CS112 Midterm Exam
Spring 2015

e The exam is closed book, closed notes.
o Calculator allowed. No other electronic devices allowed.

e One cheat sheet allowed
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FIGURE 1. System configuration

(a) (4 points) What is the reliability for the system configuration shown in Fig.1?7 Assume
the reliabilities for components C1, C2, and C3 are respectively p;, po, and ps. (Note that
the interpretation of reliability here is the probability that, at a random time, the component
1s operational. The reliabilities of components are all mutually independent. There is no
"lifetime” of the system in this view)

(b) (4 points) Now assume that we have lifetime distributions F}(t), F5(¢), F3(t) respec-
tively for C1, C2 and C3, i.e. Fi(t) = P(T; <) denotes the probability that the lifetime of
C1 (T) is shorter than ¢. Give an expression in terms of F}(t), F»(t), F3(¢) for the distribution
of the time until the system fails F'(¢) (i.e. the lifetime of the whole system).
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- ﬂ-llsmltb a message (a string of symbols) through a noisy com-
- Bach symbol is 0 or 1 with probability p and 1 — p respectively, and

s received incorrectlyv w- =
different sv ;Orrectl} “_rlth probability ¢, and €, respectively (see figure below) Errors in
-Symbol transmissions are independent.
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FIGURE 2. Error probabilities in a binary communication channel

(a) (3 points) What is the probability that a certain symbol is received correctly?

(b) (2 points) A string of symbols “1011” is sent. What is the probability that it is received
correctly?

(c) (2 points) In an effort to improve reliability, each symbol is transmitted three times
and the received string is decoded by majority rule. For example, a 0 is transmitted as 000
(or a 1 is transmitted as 111), and is decoded as 0 if and only if the received three-symbol
string contains at least two 0s. What is the probability that 0 is received correctly?

(d) (1 points) For what values of ¢ is there an improvement in the probability of correct
decking of a 0 when the scheme in part (c¢) is used?
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