Math 367 Exam 3 Answers Spring 04

1. Suppose that

is the generating function for a random variable X. Find

a) P(X >2) b)E(X) c¢) Var(X)

1 3,
Var(X) =+ +i - L P(Xx>2)=1-[E+ 5+ 5]

2. Consider the transition matrix

(20003200 0]
03032000
0200121000
0003000 %
1000122000
03000431
0000O0O0T10
(00001000 0]

a) Find R; for each state i« = 1,...,8. SOLUTION: R; = Rs =
{ElaES}- R2 = R3 = {E1>E27E37E5}- R4 = RS = {E47E8}'
Rg = {all states}. R; = {Er}.

b) Classify the recurrent and the transient states. SOLUTION: Ej,
Es, Eg transitive.

c¢) If you start in F3, what is the probability you will return there?

SOLUTION:
1 1 1
hss = —h —hss = =h
33 = 5l + 5153 = 572
1 1 1 1 1
hoz = 5 + Zhls + Zh&g = 5, S0 hgz = Z



ExaM 3 ANSWERS

d) If you start in Eg, how many times do you expect to visit F3?

SOLUTION:
1 1 1 1 1 1 1
hgs = —h —h —h —hgy = — + —hgy = —.
63 423+463+473+483 8+463 G
BT 1-hy 2O

e) If you start in F3, how long do you expect it to take you to
reach F1?7 SOLUTION:

1 1 1 /3 1 11 1 11
ragp =14+ -rog+=rs1 =24+ -(=+=r31 | =—+-r31 = —

2 2 2\2 2 4 4 3
1 1 3 1
21=1+§T31+1T51=§+§T31

1
7”51:1+§7’51:2.

f) From each transient state, how long do you expect it take you
to reach a recurrent state? SOLUTION: We combine the recur-
rent states into a single state F, listed fourth in the following
transition matrix:

03 0 3
3 00 3
1 11
1 01 3
0 0 01
1 1 3 1
T2*:1+§T3*:1+§(1+ TQ*):§+ZT2*:2
1
7”3*:14‘57”2*:2
1—|—1 +1 3+1 2
Tay = o T = = + —Tge = 2.
6 nk 6 5 T 47



3. You roll a die until you get the sequence 1
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1,2,2.

P )

3

What is the

transition matrix for the Markov system describing this game?

SOLUTION:

O Sl Ole olut [

O o= O O ol

() O ol ol O

o O o O O

= o= O O O

4. Find a fixed probability vector for the transition matrix

SOLUTION: v = [%

o|w
ool

= O =

0

N= N|=

O NI= W



