ECSE 305A: Probability and Random Signals I

Problem Set 8
solutions

McGill University
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1. The MacLaurin’s series for Mx(t) is given by
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We see that for ¢t < 1/2, Mx(t) exists; furthermore, it is the moment-
generating function of a gamma random variable with parameters r =

2 and A =1/2.
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Substituting the Taylor series for e/* = 1—jw— “’72 + % + 3’—: — % +--
we have
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3. By definition,
Mx(t) = BE(e¥)
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From
M (t) = el exp [M(e! — 1)]

and
MY () = (Aeh)?exp [A(e! — 1)] + Aef exp [A(e! — 1)],
we obtain E(X) = M%(0) = X and E(X?) = M¥%(0) = A2+ \. There-

fore,
Var(X) = (A2 +X) -\ =\

4. We have that
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5. (a)
ZZ‘ERX ZyERY p(':U?y) =
(2+3+4+3+44+5+4+45+6)k = 1



plr=1y=1)+p(x=1y=2)
2/36 + 3/36 = 5/36.

pa=ly=1)+plx=1Ly=2)+plx=1y=3)
2/36 + 3/36 +4/36 = 1/4.

P(X:2) = p($:2,y:1)+p($:2,y:2)+p(1’:2,y:3)
= 2/36+3/36+4/36 = 1/3.
PX<Y) = pa=1Ly=2)+plz=1y=3)+plz=2,y=3)
= 3/36 +4/36 +5/36 = 1/3.
P(X<Y) = PX<Y)+pla=1lLy=1)+plx=2,y=2)+plx=3,y
= 1/3+4/36 +5/36 + 3/36 = 2/3.
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8. The problem is equivalent to the following: Two random numbers X
and Y are selected at random and independently from (0,7). What is
the probability that | X — Y| < X7 Let S = {(z,y) : 0 < 2 < [,0 <
y <[} and

R={(z,y) e S:|lz—y|<z}={(r,y) € S:y <2z}

The desired probability is the area of R which is 31?/4 divided by I2.
So the answer is 3/4.
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Figure 1: Question 9



