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Exercise 7.21. Let X and Y be independent normal random variables with

distributions X ~ N(6,3) and Y ~ N (—=2,2). Let W = 3X + 4Y.

(a) Identify the distribution of W.
(b) Find the probability P(W > 15).

Exercise 7.22. Let X and Y be two independent normals with the same
N(u,az) distribution, with u real and o2 > 0. Are there values i and o2
for which 2X and X 4+ Y have the same distribution?

Exercise 7.23. Suppose that X and Y are independent standard normals. Find
P(X > Y + 2).
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Exercise 8.43. Let Z,,Z,,..., Z, be independent normal random variables with

mean O and variance 1. Let > ,\5 A/[o, ])
-

Y=Z{++2..20

(a) Using that Y is the sum of independent random variables, compute both
the mean and variance of Y.

(b) Find the moment generating function of Y and use it to compute the mean
and variance of Y.
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Exercise 6.34. Let (X,Y) be a uniformly distributed random point on the
quadrilateral D with vertices (0, 0), (2, 0), (1, 1) and (0, 1).

(a) Find the joint density function of (X, Y) and the marginal density
functions of X and Y.

(b) Find E[X] and E[Y].

(c) Are X and Y independent?

Exercise 6.35. Suppose that X and Y are random variables with joint density
function

1
sr+y), 0<xr=<y<2
fX,Y(x7 }’) = .= % . Y
0, otherwise.
(a) Check that fx,y is a joint density function. j: XX (X, Y ) 2.0
(b) Calculate the probability P{Y < 2X}. ’
(c) Find the marginal density function fy(y) of Y. j f (X ‘3) = 1
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Fact 7.1. (Convolution of distributions) If X and Y are independent discrete ran-
dom variables with probability mass functions px and py, then the probability
mass function of X 4+ Y is

px+v(n) = px * py(n) = ZPX py(n—k) = pr(" =) pyle).r ~(7.2)

If X and Y are independent continuous random variables with density
functions fx and fy then the density function of X + Y is

Fearl) = fic + frld) = / e = f " ilr—fy@dr. (7.3)
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