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Definition 6.12. Random variables Xi,...,X, are jointly continuous if there

exists a joint density function f on R” such that for subsets B C R", &
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Fact6.13. Let g : R" — R be a real-valued function of an n-vector. If X4, ..., X,
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Example 6.14. To illustrate calculations with a joint density function, suppose X, Y
have joint density function 2 ‘f“{l Y
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the other variables from f:
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n — 1 integrals

/| and then integrate away the other n — 1 variables.
/ For two random variables X and Y the formula is

fib — f_ For(y) dy.

Fact 6.15. Let f be the joint density function of Xy,. .., X,. Then each random
variable Xj has a density function fx; that can be obtained by integrating away

/Kformula says that to compute fx; (x), place x in the jth coordinate inside f,

(6.12)
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Example 6.16. To illustrate Fact 6.15, let us find the marginal density function of
X in Example 6.14.
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Example 6.17. Let the joint density function of the random variables X and Y be
(see Figure 6.1)

2xe” Y, if0<x<1landy> x?
fla,y) = (6.14)
0, else.

Find the marginal density functions fx of X and fy of Y, and compute the
probability P(Y < 3X2).

Figure 6.1. The relevant
regions in Example 6.17.
The dark blue region is
the set of points (x,y)
satisfying 0 < x < 1 and
x2 <y< 3x2.
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