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Definition 6.18. Let D be a subset of the Euclidean plane R? with finite area.

Then the random point (X, Y) is uniformly distributed on D if its joint density
function is :
1
if (x,y) € D >

area(D)’ —
UE 0, if (r,9) ¢ D. i55)

Let B be a subset of three-dimensional Euclidean space R> with finite vol-
ume. Then the random point (X, Y, Z) is uniformly distributed on B if its joint

density function is
if (r,y,2) € B F(X) ‘j) dxdﬁ =

fla,y, 2) = { volBY (6.16)
0, if (x, y,2) ¢ B. ( R‘

Exercise 6.36. Suppose that X, Y are jointly continuous with joint probability
‘ﬁ
density function
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for some constant c. I;;_ x
(a) Find the value of the constant c. 'gx("’ ]C\z{ﬂ)
(b) Find the marginal density functions of X and Y. :F ) JX ~ L
(c) Determine whether X and Y are independent. A -
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= fX (%) - ]OY(j) = j:X/Y (x, ?)

Exercise 6.33. Let the random variables X, Y have joint density function

32—x)y, ifOo<y<landy<xr<2-—y

0, otherwise.

f(x7y) = {

(a) Find the marginal density functions fx and fy.

(b) Calculate the probability that X + Y < 1. (e) X X \( I"td@ F“Céot’

Exercise 6.34. Let (X,Y) be a Jlniformlv distributed random point on the
quadrilateral D with vertices (0, 0), (2, 0), (1, 1) and (O, 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?







