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9] Since the death rate is constant, it follows that as;
long as the system is nonempty, Fhe numb.e-r o}
deaths in any interval of length f will be a Poisson
random variable with mean uf. Hence,
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12.) (a) If the state is the number of individuals at ime

_— t, we get a birth and death process with
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(b) Let P; be the long-run probability that the
system is in state i. Since this is also the pro-
portion of time the system is in state i, we are
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,("13. With the number of customers in the shop as the
state,

we get a birth and death process with

z‘\[} = )\.1 =3 = 2 =4,

Therefore

2
And since ): P =1, we get
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The proportion of customers that enter the
shop is
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Now p = 8, and so
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So the proportion of customers who now enter
the shop is
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The rate of added customers is therefore
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The business he does would improve by 0.45
customers per hour.
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(I-‘l'.\) Letting the number of cars in the station be the
" state, we have a birth and death process with
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15./ With the number of customers in the system as the
state, we get a birth and death process with

Therefore, the balance equations reduce to
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And therefore,
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(a) The fraction of potential customers that enter

the system is

AM1=Ps) _ 27 32 116

l—-P=1-—x

i S 30 148 T M3

(b) With a server working twice as fast we would
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(l 7) Say the state is 0 if the machine is up, say it is i

~—" when it is down due to a type 1 failure, i = 1, Z.
The balance equations for the limiting probabili-
ties are as follows.

APy =P+ P
w Py =AphPy

pzPr = A(1 = p)hy
Py + P +DP=1.

These equations are easily solved to give the
results
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93 ) Let the state denote the number of machines that
are down. This yields a birth and death process

with
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The balance equations reduce to
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(a) Average number not in use
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= Py + 2P, 4 3P = e - .
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(h) Proportion of time both repairmen arc busy
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{ 3) (@) Sy is Poisson with mean 1.
o (b) P{N(t) = n}
= P{N(t) =2 n} = P{N{t) > n +1}
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where [t] is the largest integer not exceeding ¢.
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(' 5.) The random variable \ is equal to N(I) + 1 where

- {N(t)} is the renewal process whose interarrival

distribution is uniform on (0, 1). By the results of
Example 2c,

EINl=a(l)+1=c.
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@(a) Consider a Poisson process having rate A
and say that an ovent of the renewal process
occurs when ever one of the events numbered
r, 2r, 3r,... of the Poisson process occur. Then

P{N(t) = n}
= P{nr or more Poisson events by t}

= T e My
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i Nfr} 1 i number of renewals in (X, t)
t
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Since Xy < oo, Proposition 3.1 implies that
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6. JThe probability of recovering your purchase price
] ; Y 8y | P

is the probability that a Brownian motion goes up
¢ by time f. Hence the desired probability is
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)I l_l M = {maxy << X(8) > x}. Condition on
) to obtain 9
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