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Problem 2.

Problem 3.
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Total:

Instruction: Show all work. No work = no credit, even if you have a correct
answer. Notes and calculators are not allowed.



1. Let X be a Markov chain

with a state space {1,2,3} and its transition
diagram is as follows.
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(a) Find one-step transition matrix P and the two-step transition matrix
P(2).
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(b) Suppose that at

present, a system is in state 1. Then what is the prob-
ability that the syste

m is in state 3 after exactly two transitiong?




(b) Find the stable state vector of this Markov chain.
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2. Suppose that a basketball player’s success in free-throw shooting can be
described with a Markov chain with transition matrix:

0.5 0.5
[ 0.4 O.6J

That is, if the player makes a free throw, then he will make the next one with
probability 0.5 and he will miss it with probability 0.5. Also, if the player
misses a free throw, then he will make the next one with probability 0.4 and
miss it with probability 0.6.

(a) If the player misses his first free throw, what is the probability that he
makes the third?
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(b) Let X = (X,) be a Markov chain with a transition matrix P(as in (a))
and initial state vector X, = (0.3,0.7). Is this a regular Markov chain? If
then, find the time-asymptotic state w = lim, o X,,.
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3. Let X = (X,,) be a Markov chain with

a state space {0,1,2,3} and tran-
sition matrix P defined by

04 02 01 03
0 1 0 o
0.5 03 01 0.1
0 0 0 1

(a) Find the absorbing states and list all

possible canonical forms of transi-
tion matrix P
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(b) If the initial state vector is Xo = (1,0,0,0), then what is the expected
number of jumps in which it is absorbed into absorbing states?






