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Exercise 3 ' (3 points)

a) The one-step transition probability matrix P is as follows:

0 1/4 0 3/4 '3'
1/2 /3 _
P é 8.1{ 166 P s b-u:th‘(}\ \‘

0 1/2 1/4 1/4
And the two-step and three-step transition probability matrix P2 and P? are respectively:

1/8 3/8 13/48 11/48 \ 3/16 7/48  26/64 (41/192

p2_| 0 5/24 3/8 5/12 p3_ | 5/48 5/24 79/144 T5/36
1l o o 1 0 /-~ 0 0 1 0
1/4 1/8 23/48 7/48 1/16 13/96 107/192 47/192

The entry P8,3 =41/192 is the probability of going from sg to s3 in exactly 3 steps. An alternative
way to obtain this probability is to consider all the paths that go from sp to s3 in exactly 3 steps
- and add up their probabilities. There are four such paths: '

Pr'{sosi'sos;;} =3/32 Pr{sgs1s3ss} =1/96 Pr{sgsssis3} =1/16 Pr{spssssss} = 3/64
To sum up, the probability is 41/192, which equals P8'3 =41/192.

Lo, b\um'\wkn[;wF

b) We define i;"s, #(n) to be the probability to first visit s' starting from 8, that is ( : \
: ’ _r,x!\,!i\n Y L O ‘\;-%‘ )

Ts,s'(ﬂ) = PI{X(n) = S;:.X(n . 1) '_I'é 5’: Ve :X(l) —TL 3’ l X(O) = S}'

The probability of going from so to s3 in at most 3 steps is 74,4, (1) + Ts0,53(2) 4 Tsp,55(3), where

ress(l) = Pr{sess) = 3/4 R Y
‘ Tso,83(2) = Pr{sgsisz} =1/24 - /"* d g ’,?/

. Tsoss(3) = Pr{sosisoss} = 9/96
. - §¢/46
So the probability of going from sp to s3 in at most 3 steps is 3/4+1/24 +9/96 = 83/96.



¢) The initial distribution js (1/4,1/4,1/4, 1/4). Since
(1/4,1/4,1/4,1/4)P3 = (17/192,47/384,737/1152, 43/288),

the probability of being in state sy after 3 steps is the last but one entry, 737 /1152,



