a random variable T is called a stopping time, and
the above definition requires that it is decidable whether or not 7 = n with a knowledge only of the
past and present, X, X1, ..., X, and with no further information about the future.

Show that
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1./ Let X be a Markov chain on {0, 1, 2, ...} with transition matrix given by py; = a; for j > 0,
pii =rand p; ;1 =1 —rfori > I. Classify the states of the chain, and find their mean recurrence
times.

Bmh,  We Jows or  rot- deqprerale
cales , that O

RE (0,1 , A; 20 Ma//ai

Gnragh of X ©Of He fJum

© 0 @) © €D

Th) d’tau'VL ) ereducible . Thud

(L) _Ii I)*a}e 1 franyent, a(f
Mafe) ane hanliealr

(ic) T4 1 Sk o nall povnkd,
all yatey are  null  porofent



Decomposidtin.  fu T, Stathing fom
X, =0 we hue

To = ﬁ(g,zo) + é (1+ T ) dQ(F'?)
whoe

TioUa)= Time o go from [ o O
Smbing  from X, - ¢

o . ECTHY we det

ECB)- (% =0) (1)
+2° EC(+T.00x)) | Xi=¢' 3 (k= ¢)

-+ 2 (v ElTp 1 x=1) a

TeOMOILI fh T I o =, we Hove
-TC,o = -TC,C-‘ t ‘*T,O

wheree T4 2.2-d G I1-2)



Famule fn ELT]  Gang buck
fo (1) we bl

E[To )2,‘1‘2 ,Z;'L)ac

O

= )Z—P—ZCQ) + 'JL £ ta




