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Test Homework on Gradescope

Today: Hitting times. First step analysis
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Initial distribution and transition matrix

1-et (Xn )mo be a (time - homogeneous ) Markov chain
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[ Xo -- i ] -- di . 1-et P be the transition matrix of ( Xn )
.

\ : What is the distribution of Xn ?
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Distribution of ✗ n is given by XP
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We will sag that (Xn ) is Markov (dip)



Markov property
" future is independent of the past

"

Prop Let ( Xn) be a time - homogeneous MC with discrete

state space Sand transition probabilités pli , ;) . Fix ment ,
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Markov property
• Let A- = { ✗o=io ,
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Hitting times

it :When is the first time the process enter a certain set ?

For Ac 5
, Compute ta := min { ne A- v10 } : Xn c- A }

12 : For A.BCS
,
AMB = find the probability

[ TA < Tps IX. = i ] : hci )

start with 02
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RITA < te / ✗ où ] = 2- PITA < TBIXr-j.to -- i ] PIXI -jlXo=i ]
j' c- s

By the Markov property

[ ta <TBIXOÏ , ✗ ij ] = PITA < TBIXI - j ] =P /TA - t < Trs - t / ✗o -j ]
✗KEA ⇒ TA = k = hlj )



Hitting Times

We conclu de that

Hi ) = [ pcijlhlj ) (** )
jes

This gives a system of linear equations + boundary
conditions
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If S is finite
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Hitting times for random Walks
Dénote A -- { N }

,
B-- { 0 }

.

Need # [ TA <Tps 1×0=1] = hli )

- boundary conditions hlot-o.tn/N)-- I

consider ☐ < ICN
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,
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Hitting times for random Walks
Ahl ' ) = Dha)

Ihh) = ④ Ah / 1) Jake the sum of the

Dhl}) =D ☐ hh) = ÔDHU ) first i equations
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Gambler 's rain

suppose you
have 100$

,
at each game you bet 1$

,

and
you stop either when your fortune reaches 200$

or when you loseeverything.IN --200
,
41100 ) - ? ]

(fair game ) If probability etwinning is 0.5 (9--0.5)
then ⑤ = 00¥ =L ,

h ( loco ) =
200

= { = 0.5

(real gambling ) If probability of winning is ¥ ( g- 0.474 )

1- ④
100

then h / 100) = ⇒0=0-000027


