
Iyer  - Lecture 23 ECE 313 - Fall 1999

Important Distributions/Functions of
Random Variables

ECE 313

Probability with Engineering Applications

Lecture 23 - November 15, 1999

Professor Ravi K. Iyer

University of Illinois

Iyer  - Lecture 23 ECE 313 - Fall 1999

Functions of a Random Variable

¥ Knowledge of some characteristic of the system, with
knowledge of the input, allows some estimate of the behavior at
the output.

¥ E. g., the input random variable X and its density f(x) are known
and the input-output behavior is characterized by:

¥ To compute the density of the random variable Y.
¥ We assume that Φ is continuous or piecewise continuous, so

will be a random variable.

Y X= Φ( )

Y X= Φ( )
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m
a distribution w
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 1/2 and
λ =

 1/2.
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Let X

 be a continuous random
 variable w

ith density fX  that is
nonzero on a subset I of real num

bers (i. e.,
and

¥
Let Φ

 be a differentiable m
onotone function w
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ain is I

and w
hose range is the set of real num

bers.
¥
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hen Y

 =
 Φ

(X
) is a continuous random

 variable w
ith the density,

fY (y) given by
:
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-1 is the uniquely defined inverse of Φ

 and (Φ
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derivative of the in
verse function.
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his idea can be used to generate a random
 deviate x of X

 by:
1. G

enerating a random
 num

ber u from
 a uniform

 distribution of (0,1)
and then

2. U
sing the relation x=

F
-1(u) as illustrated in the figure below

.

¥
T

he generation of the (0,1) random
 num

ber can be done easily.

¥
Q

uestion is w
hether x=

F
-1(u) can be expressed in a closed

m
athem

atical form
.  T

his is possible for distributions such as the
exponential; for distributions such as the norm

al, w
e m

ust use other
techniques.
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