Discrete-Time MC: Example II (Slide 27)

A communication system transmits the digit 0 and 1 through
several stages. At each stage, there is a probability of 0.75
that the output will be the same digit as the input.
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What is the limiting probability that a O entered into the first
stage is output as a 0 from the n™ stage as n >0?
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Clearly, this MC is aperiodic and irreducible, and thus ergodic!

So, it has a steady state distribution:
0.75 0.25 }

T=T1%P > (T, T1) = (T, T * | (0 o

1, = 0.75T1, +0.251,
M, =025, +0.75M, and [ 2 M,=11,=0.5

I, +11, =1 M=(05,0.5)
Thus: .
lim M, (m) =11, =0.5

n—o

Dr. Xing © Markov Processes

Exercise (Slide 29)

Write down the balance equations for the
following MC:

PH
Py
Rate leaving = rate entering
State
0: I, (Pog+ Poy+ Py ) = T Poy + 11, Py + 11, Py
L: I, (Pyg+ P+ Py )= I, Py + 11, Py + 11, Py,
2: I, (Pyy+ Py + Py )= T, Po, + 11, P, + 11, Py,

Poo Por Py,
P

0
(I, T1, I, ) = (IO, I, 1L, ) | Py, Py, Py,
Py Py Py
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