STAT GU4207 / GR5207 HOMEWORK #3

SPRING 2025

Assigned: Wed, Feb 05
Due: Fri, Feb 14

. Suppose that {X,,},>0 is a Markov chain with transition matrix P and limiting distribu-
tion 7. Compute the value

lim P(X,, = j| X,1 =1).

n—oo
. Suppose that P is a transition matrix on the state space {1,..., M} with the additional
property that its columns are probability vectors, that is ), P;; = 1 for all j. Show that
the uniform distribution 7 = (45, ..., 77) is a stationary distribution for P.

. Find all stationary distributions for the following transition matrix:

e 0 0 1k 0
0 13 0 0 23
P=[0 0 23 0 13
1 0 0 s 0
0 23 15 0 0

. Fix @ > 0 and consider the following transition matrix on the state space {0,1,2,...}:

1 . . . 1 . .
e Hj=i-1 e UHj=0
P ;= 1% ifj=i+1 fori>1, and R, = IJ%Q ifj=1
0 otherwise. 0 otherwise.

Determine which o > 0 are such that P admits a stationary distribution; for a > 0 such
that the stationary distribution exists, find the stationary distribution.

. For positive integers M, N, consider two state spaces A := {aj,...,ay} and B =
{b1,...bx}, and let P be the transition matrix on A U B given by
(1 ifj=i
P =<1y ifjeB ifie A
U otherwise
and )
1/ if =1
Pi=<c1m ifjeA ifi e B.
0 otherwise

\

Show that P has a limiting distribution, and find the limiting distribution.
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