Stat/Math 491

Solution, homework 5

1. First compute the stationary distribution, by equations like 
[image: image1.wmf]. By the usual approach we get 
[image: image2.wmf]. To show detailed balance compute



[image: image3.wmf]
2. (a) Reversible since all two-state chains are reversible.

(b)  Since this is doubly stochastic, the stationary distribution is uniform. Each of the equations for detailed balance will be of the form pij
=pji. But we do not have that, except when p=1/2.

(c)  The stationary distribution for Z will be 
[image: image4.wmf] since the components are independent. 
[image: image5.wmf] which is equal to
[image: image6.wmf]iff 
[image: image7.wmf], i.e., iff Y is reversible, so again when p=1/2.

3. Write 
[image: image8.wmf], so 
[image: image9.wmf]. Now



[image: image10.wmf].

Thus 
[image: image11.wmf], so 
[image: image12.wmf]. A particular solution is m(t)=-n/l. The general solution to the homogeneous equation is        c exp(lt). With the starting value m(0)=0 we get 
[image: image13.wmf].

4. 
[image: image14.wmf] depends only on the previous value of Xn and the independent uniform random variable, so it is Markov. The transition probabilities are 
[image: image15.wmf] where 
[image: image16.wmf]is the Lebesgue measure of the set Ajk (the length if it is an interval). One can think of these probabilities as a discrete distribution (different for each j), and the method as a way of generating random numbers from this distribution. Hence, this is a way of generating a sample path from a Markov chain.
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