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Levin & Pers .
Markov chains and mixing time ,

second edition.

we have In-Su-l[1 , ECT) CO will be proved in part (b).

therefore , OST holds and EST = ESo = 0
.

(C) By the definition of T we have

E(maxocreSa) = E(S+ + d) = d



P(T = n) = i ths(St)
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Problem 4

a) Define the stopping time

Ta: = infSt : B(t) = a) for some fixed a E.

Then

P (m(t) = a) = P(Ta = t) Definition of Ta
.

= 2 P(B(t) =a) Reflecting principle

= P((BCt)(2a) B(t) ~N(0 , +)

b)
M(t) - B(t) = max B(s) - B(t)

Set

= max
- [B(t) - B(s)]

= Sit

= max - B(t-s) B( . ) standard Brownian motion

o : set

d.
max B(s) B(t) ~ N(0 , t).

I

= Set Ild
- B(t)

Therefore, M(t) - B(t) EM (t)



Problem 5.

a) Take Oct , < ... th
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Cov (X It), # (s))

= cor [e-atBlezat) ,
eas Blezass]

= e

- at - as

cor[Bletat) , Bless ,]
-a(t+S)

=
e(etnets) = e

-act+s) + 2a(tes) -als +)

= C


