Tut. Session (8)

(Pb.3.4.3 P. 106 Textbook)
Consider the Markov chain whose transition probability matrix is given by

o 1 2

ofjr o 0 o0
_ 101 06 01 0.2
“ 202 03 04 0.1
30 0o 0 1

(i) Sketch, the Markov chain diagram, and determine whether it's an absorbing chain or
not.

(ii) Starting in state 1, determine the probability that the Markov chain ends in state 0.
(iii) Determine the mean time to absorption.
Ans:

(i) It's an absorbing Markov Chain.

Markov Chain Diagram

1



o 1 2
ofjr o 0 o0
1001 06 01 0.2
“ 202 03 04 01
3o 0o o0 1

u,=pr{X, = O‘X0 =4} fori=1,2,
and v, =E[T|X,=1] fori=1,2.
(i)

W = Pyp T Pty + P,

Uy = Pyo T Pty + Doy
f—

u, = 0.1+ 0.6u, +0.1u,
u, =0.2+0.3u, +0.4u,

=
4u, —u, =1 (1)
3u, —6u, =-2 2

Solving (1) and (2), we get
w =5 and u, =3
Starting in state 1, the probability that the Markov chain ends in state O is

_. _ 8
U = Uy =51
~ 0.38

(iif) Also, the mean time to absorption can be found as follows

v =1+ pv + py,v,

vy =14 p, o + ppo,

=



v, =1+0.69, +0.1v,
v, =1+ 0.3y, +0.4v,

=
4o, — v, =10 (1)
3y, —6v, =-10 2

Solving (1) and (2), we get

— —10
U =0,=73

10

" UV =V =73

=~ 3.3
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Consider the Markov chain whose transition probability matrix is given by
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(i) Starting in state 1, determine the probability that the Markov chain ends in
state 0.

(ii) Determine the mean time to absorption.
Ans:
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u, =pr{X, = O‘X0 =4} fori=1,2,
and v, =E[T|X,=1] fori=1,2.

(i)



Uy = Do+ Pty + Py

Uy = Pog + Doyl + Doy,
j—

u, = 0.1+ 0.4u, +0.1u,
u, =0.2+0.1u, +0.6u,

—
by, —u, =1 (1)
u, —4u, =2 2

Solving (1) and (2), we get
u, =5 and u, =33
Starting in state 1, the probability that the Markov chain ends in state 0 is
U=y =5
(i) Also, the mean time to absorption can be found as follows

v, =14 pyo + Py,

vy =14 Py + Py,
jm—

v, =1+0.4y, +0.1v,
v, =14+0.1v, +0.6v,

=
6v, — v, =10 (1)
v, —4v, =-10 (2)

Solving (1) and (2), we get v, =v,; =22

— 50 — 10
U =33 and v, =%

. _ — 50 ¢ : :
S =1y, = 55 is the mean time of absorption.




