1. Text, problem 2.97 (page 91)

(a) We wish to find the probability that the block is accepted, or
equivalently, the probability that there are 1 or fewer errors. Note
that there are 100 ways to receieve a single error (depending on
which of the 100 bits were incorrect), but only one way to receive
no errors, so that

Pblock accepted] = P[no errors| + P[1 error]

(1—9)"* +100(1 - p)*p

= (0.99)'% 4+ 100(0.99)%(0.01)
0.7358.

(b) Let the probability of a block transmission failing be ¢. From part
(a), we have that

g = P[transmission fail] = 1 — P[block accepted] = 0.2642.

If a block transmission fails, it is retransmitted, so that the num-
ber, M, of retransmissions will consist of M —1 failed transmission
followed by 1 successful one. The probability of M transmissions
is then ¢™~1(1 — q)

2. Text, problem 3.18 (page 132) As in the hint, define [ to be the
index of the first refresh message which is not lost. In order to ex-
tend the reservation, we must send j messages before the 10 minute
reservation expires, and have that I < j to guarantee an extension of
reservation. Therefore, the probability that the reservation is extended
within j sent messages is the probability

P[Iﬁj]ZP[I:1]+P[I:2]+...+P[I:j]:z]:pl[i],

where p;[i] is the pmf of random variable I.

We now need only find the form for the pmf p;[i] = P[] =1i]. We have
that I =1 if and only if 7 — 1 refresh requests fail, followed by one that
succeeds. If we let Plrequest fails] = p = 1/2, then

pi(i) = Pl =i] =y~ (1 - p) = (1/2)"

1



Therefore

PIF< gl =D pilil =3 (1/2)" = 1/21:(<11//22)>j+1 =1-(1/2).

The problem asks to find j such that the probability of extension is
greater than 0.99, or, in other words, find j such that

P[I <j] > 0.99
=1-(1/2) > 0.99
= (1/2) < 0.01
= jIn(1/2) < 1In(0.01)
N In(0.01)
In(1/2)
=7 > 6.6439.

Since we must get at least j = 7 requests in to guarantee 0.99 proba-
bility of reservation, we should start sending refresh requests at least
70 seconds prior to expiration.
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