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/2 12 0 0 0 0 0
P=0 0 0 0 1 0 0
O 0 0 1 0 0 0
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1/3 1/3 0 1/6 0 0 1/6

a) What are the transient states of the chain, what are the communication
classes ?

b) If Xq = 6, what is the probability that the chain will visit state 6
exactly 3 times?

¢) Approximately what is Pgo? ? What approximately is Pa ?
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2) For the Markov chain on Z, with

Py =1- #,nZl,Pm:l

) - n
fn n+l - (n+1)a)

is the chain irreducible, 7, aperiodic? . Show this.
For which values of « is it recurrent ? positive recurrent ? In the case of
positive recurrence Give an expression for the equilibrium distribution ?
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1/4 3/4
0 0 , is the corres-
0

0
3) For the transition matrix on {0,1,2} P= 1
1 0

ponding chain irreducible, aperiodic ? Justify your answers.

0 1/3 2/3
For a Markov chain (Xp),>0 P = | 1/2 1/2 0 , calculate P(X3 =
0 2/3 1/3

For a Markov chain (X,),>0 on {0, 1,2,3}

0 1/4 1/2 1/4
1/2 0 1/4 1/4
1/4 1/4 1/4 1/4
1/4 1/72 0 1/4
hits 2 before 3 if X, = 0. What is the expected number of times 2 is hit
before the chain returns to 0 if Xy = 0.
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P = , calculate the probability that the chain
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4) A bag initially 10 red balls and 8 blue balls. Then two at random are
taken out and random variable X is the number of blue balls removed. In
succession (and at random) one of the two removed balls is returned to the
bag and replaced by one of the 16 balls in the bag. X,, is the number of blue

. . ° 100
balls after n such operations. Approximately what is é Prewt ki

Is it true that a Markov chain with a unique stationary distribution is
irreducible 7
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