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1. (15 marks ) Let {X,,} be the simple random walk on Z with P; ;11 =
p, Pii-1=1—p, i € Z, where 0 < p < 1. Let D > 1 be an integer.
Find P({X,} reaches 0 before reaching D | X =) for 0 <i < D.

2. (15 4+ 15 = 30 marks ) {X,, : n =0,1,2,---} is a Markov chain on
S =11,2,3,4,5} with the transition probability matrix
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(i) Find the set of transient states, and the irreducible closed set(s) of
recurrent states.

(ii) Find the probability of eventual absorption in the irreducible closed
set(s) of recurrent states.

3. (10 4+ 10 = 20 marks ) (i) Show that a state y is positive recurrent if
and only if lim,, o LG, (y,y) > 0.

(ii) If a state y is null recurrent show that lim, o 2Gyp(z,y) = 0
for any state z. Is the converse true? (Here Gp(z,y) is the expected
number of visits to y during {1,2,---n}, starting from x.)

4. (15 marks ) A is a k x k transition probability matrix such that AT
is also a transition probability matrix. Find a stationary probability
distribution for A. Is it unique? Justify.



