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14. (i) {0.1,2} recurrent.
{ii) {0,1,2,3} recurrent.

(iii) {0,2} recurrent, {1} transient, {3,4} recur- = —~ o
rent.

(iv) {0,1} recurrent, {2} recurrent, {3} transient,
{4} transient.
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18. If the state at time 7 is the n” coin to be ﬂ1p

Wm_i

Ped then sequence of consecutive states consti- . e oo e o 1 1 4 s

tute a two state Markov chain with transiton
probabilities '

Pl,l =6=1- Pl,Z’ P2,1 =5 = P2,2

{a) The stationary probabilities satisfy

7{1-{-7{2-'—1

Solving yields that ; = 5/9.7% ~ 49 Sothepro- SR

portion of flips that use coin1is5/9.

(b) Pt, = 44440




19.

The limiting probabilities are obtained from

to=7ry+ .51 :
r =.4ry + .23 |
rz =.3rg + .51 b

ro+r et =1,
and the solution is
1 3 3 9
¥n = -, o = =
0= T
The desirad result is thus

2
ro+try = 5

. Let the state be 0 if the last two trials were both

successes. 1 if the last trial was a success and the
one before it a failure. 2 if the last trial was a
failure. The transition probability matrix of this
Markov chain is

8 0 2
P=|50.5
0 5.5

This gives 7y = 5/11, my = 2/11, m = 4/11. Con-
sequently, the proportion of trials that are suc-
cesses is .87y +.5(1 — mp) = 7/11.
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28. There are 4 states:

1 = success on last 2 trials;
2 = success on last, failure !
on next to last; i
3 = failure on last, success
on next to lask;
4 = failure on last 2 trials.

Transition probabilities are:

Pi1= % P 3=
Py= :i-f P35 =
Py o= % P34 =
Pynr= % Py

]
N = e ] e

R - -

Limiting probabilities are given by

L=3TL+51L

1‘[2=§H3+%1‘[4 . | 77777 .

[T =1L+ 5 1L

H1+H2+H3+H4:1' SR e

and the solution is[ [, = 1/2, ], =3/16,T[, =

3/16, H4 = 1/8. Hence, the desired answer is

[T +1T - 11

6.

33. Consider the Markov chain whose state at ime 1 is

the type of exam number n. The transition proba- . ...

bilities of this Markov ch

ain are obtained by condi-

tioning on the performance of the class. This gives

the following.

Py = 3(1/3)+.7(1) = .8
Pra =Pz =3(1/3) =1
Pa1 = .6(1/3) + 4(1) = .6

e

Pyy = Py3 = .6(1/3) =.2

Py

Il

9(1/3) +.1(1) = 4
Py =Py3 = 9(1/3) = .3




35. The equations are
\

11 1 a

n=ritsrtanton e
1 1 i
rn= % T2+ 3 730k rac, ——EL .-
1 1 S S S 1 R e A e 0 R P e e e

Yo = § ¥3 + Z ta et e i
=2 —
3= |
4 =T oo

34.

Let 7; denote the proportion of exams that are type

i,i=1,2,3. The r; are the solutions of the follow-
ing set of linear equations.

7’12.81‘1-5—.61’24-.41‘3
72$.171+.2f2+.3?‘3
Fit+ratry=1

Since Pp = Py for all states i, it follows that
72 = r3. Solving the equations gives the solution

1’1=5/7, 1‘221’321/7.

(a) m, i==1,2,3, which are the uniqgue solutions
of the following equations,

7T = gy7 + Py
T = P17 + 3773
mtmtm=1
(b) The proportion of time that there is a
counterclockwise move from i which

is followed by 5 clockwise moves is
MqiPi-1PiPi+1Pi+2Pi+s, and so the answer

3
to (b} is Y mgipi—1pipiv1PieoPiss. In
i=1

the preceding, po = ps, P4 = P1,P5 = pa,
Ps = p3.

rptri+trr+rt+ =1

The solution is

ro=r4=12/37, r =6/37, r,=4/37, |

r3 = 3/37.

[T ————
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