A. Leon-Garcia INSTRUCTOR’S SOLUTIONS MANUAL 1-1
Probability, Statistics, and Random Processes for Electrical Engineers

Chapter 1: Probability Models in Electrical and
Computer Engineering
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a) In the first draw the outcome can be black (b) or white (w). If the first draw is

black, then the second outcome can be b or w. However if the first draw is white, then the
run only contains black balls so the second outcome must be b. Therefore § = {bb, bw, whb}.

b) In this case all outcomes can be b or w. Therefore S = {bb, buw, wb, wiw}.

c) In part 2) the outcome ww cannot occur so fi = 0. In part b) let N be a larger
number of repetitions of the experiment. The number of times the first outcome is w is
approximately N/3 since the run has one white ball and two black balls. Of these N/3
outcomes approximately 1/2 are also white in the second draw. Thus N/9 if the outcome
result 1s ww, and thus fy, = é

d) In the first experiment, the outcome of the first draw affects the probability of the
outcomes in the second draw. In the second experiment, the outcome of the first draw does
not affect the probability of the outcomes in the second draw.

@When the experiment is performed, either A occurs or it doesn’t (i.e. B occurs); thus
Na(n)+ Ng(n) = n in n repetitions of the experiment, and
: Na(n) Np(n)
faln) + fafn) = 240, B50) g

n n

Thus fg(n) =1 — fa(n).

If A, B, or C occurs, then D occurs. Furthermore since 4, B, or € cannot occur

simultaneously, in n repetitions of the experiment we have
_"\'-_D!': n)= Ny (TE] + A\rB(n) + Nef n)
and dividing both sides by n

fo(n) = fa(n) + fa(n) + fe(n).
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