
Math 584 - Applied Stochastic Models - C. Tier - Fall 2005

Homework - 2

1. Consider a discrete-state Markov chain with transition matrix

A =

(
1/2 1/2

3/4 1/4

)

(a) Find the equilibrium state vector~π directly, if it exists.

(b) Find an explicit form forAn.

(c) Is it true thatlimn→∞ ~p(0)An = ~π?

2. Let A be ann × n stochastic matrix. Show that the eigenvalue problemswA = λw and

Ax = λx have the same eigenvalues but it not in general true thatwT = x. For what type of

matrixA are the eigenvectors transposes of each other?

3. A Markov chain with state-space{0,1,2} has transition matrix

A =




.4 .2 .4

.6 0 .4

.2 .5 .3




(a) Sketch the transition diagram.

(b) Based on the transition diagram can you conclude thatA is irreducible and aperiodic.

You might use the Perron-Frobenius theory to make the same conclusion.

(c) Use Matlab or Maple to computeA15.

(d) Find the equilibrium state vector~π directly, if it exists. Is the result consistent with (c)?

4. Let X(n) be the location of a random walk on the state-spaceS = {0, 1, . . . , N}. The state

0 is absorbing and the stateN is reflecting. At the states1, . . . , N − 1, the random walk can

jump left with probabilityl or jump right with probabilityr, wherer + l = 1.

(a) Draw the transition diagram and state the transition matrixA.

(b) Find the equilibrium solution, if possible.

(c) Let uk = Pr[X(n∗) = 0|X(0) = k]. Derive a problem foruk involving the backward

equation and solve it. Heren∗ is the first time (first passage time) thatX reaches 0.

(d) Let Tk = E[n∗|X(0) = k]. Derive a problem forTk involving the backward equation

and solve it. HereTk is referred to as the mean first passage time.
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