Random Processes-Homework 2

Suppose that the social class of successive generationsin afamily follow a

Markov chain with transition probability matrix given by

Son’s Class
L M U

L|0.7 02 O.
M(0.2 06 O.
U0l 04 O

(1) What fraction of families are upper class after 20 generations?
(2) What fraction of families are upper classin the long run?

A Markov chain has the transition probability matrix
0 1 2
0(0.7 0.2 O.

P=1(0.3 05 02
2010 0 1
The Markov chain starts at time zero in state Xo=0. Let T=min{n> 0: X,=2} be
the first time that the process reaches state 2. Determine P{X,=0|X,=0,T > 3}.
A coin istossed repeatedly until two successive heads appear.
(1) Find the mean number of tosses required.
(2) Determine the mean time to reach state 2 starting from state O by invoking a
first step analysis.

Prove Equations (2-47), (2-48) and (2-49) in the lecture notes (Chapter_2.pdf).
Prove Equation (2-66) in Chapter_2.pdf.
Consider the random walk Markov chain whose transition probability matrix is
given by

o 1 2 3

0Of1 0O O O

1 (03 0 07 O
2 |0 01 0 09

310 0 0 1
Starting in state 1, determine the mean time until absorption. Do this first using
the basic first step approach, and second using Equation (2-64) in Chapter_2.pdf.
Consider the Markov chain whose transition probability matrix is given by

o 1 2 3

0Of1 0 O O

1 |01 02 05 O

2 |01 02 06 O

310 0 0 1
(1) Determine the probability of absorption into state O starting from state 1.

Father’s class



(2) Determine the mean time spent in each of states 1 and 2 prior to absorption.
The possible states for aMarkov chain aretheintegers O, 1, ..., N, and if the
chainisin statej, at the next step it isequally likely to be in any of the states 0,
1, ...,j-1 Formaly

1 ifi=j=0
P=¢0 ifO<i<j<N

% if 0<j<i<N
(1) Determine the fundamental matrix for the transient states 1, 2, ..., N.
(2) Determine the probability distribution for the last positive integer that the

chain visits

A Markov chain on the states 0, 1, 2, 3 has the transition probability matrix

o 1 2 3
0 (01 0.2 03 0.

1 |0 03 03 0
2 |0 0 06 O

312 0 0 O
Determine the corresponding limiting distribution.



