


























































We have a function g
and a ru Z defined by

To find Faiz need to

find

Basic idea Need to find

such that

Must do this for all ztR
Recall that for Y g X can

X Y plane toEtta

in this Ay such that

integral ye y
Y y Xe Ay

One Function of Two Random Variables

Z = g (X;Y )

P (Z · z) 8z 2 R:

Dz ½ R2

fZ · zg = f(X;Y ) 2 Dzg :



Not as easy for E g X Y
problems For each ZEN need to

find the region in the x y

plane where the function

g 3 but cannot plot g

The region Dz is defined
as

Once Dz is found use

Example Let
Thea

Note that guy is not
random but g X Y is

©
(x; y) 2 R2 : g (x; y) · z

ª

P (Z · z) =
Z Z

Dz

fxy (x; y) dxdy

Z = X + Y :

g (x; y) = x+ y:



Now

So

Note xtytz if

É

the line yay x is the

line dividing

so if X Y lies in the shaded

region then ZE z or

Then we can write

Note that for this

example even though

fZ · zg = fg (X;Y ) · zg = fX + Y · zg

Dz =
©
(x; y) 2 R2 : x+ y · z

ª

f(X;Y ) 2 Dzg = fZ · zg

FZ (z) =

Z Z

Dz

fXY (x; y) dxdy =
Z 1

¡1

Z z¡x

¡1
fXY (x; y) dydx



which means that

J it is

not true that
necessarily This is only
true for points Gy on the line

Three challenges for Z g Xy
problems
For which values of

z can I use the

same solution For example
will the form of the

integration be different for

zeo and 370
What is Dz for each
ZEIR
What are the endpoints

Z = X + Y

8! 2 S; Z (!) = X (!) + Y (!)

z = x+ y

y = z ¡ x:



for integrating over

Dz

Continuing the example
Z XtY consider the

case where X Y are

independent then

Integrate the pdf to getthe Cdf

So I
recall

To find the pdf of Z

FZ (z) =

Z 1

¡1

Z z¡x

¡1
fX (x) fY (y) dydx

=

Z 1

¡1
fX (x)

Z z¡x

¡1
fY (y) dydx

fZ (z) =
d

dz

·Z 1

¡1
fX (x)FY (z ¡ x) dx

¸

Z y

¡1
fY (t) dt = FY (y)

FZ(z) =

Z 1

¡1
fX (x)FY (z ¡ x) dx



differentateth Cdf to
get the patsy

So the density function of the

sum of independent nus is not
the sum of the densityfunctions

Example let X and Y be

independent exponential rvs

with Me My p Then it
Z XtY

fzlz

Is

=

Z 1

¡1
fX (x)

d

dz
FY (z ¡ x) dx

=

Z 1

¡1
fX (x) fY (z ¡ x) dx

= (fX ¤ fY) (z) 8z 2 R

fZ (z) =
z

¹2
exp

µ
¡ z
¹

¶
u (z)



1

Two Functions of Two

Random Variables

Consider the two functions

g stealth and h P IR and
two rus X and Y Let

2 gu and

WINKY
And the joint distribution
of Z and W

Example Consider a linear
transformation

242 matrix of
elements at ER

then

·
Z
W

¸
= A2£2

·
X
Y

¸

g (x; y) = a11x+ a12y

h (x; y) = a21x+ a22y



theoretically could find

FzwCzw using

FzwCzw fxy x y dxdy
Dzw

for some DzwCR
but this is very difficult
in practice


