Solutions to Chapter 9 Exercises (Part 2)

Problem 9.2

P]_‘(X-z = 11X1 = ﬂ) = Pr(Xz = ]_|X1 — ﬂ)
Pr(X; = 0|X, = 0)

= (1-p)s+q(l—s).
= Pr(Xo=1X;=0) = p(l—p)s+pq(l—s).

(X, =0) =p-Pr(X; =0).
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Pr(X,=X)) = Pr(X,=0,X,=0)+Pr(X;=1,X;, =1)
= (1-p)Pr(X;=0)+(1—q)Pr(X;=1)
= (1-pl-ps+ql—s)]+1-qglps+(1-g)l—s)
= (1—p’s+ql—p)(1—s)+p(l—q)s+(1—q)* (1 —s).
Pr(X;=Xo) = Pr(Xo=0,X1=0)+Pr(Xo=1,X; =1)
= (I1-p)s+(1—q)(1—s).

These expressions are not the same, so Pr(X; = X)) # Pr(X, = Xj).
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Problem 9.8
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(d) P = QAQ ™" where

1[4 2 1[4 0 o132
Q_ZL —3]"\_1[0 - ]Q _5[4 —4]‘

The limiting form of the eigenvalue matrix is

L0 10
i AF =i : | = ]
Jim A = lim, l 0 (-3)" ] 50
Hence, the limiting form of the k-step transition matrix is
o114 2 1 0 3 2 113 2
. k_ L - = _
Jﬂp_goldf —3”0 0”4 —4] 5[32]'

Since both rows are equal, a steady state distribution does exist and it is
given by
i=[2 2],
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Problem 9.17

(a) The first three states communicate with period 1.
(b) All states communicate with period = 3.
(c) All states communicate with period = 2.

Problem 9.26

(a) Let N = number of transmissions.

Pr(N=n)=¢"(1-qn=1,2,3,...

. = 1

EN|=) ng" '(1—q) = T

n=1 — 4
(b)

T=(1T,+T,)N-1T,
i T+ 1,
BIT) = (T + T EIN) - T, = 5220 7,

(c)

T = (T + T,)(Ny + Ny) — 2T,

E[T] = (T, + T.)(E[N] + E[Ns]) — 2T, = 2%+ Ta)
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